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 INTRODUCTION 1

1.1 PROJECT SUMMARY 

StrataGold Corporation (SGC), a directly held wholly owned subsidiary of Victoria Gold Corp. has 

proposed to construct, operate, close and reclaim a gold mine in central Yukon. The Eagle Gold 

Project (‘the’ Project) is located 85 km from Mayo, Yukon using existing highway and access roads. 

The Project will involve open pit mining at a production rate of approximately 10 million tonnes per 

year (Mt/y) ore, an average strip ratio (amount of waste: amount of ore) of 1.45:1.0 and gold 

extraction using a three stage crushing process, heap leaching, and a carbon adsorption, desorption, 

and recovery system over a 10 year mine life. 

1.2 SCOPE AND OBJECTIVES 

This Solid Waste and Hazardous Materials Management Plan describes the management of solid 

waste and special waste produced by and hazardous materials used by the proposed Eagle Gold 

Project. All solid wastes and hazardous materials will be handled, stored and disposed of according 

to the appropriate regulations and permits issued under the Yukon Environment Act, Explosives Act, 

and Transportation of Dangerous Goods Act, including the existing Waste Management Permit 81-

064 and a future Land Treatment Facility Permit as required. 

SGC will manage solid wastes, special wastes, and hazardous materials using the following 

objectives:  

 Effective management that enables the safe transport, handling, storage and use of 

hazardous materials; 

 Reduction of waste generated through efficient procurement, recovery, re-use, and 

recycling; 

 Disposal of solid waste in permitted on and off site facilities; and 

 On-site treatment/remediation of hazardous waste spills (e.g. hydrocarbon-contaminated 

soils). 

1.3 WASTE MINIMIZATION 

SGC will minimize waste by reduction (source control), reusing, recycling, and energy recovery to 

the greatest extent possible. Waste minimization will include the following measures: 

- Reduction of materials before they enter the waste stream via effective procurement so that 

orders of perishable consumables do not exceed usage rates and generate unnecessary waste. 

This may also include using effective ways to package materials before or when they are 

shipped to site, thereby reducing the amount of packaging that goes to the landfill. 
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- Reuse of materials and products in their original form. This may include refurbishment of a 

product prior to its reuse provided the product can perform the same function for which it was 

originally intended. Recycling involves recovering materials that can be processed into new 

products. With secondary recovery, a further distinction must be made on whether the 

recovered product can be used to reproduce the original item or whether it must be 

“downcycled” into a lower grade product. Downcycling can prolong the useful life of a material. 

In limited cases, site waste can be downcycled and used for alternative purposes. An example 

is using waste tires as traffic control/safety structures as discussed in Section 2.5. 

- Energy recovery – used materials are combusted to generate energy, which can be used to 

heat building or processes as well as to generate electricity. Energy recovery is a better option 

than simply incinerating the material because a useful product (heat) is being generated this will 

be employed by incineration of waste oil to heat facilities as opposed to transportation for off-

site disposal. 

Waste disposal will be used after consideration of these waste minimization efforts. 

1.4 PERMITS 

SGC (via Victoria Gold Corp.) currently holds Waste Management Permit No: 81-064 (Appendix A) 

that authorizes: 

 Temporarily store solid waste generated by camp activities; 

 Generate, store, or otherwise handle waste oil, waste antifreeze, and waste fuels; and 

 Operate equipment for the incineration of special waste (waste oil)  

Waste management permits required for the Project are listed in Table 1-1. 

Table 1-1: Solid Waste Management Permits Required for the Project 

Permit Required for Government agency and permit reference 

Amended Waste 
Management Permit 

Generating, handling and 
transporting of special wastes and 
solid wastes 

Environment Yukon 

Air Emissions Permit For open burning of  solid waste  Environment Yukon 

Burning Permit For burning of cleared timber and 
vegetation between April 1 and 
September 30 

Department of Community Services 
Wildland Fire Management or the 
Department of Energy, Mines & 
Resources Client  Services & Inspections 

Permit/certificate for 
Transport of Dangerous 
Goods 

Required for transport of hazardous 
materials including special wastes 

Transport Canada 

Land Treatment Facility 
Permit 

Establishing a facility for treatment of 
potential hydrocarbon and hazardous 
material contaminated soil or snow 

Environment Yukon 
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1.5 DEFINITIONS 

 Bear‐proof container: a container sealed to prevent the escape of attractant odours and 

strong enough to exclude a bear from the contents.  

 Modified transfer station: a waste disposal facility where most types of garbage are 

transferred to another facility for final disposal (usually by burial or incineration); the only 

exception is that construction and demolition wastes may be buried on-site.  

 MSDS: Material Safety Data Sheet 

 Non‐putrescible Waste: any waste that contains no more than trivial amounts of putrescible 

materials. Putrescible waste contains organic matter that is capable of being decomposed 

and may be capable of attracting or providing food for wildlife. 

 Open Burning: combustion of material without control of emitted products of combustion to 

the atmosphere. 

 Putrescible Waste: waste that contains organic matter and is capable of decomposition. 

Putrescible waste may attract or provide food for wildlife (e.g., kitchen waste). 

 Solid Waste: waste that originates from residential, commercial, industrial or institutional 

sources, from the demolition or construction of buildings or other structures or is specified in 

a solid waste management plan to be solid waste.  

 Special or Hazardous Waste: any waste requiring special handling, storage, or destruction 

and prescribed as special waste by Yukon Special Waste Regulations, whether or not the 

waste has any commercial value or is capable of being used for a useful purpose (e.g., 

waste oil). For the purposes of this plan, special wastes and hazardous wastes are used 

interchangeably.  

 Waste: includes solid and special waste. 

 WHMIS: Workplace Hazardous Materials Information System. 
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 NON-HAZARDOUS SOLID WASTE  2

The non-hazardous solid waste storage and transfer facility will be located in the south east of the 

construction laydown area adjacent to the road from camp to the truck shop. Non-hazardous solid 

wastes will be stored in dedicated, commercially available skips or bins in this area. Putrescible 

waste and any other waste that will attract wildlife (e.g. food containers, recyclables, etc.) will be 

stored in commercial bear-proof containers and surrounded by an electric fence which will be 

operational from May 1 to October 31 to prevent wildlife from entering the area. If there are tracks or 

other signs of dangerous wildlife attempting to access the waste storage area, the fence will be 

activated between November 1 and April 30. Figure 2-1 provides the location of the solid waste 

storage area and other waste storage or disposal areas including the incinerator, landfill, and land 

treatment facility. 

The solid waste storage and transfer facility will be constructed on a concrete pad, or similar 

containment, that is sloped with berms to contain potentially contaminated run-off within the storage 

facility. This facility will be designed to safely contain: 

 Non-hazardous wastes from the camp accommodations, offices and operational areas, 

 Putrescible waste in bear-proof containers, and 

 Non-hazardous recyclable materials in dedicated recycling bins. 

SGC personnel and contractors handling wastes will be trained on the segregation of wastes for 

temporary storage within the solid waste storage facility prior to disposal.  

Table 2-1 provides a solid waste management matrix that outlines the handling, storage and disposal 

methods for each waste type. Subsequent sections describe the location and methods of solid waste 

storage and disposal.  Putrescible waste will not be stored for a period greater than seven days prior 

to incineration whereas the duration of storage for solid wastes that require off site disposal and that 

are not animal attractants will be dependent upon holding container capacity. These wastes that 

require off site disposal will be transported off site to approved facilities on a regular basis as needed 

by storage container capacity. 

Table 2-1: Handling, Storage, and Disposal of Solid Waste 

Waste Type Description Storage prior to 
disposal 

Disposal  

Kitchen waste Putrescible food waste Solid waste storage 
facility / Bear-proof 
containers   

Incinerate 

Office and dormitory 
waste 

Non-putrescible waste, plastic 
food containers, waxed paper 
containers, tetra packs, textiles 
and garbage 

Solid waste storage 
facility / Garbage bins 
and Bear-proof 
containers (for food 
packaging etc.) 

Incinerate  
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Waste Type Description Storage prior to 
disposal 

Disposal  

Treated wood Construction materials  Solid waste storage 
facility 

Incinerate  

Light plastics and 
styrofoam 

Wrapping films, light 
packaging, etc. 

Solid waste storage 
facility 

Incinerate 

Medical waste Bandages, used first aid 
products, etc. 

Solid waste storage 
facility 

Incinerate 

Ash Ash produced by incineration 
and open burn area 

Solid waste storage 
facility 

Landfill 

Heavy plastics Plastic containing chlorine, 
PVC piping, HDPE liner 
scraps, construction material 
packaging, etc. 

Solid waste storage 
facility 

Landfill 

Aerosol containers Used aerosol containers from 
kitchen, dormitory, process 
facility, truck shop etc. 

Solid waste storage 
facility 

Landfill 

Alkaline batteries Used batteries from appliances 
etc. 

Solid waste storage 
facility 

Landfill 

Lead acid batteries Used batteries from vehicles 
and heavy equipment 

Special Waste Storage 
Area at truck shop 

Off-site disposal 

Sent to approved facility  

Recyclable 
containers 

Aluminum, glass, and plastic 
beverage containers 

Solid waste storage 
facility / Recycling bins 

Off-site disposal 

Mayo recycling center 

Waste oil Waste oil from vehicles, heavy 
equipment and generators 

Special Waste Storage 
Area at truck shop 

Waste oil burner 

Lubricants, filters and 
packaging 

Grease, hydraulic fluids, 
antifreeze, oil drums, oil filters, 
etc. 

Special Waste Storage 
Area at truck shop  

Incinerate filters and 
packaging 

Waste burner for 
lubricants 

Special/Hazardous 
waste 

Filters, hazardous material 
packaging, reagent packaging, 
spill cleanup, paint tins, 
miscellaneous hazardous 
waste 

ADR Special Waste 
Storage Area / Stored in 
dedicated labeled bins 

Off-site disposal 

Sent to approved facility 
or returned to supplier as 
needed 

Reagent drums 
(empty and rinsed) 

Process and mine water 
treatment related reagent 
containers. 

Special Waste Storage 
Area at ADR facility 

Landfill for non-
hazardous waste 
containers or off-site 
disposal for hazardous 
waste containers 

Steel  Scrap, used or discarded 
engine parts, steel frames, 
construction offcuts, crusher 
linings, etc. 

Solid waste storage 
facility or adjacent to 
truck shop 

Off-site disposal  

Sent to scrap dealer prior 
to closure and 
reclamation 
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Waste Type Description Storage prior to 
disposal 

Disposal  

Tires (under 24.5” 
diameter) 

Worn tires or damaged tires 
from light vehicles 

Solid waste storage 
facility or adjacent to 
truck shop 

Off-site disposal 

Small tires will be sent to 
Yukon tire disposal 
depots 

Tires (over 24.5” 
diameter) 

Worn tires or damaged tires 
from heavy equipment 

Solid waste storage 
facility or adjacent to 
truck shop 

Barrier use or landfill/co-
disposal within Waste 
Rock Storage Facilities 

Untreated wood and 
paper products 

Construction materials, paper / 
cardboard office waste, used 
reagent (rinsed) and cement 
bags, etc. 

Open burn area Open burn  

2.1 RECYCLABLE MATERIAL 

Recyclables will be sorted and stored in dedicated and segregated recycling bins prior to transfer off 

site for donation to local charity for refund and/or recycling depot. The community of Mayo maintains 

a depot for certain recyclable materials. Recyclable materials not accepted by a local charity or by 

the Mayo depot will be shipped to Whitehorse . Recyclables will be washed to minimize wildlife 

attractants prior to storage. Recyclable materials include:  

 Aluminum and/or tin cans 

 Plastic bottles and/or containers 

 Glass bottles 

2.2 INCINERATION 

The solid waste storage area will include a dual chambered industrial incinerator to incinerate solid 

waste including putrescible waste, domestic waste (office and dormitory), hydrocarbon filters and 

absorbent pads, certain bio-medical wastes (e.g. dressings, bandages, etc.) and various packaging. 

Recyclable materials, specific bio-medical wastes (e.g. sharps) and other special wastes will be 

removed from the incinerator waste stream and be disposed of via methods described by the special 

waste management plan or recycled off site. Office and dormitory garbage bins will be transferred to 

bear-proof containers located in the solid waste storage area. Putrescible waste from the camp 

kitchen facilities will be placed into the bear‐proof containers by kitchen staff. Putrescible waste will 

not be stored for a period of greater than seven days prior to incineration. Bottom ash from the 

incinerator will be disposed of in the on-site landfill area.  

The incinerator will be inspected and maintained by Site Operations personnel, and all maintenance 

activities will be logged. The incinerator operator will be a trained employee or contractor familiar 

with the incinerator operating manual, and will use the following standard operating procedures when 

using the incinerator: 

 Complete the incinerator pre-operational inspection and checklist.  
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 Ensure that the integral components of the incinerator including the burners, gauges, 

valves, lines, walls, doors and exhaust components, are maintained in accordance with 

the manufacturer’s specifications and in such a manner as to provide optimum control of 

contaminant emissions during all operating periods. 

 Ensure all waste is completely reduced to ash during incineration before completion. 

 Ensure that all hydrocarbon‐contaminated absorbent pads are drip dried or wrung out to 

ensure that no excess hydrocarbons will leak during incinerator loading. 

 Complete the Incinerator Log for all incineration activities.  

 Incinerator Log sheets will be provided to the Environmental Coordinator or designate 

weekly.  

An example Incinerator Log sheet is attached to this plan as Appendix B. The pre-operational 

inspection will be conducted to ensure the incinerator is ready and safe prior to use. The inspection 

must be performed by a qualified operator designated to use the equipment prior to operation. 

Operators are to inform the maintenance department if equipment deficiencies are discovered prior 

to use. The maintenance department will arrange for maintenance as required. The inspection 

checklist will include verification of the following items: 

 The appropriate Personal Protective Equipment (PPE) is used. 

 Ash bin is empty. 

 Burner chamber is clean without presence of hot ambers or flames. 

 The door to burner chamber is in working order and the seal around the door frame is 

without rips, tears or absent sections. 

 The blower safety relay switch is not stuck and the retract spring is in good working 

order. 

 The fire extinguisher is present and operational. 

 The fuel shut off is free moving. 

 All fuel lines are inspected for leaks or abrasions. 

 No flammable material is in the immediate area outside of the incinerator. 

2.3 OPEN BURNING 

SGC will designate a suitable site for the open burning of brush generated from site and associated 

infrastructure development areas, particularly during the initial construction phase. The designated 

area will be cleared of vegetation with a setback of 30 m from watercourses or dwellings or as may 

be required by a burning permit. SGC will obtain a burning permit from Yukon Government 

Community Services Wildland Fire Management or the Client Services District Office prior to open 

burning. 
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The burning permit application will include best management practices — to safely burn the brush 

waste and to ensure compliance with Yukon Government Community Services burning permit 

requirements. The burning permit application will include the following information: 

 Location of the site where burning will take place, 

 The estimated volume and type of material to be burnt, 

 The timeframe in which the burn will take place, 

 The weather criteria for the burn i.e. the weather conditions that will dictate cancellation of 

the planned burn such as high winds, 

 The equipment and trained personnel who will be onsite for the burn.  

Non-hazardous solid waste suitable for open burning will be burned via the following standard 

procedures: 

 Ensure a natural or artificially induced draft is present when solid waste is burned, that 

all material is completely reduced to ash and that no combustibles are allowed to 

smolder (burn and smoke without flame). 

 Divert surface water run-off from the open burning area. 

 Do not use waste petroleum products to assist with open burning of solid waste. 

 Other than waste plywood and particle board, do not open burn treated wood products 

including but not limited to wood products that have been treated with creosote, 

chromium copper arsenate [CCA], pentachlorophenol, or any type of paint. 

2.4 LANDFILL 

Non‐putrescible, non-hazardous waste not incinerated will be transported to an on-site landfill area. 

The landfill will be used throughout the life of the Project and will be operated in a manner that will 

facilitate landfill closure at the cessation of operations. 

The landfill will accommodate non‐putrescible waste generated during all stages of the Project and 

be operated in a manner that will facilitate landfill closure at the cessation of mine operation. The 

landfill area is a flat cleared area with cells for the burial of material. The landfill will contain a sea‐

can container to temporarily house waste generated by contractors and/or operations personnel until 

it is segregated for either incineration or off‐site disposal or recycling.  

The landfill area has been located according to the siting requirements for Commercial Dumps 

provided by Environment Yukon (November 2011). The landfill area is not located on permafrost, 

and meets setback requirements outlined by Environment Yukon. 

A sign at the entrance to the landfill will list conditions for use, emergency contacts and procedures, 

and items that may not be disposed of within the facility such as: batteries, special (hazardous) 

wastes, acids, corrosives, solvents, oily wastes, explosives, or unsterilized medical waste. As per 

Environment Act Permit 4201-43-061, a gated electric exclusion fence will surround the landfill and 
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will be operational from May 1 to October 31 to prevent wildlife from entering the encompassed 

areas of the site. If there are tracks or other signs of dangerous wildlife attempting to access the 

landfill, the fence will be activated between November 1 and April 30.  

Non-hazardous solid waste suitable for landfill will be buried via the following standard procedures: 

 Burial (or deposition) of special wastes or materials containing contaminated material 

containing contaminants in excess of the industrial land use standards in the 

Contaminated Sites Regulation into the landfill is prohibited. 

 Solid waste will be loaded into an active landfill cell and covered with overburden 

material to a depth of 0.1 metres to prevent windblown solid waste and attraction of birds 

after every 0.5 metres of solid waste is deposited. Cover material may not reasonably be 

obtained due to snow. During winter months solid waste will be stored in active land fill 

cells between November 1 and April 15 until cover material is available for use.  

 Dispose of ash from incinerator or open burning by: 

o Placing it in a cell and following the cover procedures outlined above; or 

o Placing it in a covered metal container suitable for transporting it to a permitted 

solid waste disposal facility. 

 Divert surface water run-off away from the landfill cell. 

2.5 USED TIRES 

Worn or damaged tires will be collected and stored at the truck shop prior to disposal. Tires not used 

as protection barriers at various locations on-site will be disposed of in accordance with the Yukon 

Used Tire Program. Tires with a rim size of 24.5 inches diameter or less will be transported off-site to 

a depot that accepts tires in accordance with the Yukon Used Tire Management Program. Yukon 

Government does not currently have a facility to dispose of tires with a rim size of greater than 24.5 

inches. Large tires that cannot be used for protection barriers will be disposed of in the on-site landfill 

or via encapsulation in the Waste Rock Storage Areas during operations. 
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 SPECIAL WASTE  3

Special wastes are defined as any waste requiring special handling, storage, or destruction and 

prescribed as special waste by Yukon Special Waste Regulations, regardless of whether the waste 

has any commercial value or is capable of useful purpose (e.g., waste oil burning for heat). For the 

purposes of this plan, special wastes and hazardous wastes are used interchangeably.  

The following guidelines from Environment Yukon were used in the preparation of this plan: 

 Environmental Programs – Options for storing of special waste, May 2007  

 Environmental Programs – Transportation of special wastes, August 2009  

 Environmental Programs – Guideline on waste oil blending, September 2006  

 Environmental Programs – Biomedical wastes, March 2011  

Hazardous materials will be recycled, re-used, recovered, or consumed to the extent economically 

and logically feasible. Hazardous wastes are defined as residual hazardous materials, whether in 

their original form or different material state/mixture. Hazardous wastes will be contained in purpose 

built containers prior to disposal. 

Special wastes will be collected and stored in specially marked, dedicated containers until shipment 

to an appropriate treatment or disposal facility. Areas where special wastes will be generated and 

stored include the following: 

 Process Facility – Adsorption, Desorption, Recovery (ADR) plant 

 Truck Shop 

 Mine Water Treatment Plant (MWTP) 

 First Aid Room 

 Assay Laboratory 

The ADR, the truck shop and the MWTP will be constructed on concrete slabs with curbed sides. 

These facilities will include sumps to collect spills, and process waste. Liquids captured by the 

sumps will be treated as special wastes and disposed of according to the specific waste type. All 

locations used for the storage of special wastes will be covered or otherwise protected to ensure that 

receptacles containing special waste are not unduly exposed to inclement weather. Special wastes 

generated by the Eagle Gold Project will include: 

 Hydrocarbon Contaminated Soils (from spills) 

 Waste Oil and Diesel Fuel 

 Used Filters 
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 Waste Antifreeze 

 Waste Solvents and Lubricants 

 Used Lead Acid Batteries 

 Aerosol Containers 

 Waste Processing Reagents and Containers 

 Laboratory Contaminated Crucibles, Cupels, Glassware, and associated Solutions, 

 Biomedical Wastes 

Brief descriptions of the special (hazardous) waste management practices are provided as follows 

and further details on the best management practices for each of these materials are provided in 

Appendix C. Estimated quantities of special wastes produced by the Project are provided in 

Table 3-1. 

Table 3-1: Estimated Special Waste Quantities Generated by Project Phase 
1
 

Waste Type Construction Operations 
Closure and 
Reclamation 

Total 

 Oil and lubricants (liters) 20,000 170,000 10,000 200,000 

 Antifreeze (liters) 1,000 8,500 500 10,000 

 Hydraulic fluid (liters) 1,500 12,750 750 15,000 

 Used oil filters  4,000 34,000 2,000 40,000 

 Batteries 100 850 50 1,000 

 Aerosol cans 1,000 8,500 500 10,000 

 Miscellaneous spent laboratory 
materials – cupels, crucibles, 
glassware, etc. (tonnes) 

- 
Less than 1 

tonne 
Less than 1 

tonne 
Less than 2 

tonnes 

 Miscellaneous reagent and chemical 
containers  

150 1,275 75 1,500 

 Biomedical waste Minor 
quantities 

Minor 
quantities 

Minor 
quantities 

Minor 
quantities 

3.1 LAND TREATMENT FACILITY 

A land treatment facility will be constructed for the progressive treatment and remediation of 

hydrocarbon contaminated soils as and when required. The land treatment facility will be located 

adjacent to the landfill area and will consist of two cells that are 10 m by 10 m each. If soil 

permeability in the facility is greater than 10
-5

 cm/s, a geo-membrane liner will be installed and 

covered with fine grained gravel or soil to temporarily store and land farm contaminated soil. The 

                                                      

 
1 Estimates are approximate and will require update once the project is commissioned  
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area will be leveled and sloped such that run-off from the area can be contained and treated prior to 

release to the receiving environment. 

Hydrocarbon contaminated soils will be stored within the land treatment facility and remediated by 

regular tilling (aeration) and standard northern bioremediation practices. Snow will be removed prior 

to spring freshet to prevent excess runoff from the facility. Runoff from the facility will be collected in 

a sump and treated via an oil water separator in the sump prior to discharge to ground. The 

construction of dual cells will allow active treatment of contaminants in cell 1 while remediated soils 

can be stored in cell 2 prior to reuse. No new contaminated soil will be applied when the soil is 

frozen, covered in snow or saturated with water. Contaminated soils undergoing remediation 

treatment will be tested for hydrocarbons prior to treatment and will be tested for F1/F2/F3/F4 (one 

test per 50 cubic meters). Application of fertilizer and water will consist of approximately 1 kg fertilizer 

per ton and 100 liters of water per ton however water content may vary depending on moisture 

content of the contaminated soils. Aeration of hydrocarbon soils mix and introduce oxygen to 

reaction - aeration will occur every two weeks - testing of contaminated soils every 4 weeks. Once 

the material has been remediated to meet Yukon Contaminated Sites Regulations Numerical Soil 

Standards for Industrial Land Use), SGC will obtain approval from Environment Yukon to remove the 

material from the treatment facility for re-application as required around the Project site such as 

cover for the landfill area. 

3.2 WASTE OIL AND DIESEL FUEL 

The major sources of waste oil are from mobile equipment and generators. The most common types 

of used oil for the Project include crank case oil, gear oil, transmission fluid, and hydraulic oil. Waste 

oil will be stored in a 10,000-litre storage tank. During construction all waste oil will be stored until the 

commissioning of the process solution heating boiler during operations. If waste oil in excess of site 

storage is generated during construction, the storage tank will be pumped out and disposed of at an 

approved facility.  

During operations, waste oil will be burned along with diesel fuel in the process solution-heating 

boiler. The waste oil storage tank will be stored in a secondary containment facility located adjacent 

to the ADR building. The design of the solution-heating boiler will be approved by the Canadian 

Standards Association, the Underwriter Laboratory, the Underwriters Laboratory Canada, or by the 

Yukon Government Protective Services Branch. Oil stored for use in the solution heating boiler will 

comply with Environment Yukon guidelines pertaining to contaminant concentrations in the used oil. 

Waste oil blending will not be done without written authorization from an environmental protection 

officer to ensure that the procedure has been followed correctly so that the blended waste oil will be 

suitable for use in a waste oil burner. This procedure will also apply to small quantities of diesel from 

used fuel filters, diesel spills or diesel collected in spill trays during maintenance.  

Waste oil filters and hydraulic hoses will be drained of oil and incinerated. Prior to incineration, hoses 

will be drained and drip dried, filters will be punctured and set in a tray to allow oil to drain for 

approximately 24 hours. Empty oil drums will be drained prior to being shipped offsite to a 

designated recycling facility. 
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An oil and water separator will be used in the truck shop to capture residual hydrocarbons for 

disposal.  

3.3 WASTE ANTI-FREEZE 

Used anti-freeze will be stored in designated leak free containers prior to disposal or recycling at 

permitted facilities. All hazardous wastes will be transported offsite in accordance with the 

Transportation of Dangerous Goods Act.  

3.4 WASTE SOLVENTS AND LUBRICANTS 

Small quantities of waste solvents and lubricants will be generated through routine maintenance and 

repair of equipment.  

Solvents and lubricants will be collected and stored in dedicated drums for regular shipment to a 

permitted recycle or disposal facility. Containers will be appropriately secured and segregated from 

other waste products during storage and transportation. All hazardous wastes will be transported 

offsite in accordance with the Transportation of Dangerous Goods Act. 

3.5 USED-LEAD-ACID BATTERIES 

Commercially available high-density polyethylene (HDPE) storage bins will be located within the 

truck shop for the secure storage of spent lead-acid batteries. Once the bins are full, the batteries will 

be transported to a battery supplier or other institution capable of safely disposing of the batteries. 

The following steps will be followed to help prevent acid leaks and spills and to avoid contamination 

of the storage site: 

 Batteries will be placed on wooden pallets in secondary containment (e.g. on a liner or berm) 

to prevent the escape of acid. Pallets will not be stacked more than two high. 

 Batteries will not be stacked more than three layers thick and each layer will be separated 

with a sheet of plywood or other suitable material. 

3.6 BIOMEDICAL WASTES 

A small amount of biomedical waste will be generated at the first aid room. Biomedical wastes will be 

collected and stored in designated purpose-built containers and disposed of via incineration. 

Biomedical waste containers will be leak resistant, tightly sealed, puncture resistant, color coded and 

will be stored in a locked facility within the first aid room only accessible by trained medical 

personnel. Biomedical waste containers will be color coded as follows: 

 Human Anatomical — Red 

 Animal — Orange 

 Microbiology and lab — Yellow 

 Human blood and bodily fluid — Yellow 
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 Waste sharps — Yellow 

3.7 USED AEROSOL CONTAINERS 

Used aerosol containers will be stored in dedicated bins in the solid waste storage facility. Aerosol 

containers will be punctured to release remaining contents and pressure prior to disposal in the 

landfill.  

3.8 WASTE PROCESSING REAGENTS AND CONTAINERS 

Minimal amounts of reagents will be wasted during operations through the implementation of diligent 

reagent management practices. This is particularly applicable to reagents such as cyanide, 

hydrochloric acid and sodium hydroxide. A full list of hazardous materials used as reagents is listed 

in Section 4 of this plan. In the event of a reagent spill, the material would be contained, recovered 

and if possible returned and used in the process or mine water treatment circuit. Where this is not 

possible, the recovered reagent material and associated spill cleanup materials will be contained in 

special waste containers such as HDPE bins prior to transportation offsite to a licensed disposal 

facility. Reagents not used will never be mixed and will be segregated prior to disposal. 

Reagent bags will be rinsed and incinerated. Reagent containers will be returned to reagent 

suppliers for re-use or rinsed, crushed and disposed of on site in the landfill as appropriate. 

Contaminated reagent containers or packaging that cannot be effectively rinsed or returned to the 

supplier will be stored in suitable bins at the special waste storage facility prior to transportation 

offsite to a licensed disposal facility. 

3.9 LABORATORY WASTES 

As a precautionary measure all laboratory waste will be treated as hazardous and stored in the 

special waste storage facility. Prior to storage, where possible hazardous materials/wastes are 

destroyed or the hazardous nature of the waste is reduced in a safe manner. For example, 

hydrochloric acid laboratory ware will be washed to dilute and buffer the concentration of any 

residual acid remaining on the glassware to a safe level prior to storage and disposal. 

Laboratory personnel will receive Workplace Hazardous Materials Information System (WHMIS) 

training to ensure they are capable of identifying and managing hazardous wastes. The procedures 

for managing various types of hazardous materials and wastes resulting from the laboratory will be in 

accordance with the MSDS for the various materials/chemicals used.  
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 HAZARDOUS MATERIALS MANAGEMENT  4

The Project will include the use of materials associated that are classified as hazardous. This section 

of the Plan includes a description of hazardous materials management with the following objectives:   

 Effective management of hazardous materials;  

 Identify the planned hazardous materials that will be transported, stored or utilized on site 

and provide the relevant Material Safety Data Sheets (MSDS); and 

 Describe storage, transportation and handling procedures to minimize the potential for spills. 

Table 4-1 lists the hazardous materials used or produced by the Project as well as the storage 

locations for each. Figure 2-1 depicts storage areas for hazardous materials. Consumables used by 

the Project classified as hazardous materials will be procured from suppliers that follow best 

practices in transport, handling, and storage of hazardous materials. 

Table 4-1: Hazardous Materials Required for or Generated by the Project 

Type Name Use Storage location 

Solvent Antifreeze Machinery coolant Truck shop storeroom, in 
supplier container 

Solvent Antiscalant – 
leaching circuit 

Prevents scale in cyanide distribution 
system 

ADR facility reagent storage, in 
supplier container 

Solvent Antiscalant – 
stripping circuit 

Prevents build-up of scale in gold 
stripping system 

ADR facility reagent storage, in 
supplier container 

Battery Lead acid batteries Mining machinery Truck shop storeroom, in a cool 
dry area 

Old batteries in bin/ on a pallet 

Reagent Cement Infrastructure foundation 
construction 

Silos at the temporary crushing 
and screening facility 

Reagent Cement Agglomeration of ore stacked in HLF Silos at the crushing facility, ore 
preparation complex 

Reagent Copper sulphate 
pentahydrate 

Cyanide detoxification Mine Water Treatment Plant in 
supplier containers 

Solvent Degreasing fluid Washing of engines and parts in 
workshop 

Truck shop storeroom, in 
supplier container 

Petroleum 
product 

Diesel Mining fleet, vehicle and machinery 
fuel 

Fuel storage facility and ADR 
facility 

Blasting 
compound 

Explosives Blasting Explosives magazine and 
storage facility 

Petroleum 
product 

Gasoline Various non-diesel equipment on site Fuel storage facility / tank farm 

Lubricating 
oil 

Gear oil and 
lubricants 

Machinery lubrication Truck shop storeroom, in 
supplier containers or drums 
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Type Name Use Storage location 

Reagent Hydrochloric acid Washing of activated carbon prior to 
re-use in stripping process 

ADR facility stripping circuit 
reagent storage area, in supplier 
container/ drum 

Reagent Hydrogen peroxide Cyanide detoxification Mine Water Treatment Plant in 
supplier containers 

Petroleum 
product 

Jet A and B Fuel Helicopter Fuel storage facility 

Reagent Lime (calcium 
hydroxide) 

Improves stability of ore in the heap 
leach process 

In silos at the heap leach facility, 
ore preparation complex 

Waste Metal containing 
sludge 

Water treatment residue Mine Water Treatment Plant 

Waste Miscellaneous 
Hazardous waste 

Hazardous material waste not 
classified such as fluorescent tubes 
or paint 

Special waste storage area 

Gas Oxygen  First aid for cyanide exposure Camp medical facility/clinic 

Petroleum 
product 

Propane Heating fuel Propane farm adjacent to camp 

Reagent Smelting fluxes Used during smelting (10% Borax) 
(80% Flourspar) (5% NaCO3)(5% 
Sodium Nitrate) 

ADR facility/ refinery area 

Reagent Sodium cyanide Gold extraction from ore ADR facility leaching circuit 
reagent storage area 

Reagent Sodium hydroxide Used for the desorption of gold from 
the activated carbon 

ADR facility leaching circuit 
reagent storage area, in supplier 
packaging  

Solvent Windshield washer 
fluid 

Windshield washing Truck shop storeroom, in 
supplier container 

4.1 HAZARDOUS MATERIAL MANAGEMENT PRACTICES 

Detailed best management practices that will be followed for the transportation, storage, use and 

disposal of hazardous materials are provided in Appendix C of this Plan. Special (hazardous) waste 

management practices for the Eagle Gold Project are provided in Section 3 above. 

SGC will establish and maintain inventories of hazardous materials stored and used for the Project. 

The nature of the inventories will depend on the type of material. For example, the volume of diesel 

and other fuels stored and distributed to vehicles or equipment on site will be inventoried. Strict 

control of materials such as sodium cyanide will be implemented and records of delivery (manifests), 

inventory and usage will be kept.  

Personnel will follow established procedures designed to protect themselves and the environment. 

Personnel will be equipped with the proper PPE required to safely handle the hazardous materials 

that they will be exposed to as part of their job. Prior to working with hazardous materials, personnel 

will be familiar with the standard operating procedures and the associated MSDS for each item. 

Newly hired personnel will be trained and mentored by experienced personnel prior to being 
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permitted to work with hazardous materials. Personnel will be required to demonstrate competence 

with hazardous materials to the supervisors prior to completion of training and/or mentoring program. 

Safety meetings will be attended by all personnel. Any incidents or near misses will be discussed 

during these meetings in an effort to raise awareness of any potential and existing hazards. All 

changes in procedures, equipment, or hazardous material use will be communicated to personnel.  

Hazardous materials will be recycled, re-used, recovered, or consumed to the extent economically 

and logically feasible. Hazardous wastes are defined as residual hazardous materials, whether in 

their original form or different material state/mixture. Hazardous wastes will be contained in purpose 

built containers prior to disposal.  

Delivery points will be demarcated and secured to prevent unintentional entry by untrained 

personnel. Where required, gantries fitted with hoists or forklifts will be available at delivery points to 

minimize manual handling of hazardous materials. Where hazardous materials are delivered in a 

liquid or gaseous state from a bulk container, facilities will utilize leak proof couplings.  

4.2 WORKPLACE HAZARDOUS MATERIALS INFORMATION 
SYSTEM (WHMIS) 

Workplace Hazardous Materials Information System (WHMIS) training will be mandatory for SGC 

personnel that transport, use or dispose of hazardous materials. Personnel will undertake WHMIS 

training upon commencing employment as part of an induction program. Personnel will be re-

certified every 3 years.  

WHMIS will be implemented on site by the SGC Health & Safety department by requiring: 

 Communication between hazardous material suppliers prior to dispatching of materials; 

 Adequate storage infrastructure in line with industry standards; 

 The prominent display of valid MSDS and WHMIS signage on hazardous material storage 

areas; 

 Regular inspection of containers and storage areas; 

 Availability and use of appropriate personal protective equipment; 

 Provision of emergency preparedness equipment such as fire extinguishers, eye flushing 

points, and first aid supplies; 

 Availability of appropriate spill kits for all hazardous materials; 

 Training of personnel handling hazardous materials; 

 Ensuring that safe and secure storage of hazardous materials is implemented to avoid 

potentially dangerous chemical interactions; 

 The implementation of monitoring systems for hazardous material storage and handling 

areas, such as monitoring of HCN gas in Cyanide storage areas. 
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4.3 MATERIAL SAFETY DATA SHEETS 

Current Material Safety Data Sheets (MSDS) provided by the manufacturer will be available to all 

personnel. The MSDS documentation will be available at every location where hazardous materials 

are stored; in addition MSDS documentation will be available from the SGC Health & Safety 

department. Hazardous materials storage areas will include signage using standard WHMIS symbols 

and descriptions of materials stored in each area. Appendix D provides the current MSDS sheets for 

each of the hazardous materials to be used at the Project site. MSDS sheets will be replaced if 

necessary once final selection and procurement of hazardous materials has been completed. 

4.4 TRANSPORTATION OF DANGEROUS GOODS 

Personnel involved in the transportation of dangerous goods will be given certified training in WHMIS 

and Transportation of Dangerous Goods (TDG). Training will be per Transport Canada training 

requirements including: 

 The nine classifications of hazardous materials 

 Documentation requirements for transportation of hazardous materials 

 Understanding safety marks, labels and placards required for transportation of hazardous 

materials 

 Safety requirements for Transportation of Dangerous Goods 

 Spill response procedures for transportation of hazardous materials 

SGC will ensure that personnel required to oversee and be involved with the transportation of 

dangerous goods will hold valid certificates of competency during any time in which they transport 

dangerous goods.  

In addition to the above provisions it is noted that hazardous materials will be delivered to the Eagle 

Gold site throughout the mine’s operational life by suppliers and personnel not employed directly by 

SGC. Therefore, SGC will require transport companies to be in compliance with the Transportation of 

Dangerous Goods Act and Regulations. SGC will also maintain emergency response capabilities for 

spills that may occur at the mine site. To the extent possible, the transportation of hazardous 

materials will only take place when road conditions are suitable. During winter months transport may 

be curtailed during periods when the roads are not safe for trucks due to ice or snow related 

hazards. 

When road conditions are uncertain for the transportation of hazardous materials, the vehicle or truck 

will be accompanied by an escort vehicle between the mine site and the Silver Trail. 

The project site is accessible by government maintained roads with the exception of the Haggart 

Creek Road (HCR). SGC will maintain the HCR to provide a safe and effective transportation route 

for all hazardous materials required on site. The HCR is currently wider than a single lane and 

requires minor upgrades to support Project traffic volumes and loads. It has been proposed that the 

HCR be upgraded to a two-way, one-lane, radio controlled access road. Road upgrades will be in 
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accordance with design standards for Low Volume Roads (LVR 50) as specified by the 

Transportation Association of Canada (TAC). 

The following measures will be implemented to minimize the potential for transportation accidents. 

 SGC will work with the Department of Highways and Public Works to ensure both public and 

private portions of the access road are properly maintained and upgraded as required. 

 SGC will ensure all hazardous materials are transported and handled in accordance with the 

Transportation of Dangerous Goods Act and Regulations. 

 The HCR will be a one-lane radio controlled access road with regular vehicle pull-outs to 

allow passing; signage will be posted to ensure non-Project traffic is aware of radio 

protocols. Speed limits will be posted and enforced. 

 Wildlife crossings along the road will be identified and signage provided in high risk areas. 

Crossing areas will be plowed during winter to maintain escape points. 

 SGC will have on-site personnel with emergency first-aid training to provide primary care in 

the event of an accident per the Emergency Response Plan for the Project. 

4.5 EMERGENCY RESPONSE TO HAZARDOUS MATERIALS / 
WASTE RELEASES 

A site specific spill response plan and emergency response plan has been developed for the Project. 

A hazardous material spill will trigger incident response procedures contained in the Emergency 

Response Plan in terms of directing of external assistance and notifications, personnel 

responsibilities and Mine Rescue Teams preparations. The Spill Response Plan outlines the 

equipment to be used and the procedures applicable to specific types of spills.  
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 INSPECTIONS AND RECORD KEEPING 5

Regular inspections and record keeping for solid waste, special waste, and hazardous material 

management will be conducted in accordance with the Yukon Environment Act and Regulations. 

5.1 INSPECTION REQUIREMENTS 

Table 5-1 presents the inspection requirements for all hazardous material storage, waste storage, 

and disposal areas. 

Table 5-1: Inspection Requirements 

Area Requirement Frequency 

Waste storage 

areas 

 Verify segregation and proper storage of waste  

 Electric fence inspection to ensure it is functioning properly to deter wildlife 

(check charge level and potential grounding) 

 Inspect surface water runoff interception (non-contact water diversion cut offs 

and contact water into sumps or treatment) 

 Ensure sign outside facility includes required information including wastes 

allowed in facility, spill response reporting phone numbers, etc.  

 Post copy of Environment Act permit and Solid Waste Management Plan  

Weekly 

Land fill area  Electric fence inspection to ensure it is functioning properly to deter wildlife 

(check charge level and potential grounding) 

 Inspect surface water runoff interception (non-contact water diversion cut offs 

and contact water into sumps or treatment) 

 Ensure no wildlife attractants are in landfill area including kitchen waste 

 Ensure no hazardous wastes are present; if so transfer to appropriate storage 

prior to off-site disposal 

 Inspect cover material on deactivated cells to ensure proper placement 

 Ensure sign outside facility includes required information including wastes 

allowed in facility, spill response reporting phone numbers, etc.  

 Post copy of Environment Act permit and Solid Waste Management Plan 

Weekly 

Incinerator   Inspection and maintenance of incinerator and all components including fuel 

tanks and supply. 

 Ensure sign outside facility includes required information including wastes 

allowed in facility, spill response reporting phone numbers, etc.  

 Post copy of Environment Act permit and Solid Waste Management Plan 

Monthly or 

as required 

Waste oil burner  Inspection and maintenance of all components and storage of waste oil and 

diesel. 

Monthly or 

as required 
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Area Requirement Frequency 

Land treatment 

facility  

 Inspection of cells 1 and 2 for usage and fertilizer application 

 Testing of remediated soils 

 Inspection of the surface water drainage sump  

 Ensure sign outside facility includes required information including wastes 

allowed in facility, spill response reporting phone numbers, etc.  

 Post copy of Environment Act permit and Solid Waste Management Plan 

Quarterly or 

as required 

Used tire storage 

area (truck shop) 

 Inspect tires are stored properly and sorted via size (under 24.5 inch diameter 

versus over 24.5 inch diameter) 

Quarterly or 

as required 

Hazardous 

Material & 

Special waste 

storage areas 

 Display of Material Safety Data Sheets 

 Inspection of proper segregation, storage and containment of all hazardous 

materials and special wastes 

 Ensure sign outside facility includes required information including wastes 

allowed in facility, spill response reporting phone numbers, etc.  

 Post copy of Environment Act permit and Solid Waste & Hazardous Materials 

Management Plan 

Weekly or 

as required 

5.2 RECORDS 

Table 5-2 provides a list of records that will be kept as part of the solid waste management plan. 

Records will be kept on site for a minimum of three years and will be made available upon request. 

Table 5-2: Record Keeping 

Area Requirement Frequency 

All inspections  Include name, date, observations, actions taken, date 

of action 

Each inspection 

Land fill area  Log of materials disposed of at landfill including: 

o Date 

o Individual transferring waste to landfill 

o Waste type  

o Quantity/volume 

o Cell  

 Locations of all active and closed cells  

As required when 

wastes are disposed of 

and when cells are 

activated or closed 

Incinerator   Pre-operation checklist 

 Daily log 

 Stack tests 

As required per use 

As required per use 

Quarterly 

Open burning area  Open burning log including date, personnel completing 

burn, type and volume of material burned 

As required per use 

Waste oil burner  Waste oil burner inspection log 

 Waste oil feedstock sampling and analysis (as 

requested by Client Services and Inspections) 

Monthly or each 

inspection 
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Area Requirement Frequency 

Spills and leaks  Spill report: 

o Date of spill or observation 

o Location 

o Substance  

o Estimated quantity 

o Clean up procedures  

o Notifications  

As required 

Land treatment facility   Land treatment facility inspection log 

 Land treatment soil testing results  

Quarterly or each 

inspection 

Used tire storage area (truck 

shop) 

 Total number of used tires disposed of on-site and 

locations 

 Total number of used tires disposed of off-site 

Quarterly or as 

required  

Special waste management 

areas 

 Inventory of special wastes received, stored, used and 

disposed of 

 Details of disposal of all special wastes 

 Records of collection from hazardous waste collection 

services  

Monthly or as required 

Hazardous Materials  Up to date MSDS for all hazardous materials 

 Delivery manifests for all hazardous materials including 

date, type, quantity, transporter, etc. 

 Inventory of hazardous materials 

 Training certification for all personnel involved with 

transportation, handling, storage and use of hazardous 

materials 

Monthly or as required 
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Incinerator and Open Burning Log
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Description of Maintenance
and Inspections

03-Mar-13 T. Goodsell 08:30 11:00 X X X 25 10 800 NA NA Pre-op inspection - passed.
Fueled incinerator.
Cleaned ash bin transferred to
landfill.

03-Mar-13 T. Goodsell 11:30 18:00 X NA 100 20 Wind direction northeast approx. 10
knots. Removed ash and transferred
to landfill.
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1 BEST MANAGEMENT PRACTICE — ANTIFREEZE

Chemical name/class: Ethylene Glycol CAS #: 67-56-1

Designated Work Area: Truck shop / ADR facility for heat recovery

Antifreeze is generally made of either ethylene glycol or propylene glycol and used to lower the

freezing point of mining machinery coolant and can be used in heat recovery from diesel generators,

as a closed loop circuit, which can be used to heat mine shops, and buildings.

 Handle, store and dispose of antifreeze in accordance with the supplier MSDS.

 Store unused antifreeze in the supplier’s containers within secondary containment

structures. Antifreeze will be stored in the truck shop store, and at the ADR facility in a

holding tank, as part of the heat recovery circuit.

 Antifreeze purchase, storage and use will be recorded for database and cost control

purposes. This information will also be used for reconciling any spills or leaks if such events

occur.

 The disposal of used/spilled antifreeze will be undertaken by placing it in bulk tanks / drums,

and transporting it to Yukon depots accepting used antifreeze. The transportation will be

conducted either by SGC or by a third-party service provider in conformance with TDGA

requirements.

 Antifreeze packaging or containers will not be used for any other purpose; the containers will

either be returned to the supplier or disposed of as hazardous / special waste in a permitted

third party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as indicated in the supplier MSDS.

 Spilled material will be regarded as hazardous / special waste and will be disposed of in a

permitted third party hazardous waste landfill or disposal facility.



2 BEST MANAGEMENT PRACTICE LEACHING — CIRCUIT
ANTISCALANT

Chemical name/class: Millsperse CAS #: 26099-09-2

Designated Work Area: Heap leach facility / solution management

This product is used in the leaching circuit to prevent the heap leach cyanide distribution system

from clogging which would reduce the efficiency of the heap leach process.

 Handle, store and dispose of the leaching circuit antiscalant in accordance with the supplier

MSDS.

 This product is used in the leaching circuit to prevent the heap leach cyanide distribution

system from clogging which would reduce the efficiency of the heap leach process.

 Store unused antiscalant in the supplier’s containers within secondary containment

structures. The antiscalant will be stored in the ADR facility within areas with secondary

containment foundations.

 Antiscalant purchase, storage and use will be recorded for database and cost control

purposes. This information will also be used for reconciling any spills or leaks if such events

occur.

 SGC does not anticipate the production of waste leaching circuit antiscalant. Should a

circumstance arise whereby unused leaching circuit is required to be transported offsite for

disposal then the disposal will be carried out through procedures described in the MSDS and

supplier advice. The transportation offsite will be carried out either by SGC or by service

provider in conformance with TDGA requirements.

 Antiscalant packaging or containers will not be used for any other purpose, the containers

will either be returned to the supplier or disposed of as hazardous / special waste in a

permitted third party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as indicated in the supplier MSDS.

 Spilled leaching circuit antiscalant will be placed in the heap leach so that spilled material will

be consumed within the heap leach solution.



3 BEST MANAGEMENT PRACTICE — STRIPPING CIRCUIT
ANTISCALANT

Chemical name/class: Ethylenediaminetetraacetic
Acid Tetrasodium Salt

CAS #: 10378-23-1

Designated Work Area: Stripping circuit solution management

This antiscalant used in the stripping circuit is a chemical called Ethylenediaminetetraacetic Acid

Tetrasodium Salt (EDTA). EDTA is a persistent organic pollutant because it degrades to

ethylenediaminetriacetic acid, which then cyclizes to the diketopiperizide, a cumulative, persistent,

organic environmental pollutant.

 Handle, store and dispose of the stripping circuit antiscalant in accordance with the supplier

MSDS.

 Store unused antiscalant in the supplier’s containers within secondary containment

structures. The antiscalant will be stored in the ADR facility within areas with secondary

containment structures/ foundations.

 Antiscalant purchase, storage and use will be recorded for database and cost control

purposes. This information will also be used for reconciling any spills or leaks if such events

occur.

 SGC does not anticipate the production of waste stripping circuit antiscalant. Should a

circumstance arise whereby unused stripping circuit is required to be transported offsite for

disposal then the disposal will be carried out using procedures described in the MSDS and

supplier advice. The transportation offsite will be conducted either by SGC or by service

provider in conformance with TDGA requirements.

 Antiscalant packaging or containers will not be used for any other purpose, the containers

will either be returned to the supplier or disposed of as hazardous / special waste in a

permitted third party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as indicated in the supplier MSDS.

 Spilled stripping circuit antiscalant will be disposed of by mixing into the ADR facility solution

if possible so that spilled material will be used up within the ADR facility solution. If this is not

possible then the spilled material and contaminated soil, water or snow will be stored in

suitable containers prior to transport offsite to a permitted third party hazardous / special

waste disposal facility or landfill.



4 BEST MANAGEMENT PRACTICE — LEAD ACID BATTERIES

Chemical name/class: Liquid sulphuric acid and
heavy metals

CAS #: N/A

Designated Work Area: Truck shop

SGC will ensure that personnel handle, store, dispose of batteries with care, and are handled upright

such that the contents of the battery cells do not leak. SGC will store unused batteries in a clean dry

area in the truck shop store.

Waste vehicle batteries will be collected for regular shipment to a permitted recycle or disposal

facility. Used-lead acid batteries will be temporarily stored within the truck shop in a designated dry,

secure area prior to shipment off site to a battery supplier or other institution capable of safely

disposing of the batteries.

Battery purchase, storage and use will be recorded for database and cost control purposes. This

information will also be used for reconciling any stock losses or missing stock. SGC will generate

and maintain a register of batteries inserted into each mine vehicle.

Batteries will be purchased specifically for the type of vehicle and properly installed. This will

enhance the battery life.

The steps outlined below for storing batteries will be followed to help prevent acid leaks and spills

and to avoid contamination of the storage site:

 Batteries will be placed on wooden pallets in secondary containment (i.e., on a liner or berm)

to prevent the escape of acid,

 Before putting waste batteries on the pallet, plastic sheeting will be placed on it to completely

enclose all of the batteries in a continuous sheet of plastic. All sides will be wrapped to

protect the batteries from the weather and to prevent any acid from being discharged into the

environment,

 Batteries will not be stacked more than three layers thick and each layer will be separated

with a sheet of plywood or other suitable material.

The transportation offsite of old batteries will be carried out either by SGC or by service provider in

conformance with TDGA requirements.

All spills will be reported to the SGC Environmental Coordinator.

The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the reporting

thresholds presented in the Spill Response Plan.

Spill cleanup will be undertaken as per the MSDS for sulphuric acid. Spill material collected will be

stored in hazardous waste containers or bins for disposal for transportation offsite to a permitted third

party hazardous / special waste disposal facility or landfill.



5 BEST MANAGEMENT PRACTICE — BIOMEDICAL WASTE

Chemical name/class: Sharps, needles, swabs,
human blood / body fluid /
tissue, empty medicine
bottles, used bandages,
gloves

CAS #: N/A

Designated Work Area: Site medical facility

SGC will equip the camp medical facility with necessary containers/bins for storage and disposal of

biomedical waste. These containers are commercially available and are designed to prevent use for

storage of other wastes or for accidental leakage or the contents. These containers will be color

coded and stored in a locked facility only accessible by trained medical personnel. Potential color-

coding of the containers will be as follows:

 Human anatomical waste – Red

 Animal waste– Orange

 Microbiology and lab waste– Yellow

 Human blood and body fluid– Yellow

 Waste sharps– Yellow

These wastes will be transported offsite for disposal by an approved third party facility accepting or

handling medical waste. Such facilities include hospitals and government clinics. The transportation

of these wastes will be provided either by SGC or by service provider in conformance with TDGA

requirements.



6 BEST MANAGEMENT PRACTICE — CEMENT

Chemical name/class: Cement CAS #: 65997-15-1

Designated Work Area: Heap leach facility

Cement will be used during construction, for concrete manufacturing and during operations for heap

leach agglomeration.

 Handle, store and dispose of the cement in accordance with the supplier MSDS.

 Cement purchase, storage and use will be recorded for database and cost control purposes.

This information will also be used for reconciling any unexpected losses.

 Cement will be supplied in bulk road transportation trucks, with mechanical off- loading

equipment. The Cement will be stored in purpose built silos to keep the cement dry and

facilitate distribution during the process via automated systems.

 All spills of uncured concrete and or cement into watercourses will be reported to the SGC

Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for cement.



7 BEST MANAGEMENT PRACTICE — DEGREASING FLUID

Chemical name/class: Ethoxylated C12-15 alcohol

Potassium Hydroxide

Alcohol C9-11, ethoxylated

Alkyl dimethyl benzyl
ammonium chloride

Ethyl alcohol

Sodium metasilicate,
pentahydrate

CAS #: 68131-39-5

1310-58-3

68439-46-3

68424-85-1

64-17-5

10213-79-3

Designated Work Area: Truck shop

Degreasing fluid will be used in the truck shop for washing of mechanical parts during maintenance

and repairs. Degreasing fluid will be stored in supplier containers in the truck shop store, behind

locked doors. The degreaser will be handled through use of a degreasing table or degreasing tank,

with an inbuilt tray for recycling and collection of degreasing fluid.

 Handle, store and dispose of the degreasing fluid in accordance with the supplier MSDS.

 Degreasing fluid packaging or containers will not be used for any other purpose. The

containers will either be returned to the supplier or disposed of as hazardous / special waste

in a permitted third party hazardous / special waste disposal facility or landfill.

 Degreaser purchase, storage and use will be recorded for database and cost control

purposes. This information will also be used for reconciling any stock losses or missing

stock.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for degreasing fluid.



8 BEST MANAGEMENT PRACTICE — DIESEL

Chemical name/class: Diesel CAS #: 64742-81-0

Designated Work Area: Camp and ADR facility

Diesel will be used as fuel for mining machinery and various diesel engine powered equipment, such

as generators, mobile welding, diesel powered boilers and diesel powered pumps.

 SGC will ensure that personnel handle, store and dispose of waste diesel in accordance with

the supplier MSDS.

 SGC will construct a fuel storage facility, which will include diesel storage tanks and a

secondary containment foundation with curbed sides to contain 110% of the volume of the

largest tank within the facility. Diesel will be stored in certified tanks, which will be subject to

weekly inspections. The diesel storage facility will be equipped with firefighting and spill

cleanup equipment.

 Diesel will be pumped into vehicles and equipment directly where possible and via a

dedicated diesel transport vehicle for machinery that is too large, too slow, semi-stationary or

stationary for direct filling at the diesel storage facility. The purpose built diesel transport

vehicle will be equipped with spill kits and firefighting equipment. The vehicle will be subject

to inspection at shift change by the operators and weekly inspection by environmental,

health and safety personnel. Records of diesel storage and use will be maintained, and

every transaction will be recorded.

 With the implementation of diligent fuel management practices, SGC anticipates that minimal

quantities of waste diesel will be generated. Minor diesel spills that may occur during

machinery maintenance will be collected in drip trays, temporarily stored at the truck shop in

a suitable HDPE container and periodically transferred into the used oil storage tank for use

as fuel for the solution-heating boiler.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for diesel. Contaminated soil, water or

snow will be stored and remediated in the land treatment facility.



9 BEST MANAGEMENT PRACTICE — EXPLOSIVES

Explosives will be handled, stored and used in accordance with the Explosives Management Plan.

 Procure explosives from a certified explosives supplier / contractor.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup and disposal of spilled material will be undertaken as per the Explosives

Management Plan.



10 BEST MANAGEMENT PRACTICE — GASOLINE

Chemical name/class: Gasoline/ petrol CAS #: 86290-81-5

Designated Work Area: Fuel storage and site wide

 Handle, store and dispose of the gasoline in accordance with the supplier MSDS.

 Fuel storage facility to include:

o secondary containment foundations with curbed sides to contain 110% of the

volume of the largest tank within the facility.

o certified tanks, which will be subject to regular inspections.

o firefighting and spill cleanup equipment.

 Gasoline will be pumped into vehicles and equipment directly where possible. Records of

gasoline storage and use will be maintained, and every transaction will be recorded.

 With the implementation of diligent fuel management practices, SGC anticipates that minimal

quantities of waste gasoline will be generated. Minor gasoline spills that may occur during

machinery maintenance will be collected in drip trays, temporarily stored at the truck shop in

a suitable HDPE container and disposed of at the land treatment facility.

 If large quantities of gasoline require disposal, this will be executed by containment within

tanks/drums and transportation offsite to a permitted third party facility accepting hazardous/

special waste.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for gasoline. Contaminated soil, water or

snow will be stored in the land treatment facility.



11 BEST MANAGEMENT PRACTICE — GEAR OIL AND
LUBRICANTS (OIL)

Chemical name/class: Engine oil (15W40)

Grease

Hydraulic oil

Differential oil

Automatic transmission fluid

Brake fluid

2 stroke oil

CAS #: 490-243

Designated Work Area: Truck shop

SGC will use gear oil and lubricants for various applications as required by mining machinery

lubrication or power transmission requirements. The oils and lubricants will be stored in drums/

containers in the truck shop store. Drums being used will be placed on support frames over a spill

tray/pallet. Oil in containers will be decanted using a funnel to prevent spillage.

 Handle, store and dispose of gear oil and lubricants in accordance with the supplier MSDS.

 During oil changes or machinery maintenance, oil will be collected in purposefully designed

trays/ oil collection tanks, for decanting into an old oil storage tank or bowser. Old oil will be

transferred into the used oil storage tank for use as fuel for the solution-heating boiler.

 Waste oil from the mining equipment will be stored at the ADR facility in a 10,000-litre tank

for use as fuel for the solution-heating boiler. SGC will ensure compliance with the

Environment Yukon guideline titled Guide for Used Oil Burner Operators and will obtain

appropriate Environment Yukon permits for the storage of waste oils in the oil storage tank

and the incineration of oil in the solution-heating boiler.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for oil. Oil contaminated soil, water or

snow will be stored and remediated in the land treatment facility.



12 BEST MANAGEMENT PRACTICE — HYDROCHLORIC ACID
Chemical name/class: HCl CAS #: 7647-01-0

Designated Work Area: ADR Facility

Hydrochloric acid is used in the stripping circuit in the ADR facility. Approximately 450 litres will be

used per day. HCL will be stored in supplier drums/ containers within a secondary containment

foundation of concrete with curbed sides with epoxy lining. Spill kits and personal protective

equipment will be provided at the areas where HCl is stored and handled. Storage of HCl will be

undertaken to prevent accidental interactions with Sodium Cyanide and Sodium Hydroxide in the

leaching circuit. This will be carried out by constructing separate storage facilities and separate

drainage for these facilities.

 Handle, store and dispose of the HCl in accordance with the supplier MSDS.

 All installations and equipment will be designed and approved by a professional engineer

with experience in handling of hydrochloric acid.

 The handling of HCl will be carried out mechanically to minimize manual handling through

lifting and transportation equipment and decanting facilities. Only authorized personnel who

have completed training and certification will be allowed to handle HCl.

 Hydrochloric acid purchase, storage and use will be recorded for database and cost control

purposes. This information will also be used for reconciling any unexpected losses.

 No waste HCl is expected, in the case of a spill, spill cleanup sorbent materials resulting will

be handled as per the Spill Response Plan, and disposed of as hazardous/ special waste

offsite.

 HCl packaging or containers will not be used for any other purpose, the containers will either

be returned to the supplier or disposed of as hazardous / special waste in a permitted third

party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for HCl. Spill kit sorbent materials, soil or

snow used to contain a hydrochloric acid spill will be placed in hazardous / special waste

bins for transportation offsite to a permitted third party facility or landfill accepting hazardous

/ special waste.



13 BEST MANAGEMENT PRACTICE — HYDROGEN PEROXIDE
Chemical name/class: Hydrogen peroxide (H2O2) CAS #: 7722-84-1

Designated Work Area: Cyanide detoxification (Water treatment plant)

Hydrogen Peroxide solution will be used for Cyanide detoxification. Hydrogen peroxide will be stored

in supplier drums/ containers within a secondary containment foundation of concrete with curbed

sides. Spill kits and personal protective equipment will be provided at the areas where Hydrogen

Peroxide is stored and handled.

 Handle, store and dispose of the Hydrogen Peroxide in accordance with the supplier MSDS.

 All installations and equipment will be designed and approved by a professional engineer

with experience in handling of hydrogen peroxide.

 The handling of Hydrogen Peroxide will be carried out mechanically to minimize manual

handling through lifting and transportation equipment and decanting facilities. Only

authorized personnel who have completed training and certification will be allowed to handle

Hydrogen Peroxide.

 Hydrogen Peroxide purchase, storage and use will be recorded for database and cost

control purposes. This information will also be used for reconciling any unexpected losses.

 No waste Hydrogen Peroxide is expected, in the case of a spill, spill cleanup sorbent

materials used for product recovery will be handled as per the Spill Response Plan, and

disposed of as hazardous/ special waste offsite.

 Hydrogen Peroxide packaging or containers will not be used for any other purpose, the

containers will either be returned to the supplier or disposed of as hazardous / special waste

in a permitted third party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for Hydrogen Peroxide. Spill kit sorbent

materials, soil or snow used to contain a Hydrogen Peroxide spill will be placed in hazardous

/ special waste bins for transportation offsite to a permitted third party facility or landfill

accepting hazardous / special waste.



14 BEST MANAGEMENT PRACTICE — LIME
Chemical name/class: Calcium Hydroxide (lime) CAS #: 1305-62-0

Designated Work Area: Heap leach facility

Lime will be used during operations for heap leach stabilization and pH regulation. Approximately 24

tonnes of lime will be used per day during operations.

 Handle, store and dispose of lime safely and in accordance with manufacturer’s

specifications and the MSDS.

 Lime purchase, storage and use will be recorded for database and cost control purposes.

This information will also be used for reconciling any unexpected losses.

 Lime will be supplied to SGC Eagle Gold project site in bulk trucks, with mechanical off-

loading equipment. The lime will be stored in purpose built silos to keep the lime dry and

facilitate distribution during the process via automated systems.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for lime.

 Lime contaminated soil, snow or water will be placed on the heap leach facility during

operations, to avoid offsite disposal.



15 BEST MANAGEMENT PRACTICE — METAL CONTAINING
SLUDGE

Waste solids will be generated from both the Mine Water Treatment Plant (MWTP):

 Caustic sludge from the high pH lime softening step. This will include a calcium carbonate

sludge that will contain small amounts of magnesium hydroxide and minor amounts of

various heavy metal hydroxides such as cadmium hydroxide.

 Ferric sludge from the low pH ferric chloride coagulation step (including barium chloride

addition). Ferric hydroxide sludge will contain minor amounts of arsenic, antimony, selenium,

molybdenum, mercury and barium sulfate.

Sludge produced by the MWTP during the Operations Phase will be temporarily placed and stored

on freeze consolidation pad(s) adjacent to the MWTP. The caustic sludge will be managed

separately from the ferric sludge. Maintenance of the low pH condition in the ferric sludge is

important to prevent the release of the precipitated contaminants.

Solids generation from the MWTP is relatively low during the Operation phase of the project and then

increases during the Closure phase when direct draindown from the heap is being treated rather

than recirculated. Two separate freeze consolidation pads will be constructed adjacent to the MWTP

for the purpose of managing solids. Mechanical dewatering of the high volume solids will be

performed during closure phase to increase the rate of dewatering. This procedure will allow for a

passive dewatering system during the majority of the project while minimizing the size of the

constructed freeze consolidation pads.

Each freeze consolidation pad will be comprised of two cells, with one cell being filled while the

solids in the second cell are left to freeze consolidate. The ferric pad is sized to provide 100 m
3

capacity per cell with discharge to each cell alternating annually. The inactive cell will be allowed to

decant and consolidate by winter freezing. The facility will be designed to contain all meteoric water

as well as water liberated by annual freeze-out and return this water to the MWTP for treatment. The

freeze consolidation is anticipated to result in sludge with a solids content of at least 25 percent. The

caustic sludge freeze consolidation cell is sized for 1,500 m
3

of capacity and will be operated

similarly to the ferric sludge cell.

Low pH sludge will be encapsulated in an engineered synthetic liner and covered with earth fill and

growth media. This pad will have sufficient capacity to contain all the ferric sludge produced over the

life of mining and closure.

Caustic sludge will be transferred to the heap and incorporated into the closure cap for final disposal

during the closure phase of the Project.

Further details pertaining to the predicted concentrations of metals and metalloids in each type of

sludge as well as sludge management are provided in the Sludge Management Plan (Appendix to

the Type A Water Use License application).



All spills will be reported to the SGC Environmental Coordinator. The Yukon Spill Report Centre must

be contacted at (867) 667-7244 if the spill exceeds the reporting thresholds presented in the Spill

Response Plan.

Spill cleanup will be undertaken as per spill cleanup procedures for hazardous materials or waste.

Spilled materials will be contained and placed within the engineered synthetic liner as described

above.



16 BEST MANAGEMENT PRACTICE — MISCELLANEOUS
HAZARDOUS / SPECIAL WASTE

SGC will ensure that minimal miscellaneous hazardous / special waste is produced by the Project.

Items that will fall into this category include aerosol cans, used paint tins, radioactive materials, used

oil and fuel filters, and typical domestic hazardous / special wastes.

Miscellaneous hazardous/special waste will be stored in a dedicated bin within the special waste

storage area. Miscellaneous hazardous/special waste will be transported offsite for disposal in a

permitted third party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

Spill cleanup will be undertaken as per spill cleanup procedures for hazardous materials or waste.

Spilled materials will be contained and placed within the bin at the special waste storage area.



17 BEST MANAGEMENT PRACTICE — PROPANE
Chemical name/class: Propane Class 1 – Flammable

gas
CAS #: 74-98-6

Designated Work Area: Camp and ADR facility

Propane will be used as fuel for heating and some aspects of the process in the ADR facility.

Propane will be supplied by tank and stored in 19,000 litres propane tanks at the mine site.

 Handle, store and dispose of storage and use of propane is conducted in accordance with

the supplier MSDS.

 Procure approved commercial propane tanks.

 Propane tanks storage sites will be cleared of vegetation, and will be away from roads and

areas where mining machinery operate.

 No smoking signs and no open flame will be placed at propane storage areas.

 Should propane leaks occur, SGC will ensure that the source of the leaks is detected as

early as possible and that the leakages are stopped. No spill contingency procedure is

applicable to propane, due to the gaseous nature of this product.



18 BEST MANAGEMENT PRACTICE — SMELTING FLUXES
Chemical name/class: Sodium tetra borate CAS #: 1330-43-4

Designated Work Area: Refinery

The smelting fluxes are used in the refinery for slag formation. SGC will ensure that personnel

handle, store and dispose of smelting fluxes in accordance with the supplier MSDS.

 Smelting fluxes will be supplied in bags and will be stored in the supplier bags/ packaging.

The smelting fluxes will be stored in the refinery in a locked storeroom.

 Waste smelting fluxes are not expected, however smelting flux packaging and any

unexpected/spilled smelting flux waste, will be stored in bins in the special waste storage

facility and transported offsite to a permitted third party hazardous / special waste disposal

facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for smelting fluxes.



19 BEST MANAGEMENT PRACTICE — SODIUM CYANIDE

Sodium Cyanide is used in the heap leaching circuit for gold extraction. SGC will ensure that

personnel handle, store and dispose of sodium cyanide in accordance with the supplier MSDS.

Particular care will be taken with the management of cyanide, to ensure that no cyanide is released

to the natural environment without prior safe destruction. Please refer to the Cyanide Management

Plan for additional information on the transportation, handling, storage and use of cyanide.

In the unlikely event that Sodium Cyanide or cyanide in solution requires disposal, SGC will safely

gather, handle and transport the material for disposal within the heap leach facility and ADR facility,

such that no external disposal is required. Prior to mine closure a program will be implemented to

destroy cyanide and remove residual cyanide in all forms from the Project site.



20 BEST MANAGEMENT PRACTICE — SODIUM HYDROXIDE
Chemical name/class: Sodium Hydroxide (NaOH) CAS #: 1310-73-2

Designated Work Area: ADR Facility

Sodium Hydroxide is used in desorption of gold from the activated carbon in the ADR. It is supplied

as solid pellets, which must not be exposed to moisture during storage. Roughly 90 kg will be used

per day and a 2-week supply will be stored on site. NaOH is commonly known as lye or caustic

soda. NaOH is a strong corrosive base and storage facilities must be appropriately constructed to

avoid corrosion of structures.

 Handle, store and dispose of store and dispose of sodium hydroxide in accordance with the

supplier MSDS.

 NaOH will be stored in the ADR facility within secondary containment foundation, in the

supplier packaging. The storage facility will be in an area where no solution or water is

handled or stored to ensure that the packaged NaOH remains dry.

 Spill kits and personal protective equipment will be provided at the areas where NaOH is

stored and handled. Storage of NaOH will be undertaken to prevent accidental interactions

with Hydrochloric acid in the stripping circuit. This will be carried out by having separate

storage facilities and separate drainage for these facilities.

 No waste NaOH is expected, however in the case of a spill, contaminated spill cleanup

sorbent materials, will be handled as per the Spill Response Plan, and disposed of as

hazardous/ special waste offsite.

 NaOH packaging or containers will not be used for any other purpose, the containers will

either be returned to the supplier or disposed of as hazardous / special waste in permitted

third party hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per a MSDS for NaOH. Spill kit sorbent materials, soil or

snow used to contain a NaOH spill will be placed in hazardous / special waste bins for

transportation offsite to permitted third party facility or landfill accepting hazardous / special

waste.
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FLUID

Chemical name/class: Window washing Fluid CAS #: 67-56-1

Designated Work Area: Truck shop

Window washing fluid will be used during cold conditions to prevent washing water from freezing.

 Handle, store and dispose of store and dispose of window washing fluid in accordance with

the supplier MSDS.

 Window washing fluid will be stored in the supplier containers in a locked storeroom in the

truck shop.

 No waste window washing fluid is expected, except for contaminated spill cleanup sorbent

materials, which will be handled as per the Spill Response Plan, and disposed of as

hazardous/ special waste offsite.

 Window washing fluid packaging or containers will not be used for any other purpose; the

containers will be disposed of as hazardous / special waste in permitted third party

hazardous / special waste disposal facility or landfill.

 All spills will be reported to the SGC Environmental Coordinator.

 The Yukon Spill Report Centre must be contacted at (867) 667-7244 if the spill exceeds the

reporting thresholds presented in the Spill Response Plan.

 Spill cleanup will be undertaken as per the MSDS for window washing fluid. Spill kit sorbent

materials, soil or snow used to contain a window washing fluid spill will be placed in

hazardous / special waste bins for transportation offsite to a permitted third party facility or

landfill accepting hazardous / special waste.
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PETRO-CANADA ANTIFREEZE

Universal Antifreeze, Radiator Antifreeze, Diesel Antifreeze, Petro-Canada Antifreeze-
Coolant, Petro-Canada Heavy Duty Antifreeze-Coolant, Pre-Mix Antifreeze, Petro-
Canada Premium Radiator Antifreeze, Diesel Engine Coolant, Pre-Mixed Radiator
Antifreeze/Coolant Petro-Canada.

W269

Used as an engine antifreeze coolant.

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

PETRO-CANADA
P.O. Box 2844
150 6th Avenue South-West
Calgary, Alberta
T2P 3E3

Material Safety Data Sheet

Product name

Synonym

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

PETRO-CANADA ANTIFREEZE

:

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Inhalation of this product may cause respiratory tract irritation.

Slightly irritating to the eyes.

Harmful if swallowed. Ingestion of this product may cause gastro-intestinal irritation,
nausea, vomiting, abdominal pain, and diarrhea. Ingestion of this product may cause
Central Nervous System (CNS) Depression, symptoms of which may include; weakness,
dizziness, slurred speech, drowsiness, unconsciousness and in cases of severe
overexposure; coma and death.

Slightly irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Clear viscous liquid.

CAUTION!

MAY BE HARMFUL IF SWALLOWED. MAY CAUSE EYE AND SKIN IRRITATION.
CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED ON
ANIMAL DATA. POSSIBLE BIRTH DEFECT HAZARD - CONTAINS MATERIAL
WHICH MAY CAUSE BIRTH DEFECTS, BASED ON ANIMAL DATA. POSSIBLE
DEVELOPMENTAL HAZARD - CONTAINS MATERIAL WHICH MAY CAUSE ADVERSE
DEVELOPMENTAL EFFECTS, BASED ON ANIMAL DATA.

May be harmful if swallowed. Slightly irritating to the eyes and skin. Avoid exposure -
obtain special instructions before use. Do not breathe vapour or mist. Do not ingest.
Avoid contact with eyes, skin and clothing. Contains material that may cause target
organ damage, based on animal data. Contains material which may cause birth defects,
based on animal data. Contains material which may cause developmental
abnormalities, based on animal data. Avoid exposure during pregnancy. Wash
thoroughly after handling.

:

:

:

:

:

:

:

Odour : Odourless.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

Potential chronic health effects

WHMIS (Canada) :

Class D-1B: Material causing immediate and serious toxic effects (Toxic).
Class D-2A: Material causing other toxic effects (Very toxic).

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 1/7
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Hazards identification2 .

See toxicological information (section 11)

Medical conditions

aggravated by over-

exposure

Pre-existing disorders involving any target organs mentioned in this MSDS as being at
risk may be aggravated by over-exposure to this product.

:

Carcinogenicity : No known significant effects or critical hazards.

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : Contains material which may cause birth defects, based on animal data.

Developmental effects : Contains material which may cause developmental abnormalities, based on animal data.

Chronic effects : Contains material that may cause target organ damage, based on animal data.

Fertility effects : No known significant effects or critical hazards.

Target organs : The substance may be toxic to kidneys and liver. Repeated or prolonged exposure to
the substance can produce target organs damage. Repeated exposure to a highly toxic
material may produce general deterioration of health by an accumulation in one or many
human organs.

Ethylene glycol 107-21-1 45 - 50

Composition/information on ingredients
Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures
Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation. Wash contaminated clothing thoroughly with water
before removing it, or wear gloves.

Use an extinguishing agent suitable for the surrounding fire.

Fire-fighting measures

Extinguishing media

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training.

Non-flammable.

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Flammability of the product :

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 2/7
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Fire-fighting measures5 .

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition.

Special remarks on

explosion hazards

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

Products of combustion : Carbon oxides (CO, CO2), smoke and irritating vapours as products of incomplete
combustion.

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see section 8).

Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Dispose of via a licensed waste disposal contractor. Contaminated
absorbent material may pose the same hazard as the spilt product. Note: see section 1
for emergency contact information and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

Large spill :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble or absorb with an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until
ready for use. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Do not store in unlabelled containers. Use appropriate
containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Avoid exposure during pregnancy. Do not get in eyes or on skin or clothing. Do not
ingest. Avoid breathing vapour or mist. If during normal use the material presents a
respiratory hazard, use only with adequate ventilation or wear appropriate respirator.
Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Empty containers retain product residue
and can be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Ethylene glycol ACGIH TLV (United States).

CEIL: 100 mg/m³, (aerosol)

Exposure controls/personal protection

Consult local authorities for acceptable exposure limits.

8 .

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 3/7
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Exposure controls/personal protection8 .

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour filter

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Personal protection

Eyes

Skin

Respiratory

:

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: neoprene, nitrile, polyvinyl chloride (PVC). Consult your PPE provider
for breakthrough times and the specific glove that is best for you based on your use
patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

Hands :

Engineering measures : If user operations generate dust, fumes, gas, vapour or mist, use process enclosures,
local exhaust ventilation or other engineering controls to keep worker exposure to
airborne contaminants below any recommended or statutory limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

129°C (264.2°F)

Clear viscous liquid.

Not available.

Not available.

-37°C (-34.6°F)

1.06 to 1.09

2.1 [Air = 1]

0.008 kPa (0.06 mm Hg)

Not available.

Odourless.

Yellow.

Boiling/condensation point

Melting/freezing point

Not available.

Not available.

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Not available.

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Pour point Not available.:

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 4/7
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Physical and chemical properties9 .
Soluble in water, methanol and diethyl ether.Solubility :

The product is stable.

Reactive with oxidising agents, acids and alkalis.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, smoke and irritating vapours when heated to decomposition.

Stability and reactivity
Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Ethylene glycol LD50 Dermal Rabbit 9530 mg/kg -

LD50 Oral Rat 4700 mg/kg -

LC50 Inhalation
Dusts and mists

Rat 2725 mg/m³ 4 hours

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Ethylene glycol A4 - - - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 5/7
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The generation of waste should be avoided or minimised wherever possible. Empty
containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilt material and runoff and contact with soil, waterways, drains and sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

9 Special provisions

In single containers of
5000 lbs capacity or
less this product is
exempt from DOT
regulations (not
regulated).

DOT Classification

TDG Classification -

ENVIRONMENTALLY
HAZARDOUS
SUBSTANCE,
LIQUID, N.O.S.
(Ethylene glycol
based coolant)

III

Not
regulated.

- -

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

UN3082

-

14 .

PG* : Packing group

Target organ effectsHCS Classification

Regulatory information

WHMIS (Canada) Class D-1B: Material causing immediate and serious toxic effects (Toxic).
Class D-2A: Material causing other toxic effects (Very toxic).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : Not determined.

Other information

Hazardous Material

Information System (U.S.A.)

2

0

0

*Health

Flammability

Physical hazards

MAY BE HARMFUL IF SWALLOWED. MAY CAUSE EYE AND SKIN IRRITATION.
CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED ON
ANIMAL DATA. POSSIBLE BIRTH DEFECT HAZARD - CONTAINS MATERIAL
WHICH MAY CAUSE BIRTH DEFECTS, BASED ON ANIMAL DATA. POSSIBLE
DEVELOPMENTAL HAZARD - CONTAINS MATERIAL WHICH MAY CAUSE ADVERSE
DEVELOPMENTAL EFFECTS, BASED ON ANIMAL DATA.

Label requirements :

:

16 .

Personal protection H

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 6/7
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Other information16 .

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

References

0

0

2

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

3/11/2010.:

:

:

:

:

Indicates information that has changed from previously issued version.

11 March 2010

No previous validation.

For Copy of (M)SDS : Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 7/7
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Material Safety Data Sheet

Copper sulfate pentahydrate MSDS

Section 1: Chemical Product and Company Identification

Product Name: Copper sulfate pentahydrate

Catalog Codes: SLC3778, SLC4567, SLC1774, SLC3565,

SLC5353

CAS#: 7758-99-8

RTECS: GL8900000

TSCA: TSCA 8(b) inventory: No products were found.

CI#: Not applicable.

Synonym: Blue vitriol; Copper (II) Sulfate Pentahydrate

Chemical Name: Cupric sulfate pentrahydrate

Chemical Formula: CuSO4.5H2O

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Copper sulfate pentahydrate 7758-99-8 100

Toxicological Data on Ingredients: Copper sulfate pentahydrate: ORAL (LD50): Acute: 300 mg/kg [Rat.]. DERMAL (LD50):

Acute: &gt;2000 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to

kidneys, liver. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention.
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Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated

clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical

attention.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,

tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

When heated to decomposition it emits toxic fumes. Solutions are acidic and can react with magnesium to evolve flammable

hydrogen gas

Special Remarks on Explosion Hazards: Nitromethanes and copper salts spontaneously form explosive materials

Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on

the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a

concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
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Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable

respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with

skin and eyes. Keep away from incompatibles such as metals, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

TWA: 1 (mg/m3) from ACGIH (TLV) [United States] Inhalation TWA: 0.1 (mg/m3) from OSHA (PEL) [United States] Inhalation

TWA: 1 (mg/m3) from NIOSH InhalationConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline granules solid. Powdered solid.)

Odor: Odorless.

Taste: Nauseous metallic.

Molecular Weight: 249.69 g/mole

Color: Blue. (Light.)

pH (1% soln/water): Not available.

Boiling Point: 150°C (302°F)

Melting Point: 110°C (230°F)

Critical Temperature: Not available.

Specific Gravity: 2.28 @ 15.6 deg. C(Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol.

Solubility:

Easily soluble in hot water. Soluble in cold water, methanol. Solubility in water: 31.6 g/100 ml @ 0 deg. C.; 203.3 g/100 ml

@ 100 deg. C Solubility in methanol: 15.6 g/100 ml @ 18 deg. C. Insoluble in ethanol. It readily forms alkaline complexes at

sufficiently high concentrations of amines or alkali cyanides. Practically insoluble in most organic solvents.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat (high temperatures), incompatible materials, exposure to air

Incompatibility with various substances: Reactive with metals, alkalis.

Corrosivity: Highly corrosive in presence of steel.

Special Remarks on Reactivity:

Air Sensitive. Slowly efforescent in air. Solutions of hyprobromite are decomposed by powerful catalytic action of cupric ions,

even as impurities. Incompatible with finely powdered metals.

Special Remarks on Corrosivity:

Corrosive to finely powdered metals. Very corrosive to plain steel

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:

Acute oral toxicity (LD50): 300 mg/kg [Rat.]. Acute dermal toxicity (LD50): >2000 mg/kg [Rat].

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the following organs: kidneys, liver.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Dose: LDL [Human] - Route: Oral; Dose: 1088 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material based on animal data

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation. May cause skin burns. It may cause and itching allergic

eczema. Eyes: Causes eye irritation. May cause eye burns. It may cause conjunctivitis, corneal discoloration, ulceration

and turbidity of the cornea. Inhalation: Causes respiratory tract (nose, throat, lung) irritation with coughing and wheezing.

May cause ulceration and perforation of the nasal septum if inhaled in excessive quantities. Burning copper sulfate may

result in irritating and poisonous gases which may irritate the respiratory tract and lungs, and may cause fume metal fever

which is characterized by flu-like symptoms such as fever, chills, muscle aches. Ingestion: Harmful if swallowed. May

cause gastrointestinal tract irritation with nausea, vomiting, diarrhea, metallic taste, burning sensation in the stomach or

epigastrum, abdominal pain, and possible gastrointestinal tract bleeding. May affect metabolism(metabolic acidosis), liver (liver

damage, jaundice), blood (Methemoglobin, hemalytic anemia), urinary system (kidney damage, hematuria, hemoglobinuria,

albuminuria), behavior/nervous systems (somnolence, tremor, psychosis, muscle weakness, coma), cardiovascular system

(lowering of blood pressure, dysthrythmia). Oral mucosa, vomitus, stools, and saliva may be stained blue or green following

ingestion. Aspiration pneumonia may develop following emesis and CNS depression. Chronic Potential Health Effects: Skin:

Repeated or prolonged skin contact may cause thickening of the skin.

Section 12: Ecological Information

Ecotoxicity:

Ecotoxicity in water (LC50): 0.1 ppm 48 hours [Goldfish]. 0.1 mg/l 96 hours [Rainbow Trout]. 2.5 mg/l 96 hours [Rainbow

Trout].

BOD5 and COD: Not available.

Products of Biodegradation:
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Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation:

If released to soil, copper sulfate may leach to groundwater, be partly oxidized, or bind to humic materials, clay, or hydrous

of iron and manganese. In water, it will bind to carbonates as well as humic materials, clay and hydrous oxides of iron and

manganese. Copper is accumulated by plants and animals, but it does not appear to biomagnify from plants to animals. This

lack of biomagnification appears common with heavy metals. In air, copper aerosols (in general) have a residence time of 2 to

10 days in an unpolluted atmosphere and 0.1 to >4 in a polluted, urban areas.

Section 13: Disposal Considerations

Waste Disposal:

Copper dusts or mist or copper compounds may be disposed of in Group III sealed containers in a secure sanitary landfill.

Copper containing soluble wastes can be concentrated through the use of ion exchange, reverse osmosis, or evaporators to

the point where copper can be electrolytically removed and sent to a reclaiming firm. If recovery is not feasible, the copper

can be precipitated through the use of caustics and the sludge depositied in a chemical waste landfill. Be sure to consult with

authorities (waste regulators). Waste must be disposed of in accordance with federal, state and local environmental control

regulations.

Section 14: Transport Information

DOT Classification: CLASS 9: Miscellaneous hazardous material.

Identification: : Environmentally hazardous substance, n.o.s. (Cupric Sulfate) UNNA: 3077 PG: III

Special Provisions for Transport:

additional markings "Marine Pollutant" - required for bulk shipments. The words "Marine Pollutant" must be entered on the

shipping paper in association iwth the basic DOT description for bulk shipments.

Section 15: Other Regulatory Information

Federal and State Regulations:

SARA 313 toxic chemical notification and release reporting: Copper compounds CERCLA: Hazardous substances.: Copper

sulfate pentahydrate: 10 lbs. (4.536 kg)

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): CLASS D-2B: Material causing other toxic effects (TOXIC).

DSCL (EEC):

R22- Harmful if swallowed. R36/38- Irritating to eyes and skin. R50/53- Very toxic to aquatic organisms, may cause long-term

adverse effects in the aquatic environment. S22- Do not breathe dust. S60- This material and its container must be disposed

of as hazardous waste. S61- Avoid release to the environment. Refer to special instructions/Safety data sheets.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2
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Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:

Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References:

-The Sigma-Aldrich Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed.,

New York N.Y., Van Nostrand Reinold, 1987.

Other Special Considerations: Not available.

Created: 10/09/2005 05:01 PM

Last Updated: 11/01/2010 12:00 PM
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DIESEL FUEL

Seasonal Diesel, #1 Diesel, #2 Heating Oil, #1 Heating Oil, D50, D60, P40, P50, Arctic
Diesel, Farm Diesel, Marine Diesel, Low Sulphur Diesel, LSD, Ultra Low Sulphur Diesel,
ULSD, Mining Diesel, Naval Distillate, Dyed Diesel, Marked Diesel, Coloured Diesel,
Furnace special, Biodiesel blend, B1, B2, B5, Diesel Low Cloud (LC).

W104, W293; SAP: 120, 121, 122, 125, 126, 129, 130, 135, 287, 288

Diesel fuels are distillate fuels suitable for use in high and medium speed internal
combustion engines of the compression ignition type. Mining Diesel has a higher flash
point requirement, for safe use in underground mines.

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

PETRO-CANADA
P.O. Box 2844
150 6th Avenue South-West
Calgary, Alberta
T2P 3E3

Material Safety Data Sheet

Product name

Synonym

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

DIESEL FUEL

:

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Inhalation of this product may cause respiratory tract irritation and Central Nervous
System (CNS) Depression, symptoms of which may include; weakness, dizziness,
slurred speech, drowsiness, unconsciousness and in cases of severe overexposure;
coma and death.

Irritating to eyes.

Ingestion of this product may cause gastro-intestinal irritation. Aspiration of this product
may result in severe irritation or burns to the respiratory tract.

Severely irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Bright oily liquid.

WARNING!

COMBUSTIBLE LIQUID AND VAPOUR. CAUSES EYE AND SKIN IRRITATION.

Combustible liquid. Severely irritating to the skin. Irritating to eyes. Keep away from
heat, sparks and flame. Do not get in eyes. Avoid breathing vapour or mist. Avoid
contact with skin and clothing. Use only with adequate ventilation. Wash thoroughly
after handling.

:

:

:

:

:

:

:

Odour : Mild petroleum oil like.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

Potential chronic health effects

Carcinogenicity : Diesel engine exhaust particulate is probably carcinogenic to humans (IARC Group 2A).

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Chronic effects : No known significant effects or critical hazards.

WHMIS (Canada) :

Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

Date of issue : 7/6/2010. Internet: www.petro-canada.ca/msds Page: 1/7
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Hazards identification2 .

See toxicological information (section 11)

Medical conditions

aggravated by over-

exposure

Avoid prolonged or repeated skin contact to diesel fuels which can lead to dermal
irritation and may be associated with an increased risk of skin cancer.

:

Developmental effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

Kerosine (petroleum), hydrodesulfurized / Fuels, diesel / Fuel Oil No. 2 64742-81-0 /
68334-30-5 /
68476-30-2

95 - 100

Fatty acids methyl esters 61788-61-2 /
67784-80-9 /
73891-99-3

0 - 5

Composition/information on ingredients
Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures

Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Use dry chemical, CO2, water spray (fog) or foam.

Fire-fighting measures

Extinguishing media

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

Combustible liquid

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

5 .

Special exposure hazards :

Do not use water jet.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), sulphur oxides (SOx), sulphur
compounds (H2S), smoke and irritating vapours as products of incomplete combustion.

Flammability of the product :

Date of issue : 7/6/2010. Internet: www.petro-canada.ca/msds Page: 2/7
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Fire-fighting measures5 .
Flammable in presence of open flames, sparks and heat. Vapours are heavier than air
and may travel considerable distance to sources of ignition and flash back. This product
can accumulate static charge and ignite.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition. Runoff to sewer may create fire or explosion hazard.

Special remarks on fire

hazards

Special remarks on

explosion hazards

:

:

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Avoid breathing vapour or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see section 8).

Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Use spark-proof tools and explosion-proof equipment. Dispose of via
a licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilt product. Note: see section 1 for emergency contact information
and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

Large spill :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Use spark-proof tools and explosion-
proof equipment. Dispose of via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

Store in accordance with local regulations. Store in a segregated and approved area.
Store in original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materials (see section 10) and food and drink. Eliminate
all ignition sources. Separate from oxidizing materials. Keep container tightly closed
and sealed until ready for use. Containers that have been opened must be carefully
resealed and kept upright to prevent leakage. Do not store in unlabelled containers.
Use appropriate containment to avoid environmental contamination. Ensure the storage
containers are grounded/bonded.

Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapour or
mist. Use only with adequate ventilation. Wear appropriate respirator when ventilation
is inadequate. Do not enter storage areas and confined spaces unless adequately
ventilated. Keep in the original container or an approved alternative made from a
compatible material, kept tightly closed when not in use. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof electrical
(ventilating, lighting and material handling) equipment. Use non-sparking tools. Take
precautionary measures against electrostatic discharges. To avoid fire or explosion,
dissipate static electricity during transfer by earthing and bonding containers and
equipment before transferring material. Empty containers retain product residue and can
be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .
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DIESEL FUEL Page Number: 4

Kerosine (petroleum), hydrodesulfurized ACGIH TLV (United States). Absorbed through skin.
TWA: 200 mg/m³ 8 hour(s).

Fuels, diesel ACGIH TLV (United States). Absorbed through skin.
TWA: 100 mg/m³, (Inhalable fraction and vapour) 8 hour(s).

Fuel oil No. 2 ACGIH TLV (United States). Absorbed through skin.
TWA: 100 mg/m³, (Inhalable fraction and vapour) 8 hour(s).

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour cartridge or
canister may be permissible under certain circumstances where airborne concentrations
are expected to exceed exposure limits. Protection provided by air-purifying respirators
is limited. Use a positive-pressure, air-supplied respirator if there is any potential for
uncontrolled release, exposure levels are unknown, or any other circumstances where
air-purifying respirators may not provide adequate protection.

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Personal protection

Eyes

Skin

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: nitrile, neoprene, polyvinyl alcohol (PVA), Viton. Consult your PPE
provider for breakthrough times and the specific glove that is best for you based on your
use patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

Hands :

8 .

Engineering measures : Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapour or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

Ingredient Exposure limits
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150 to 371°C (302 to 699.8°F)

Bright oily liquid.

Semivolatile to volatile.

Not available.

Not available.

0.80 to 0.88 kg/L @ 15°C (59°F)

4.5 [Air = 1]

1 kPa (7.5 mm Hg) @ 20°C (68ºF).

Insoluble in cold water, soluble in non-polar hydrocarbon solvents.

Not available.

Mild petroleum oil like.

Clear to yellow (This product may be dyed red for taxation purposes).

Boiling/condensation point

Melting/freezing point

Not available.

Diesel fuel: 1.3 - 4.1 cSt @ 40°C (104°F)
Marine Diesel Fuel: 1.3 - 4.4 cSt @ 40°C (104°F)

Physical and chemical properties
Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Diesel fuel: Closed cup: >40°C (>104°F)
Marine Diesel Fuel: Closed Cup: >60°C (>140°F)
Mining Diesel: Closed Cup: >52°C (>126°F)

225°C (437°F):Auto-ignition temperature

Flammable limits : Lower: 0.7%
Upper: 6%

9 .

Pour point Not available.:

The product is stable.

Reactive with oxidising agents and acids.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, NOx, SOx, H2S, smoke and irritating vapours when heated to
decomposition.

Stability and reactivity

Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Kerosine (petroleum), hydrodesulfurized LD50 Dermal Rabbit >2000 mg/kg -

LD50 Oral Rat >5000 mg/kg -

LC50 Inhalation
Vapour

Rat >5000 mg/m³ 4 hours

Fuels, diesel LD50 Dermal Mouse 24500 mg/kg -
LD50 Oral Rat 7500 mg/kg -

Fuel oil No. 2 LD50 Oral Rat 12000 mg/kg -

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Diesel engine exhaust particulate is probably carcinogenic to humans (IARC Group 2A).

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.
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Toxicological information11 .

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Kerosine (petroleum), hydrodesulfurized A3 - - - - -

Fuels, diesel A3 3 - - - -

Fuel oil No. 2 A3 3 - - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

The generation of waste should be avoided or minimised wherever possible. Empty
containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilt material and runoff and contact with soil, waterways, drains and sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

Not available. -DOT Classification

TDG Classification 3

Not available. -

UN1202 DIESEL FUEL III

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not available.

-

14 .

PG* : Packing group

Combustible liquid
Irritating material

HCS Classification

Regulatory information

WHMIS (Canada) Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

:

:

Canada

United States

15 .
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DIESEL FUEL Page Number: 7

Regulatory information15 .

International regulations

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : All components are listed or exempted.

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

Other information

References

Hazardous Material

Information System (U.S.A.)

2

2

0

0

2

2

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Health

Flammability

Physical hazards

COMBUSTIBLE LIQUID AND VAPOUR. CAUSES EYE AND SKIN IRRITATION.Label requirements :

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

7/6/2010.:

:

:

:

:

:

16 .

Indicates information that has changed from previously issued version.

6 July 2010

7/3/2009.

For Copy of (M)SDS : Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Personal protection H
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GASOLINE, UNLEADED

Regular, Unleaded Gasoline (US Grade), Mid-Grade, Plus, Super, WinterGas,
SummerGas, Supreme, SuperClean WinterGas, RegularClean, PlusClean, Premium,
marked or dyed gasoline, TQRUL, transitional quality regular unleaded, BOB, Blendstock
for Oxygenate Blending

W102E, SAP: 102 to 117

Unleaded gasoline is used in spark ignition engines including motor vehicles, inboard and
outboard boat engines, small engines such as chain saws and lawn mowers, and
recreational vehicles.

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

PETRO-CANADA
P.O. Box 2844
150 6th Avenue South-West
Calgary, Alberta
T2P 3E3

Material Safety Data Sheet

Product name

Synonym

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

GASOLINE, UNLEADED

:

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Inhalation of this product may cause respiratory tract irritation. Inhalation of this product
may cause respiratory tract irritation and Central Nervous System (CNS) Depression,
symptoms of which may include; weakness, dizziness, slurred speech, drowsiness,
unconsciousness and in cases of severe overexposure; coma and death.

Ingestion of this product may cause gastro-intestinal irritation. Aspiration of this product
may result in severe irritation or burns to the respiratory tract. Ingestion of this product
may cause Central Nervous System (CNS) Depression, symptoms of which may include;
weakness, dizziness, slurred speech, drowsiness, unconsciousness and in cases of
severe overexposure; coma and death.

Inhalation

Ingestion

Physical state Clear liquid.

WARNING!

FLAMMABLE LIQUID AND VAPOUR. CAUSES RESPIRATORY TRACT, EYE AND
SKIN IRRITATION. CANCER HAZARD - CONTAINS MATERIAL WHICH CAN CAUSE
CANCER. CONTAINS MATERIAL WHICH CAN CAUSE HERITABLE GENETIC
EFFECTS.

Flammable liquid. Irritating to eyes, respiratory system and skin. Keep away from heat,
sparks and flame. Avoid exposure - obtain special instructions before use. Do not
breathe vapour or mist. Avoid contact with eyes, skin and clothing. Contains material
which can cause cancer. Risk of cancer depends on duration and level of exposure.
Contains material which can cause heritable genetic effects. Use only with adequate
ventilation. Keep container tightly closed and sealed until ready for use. Wash
thoroughly after handling.

:

:

:

:

:

Odour : Gasoline

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

WHMIS (Canada) :

Class B-2: Flammable liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).
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GASOLINE, UNLEADED Page Number: 2

Hazards identification2 .

Irritating to eyes.

Irritating to skin.

Eyes

Skin

See toxicological information (section 11)

:

:

Medical conditions

aggravated by over-

exposure

Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
severe skin irritation. Repeated skin exposure can produce local skin destruction or
dermatitis.

:

Potential chronic health effects

Carcinogenicity : Contains material which can cause cancer. Risk of cancer depends on duration and
level of exposure.

Mutagenicity : Contains material which can cause heritable genetic effects.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Chronic effects : This product contains an ingredient or ingredients, which have been shown to cause
chronic toxic effects. Repeated or prolonged exposure to the substance can produce
blood disorders.

Fertility effects : No known significant effects or critical hazards.

Gasoline 86290-81-5 85-100

Ethanol 64-17-5 0.1-1

Benzene 71-43-2 0.5-1.5

Toluene 108-88-3 15-40*

öÓ±²¬®»¿´æ ³¿§ ª¿®§ º®±³ íóìðû
öÛ¼³±²¬±²æ ³¿§ ª¿®§ º®±³ ïóëû

Composition/information on ingredients

Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures

Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation. Wash contaminated clothing thoroughly with water
before removing it, or wear gloves.
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Use dry chemical, CO2, water spray (fog) or foam.

Extremely flammable in presence of open flames, sparks, shocks, and heat. Vapours are
heavier than air and may travel considerable distance to sources of ignition and flash
back. Rapid escape of vapour may generate static charge causing ignition. May
accumulate in confined spaces.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition. Containers may explode in heat of fire. Vapours may form explosive
mixtures with air.

Fire-fighting measures

Extinguishing media

Special remarks on fire

hazards

Special remarks on

explosion hazards

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

Flammable liquid (NFPA) .

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

5 .

Special exposure hazards :

Do not use water jet.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), polynuclear aromatic hydrocarbons,
phenols, aldehydes, ketones, smoke and irritating vapours as products of incomplete
combustion.

Flammability of the product :

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Avoid breathing vapour or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see section 8).

Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Use spark-proof tools and explosion-proof equipment. Dispose of via
a licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilt product. Note: see section 1 for emergency contact information
and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

Large spill :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble or absorb with an inert dry material and place in an appropriate waste
disposal container. Use spark-proof tools and explosion-proof equipment. Dispose of
via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Do not get in eyes or on skin or clothing. Do not ingest. Avoid breathing vapour or mist.
Use only with adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Do not enter storage areas and confined spaces unless adequately
ventilated. Keep in the original container or an approved alternative made from a
compatible material, kept tightly closed when not in use. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof electrical

Handling and storage
Handling :

7 .
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Handling and storage7 .

Store in accordance with local regulations. Store in a segregated and approved area.
Store in original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materials (see section 10) and food and drink. Eliminate
all ignition sources. Separate from oxidizing materials. Keep container tightly closed
and sealed until ready for use. Containers that have been opened must be carefully
resealed and kept upright to prevent leakage. Do not store in unlabelled containers.
Use appropriate containment to avoid environmental contamination. Ensure the storage
containers are grounded/bonded.

(ventilating, lighting and material handling) equipment. Use non-sparking tools. Take
precautionary measures against electrostatic discharges. To avoid fire or explosion,
dissipate static electricity during transfer by earthing and bonding containers and
equipment before transferring material. Empty containers retain product residue and can
be hazardous. Do not reuse container.

Storage :

Gasoline ACGIH TLV (United States).
TWA: 300 ppm 8 hour(s).
STEL: 500 ppm 15 minute(s).

Ethanol ACGIH TLV (United States).
STEL: 1000 ppm 15 minute(s).

Benzene ACGIH TLV (United States). Absorbed through skin.

TWA: 0.5 ppm 8 hour(s).
STEL: 2.5 ppm 15 minute(s).

Toluene ACGIH TLV (United States).
TWA: 20 ppm 8 hour(s).

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: A NIOSH-approved air-
purifying respirator with an organic vapour cartridge or canister may be permissible
under certain circumstances where airborne concentrations are expected to exceed
exposure limits. Protection provided by air-purifying respirators is limited. Use a
positive-pressure, air-supplied respirator if there is any potential for uncontrolled release,
exposure levels are unknown, or any other circumstances where air-purifying respirators
may not provide adequate protection.

Personal protection

Respiratory

Consult local authorities for acceptable exposure limits.

:

8 .

Engineering measures : Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapour or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits
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Exposure controls/personal protection8 .

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Eyes

Skin

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: polyvinyl alcohol (PVA), Viton. Consult your PPE provider for
breakthrough times and the specific glove that is best for you based on your use
patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

Hands :

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

25 to 220°C (77 to 428°F) (ASTM D86)

Clear liquid.

Not available.

Not available.

Not available.

0.685 to 0.8 kg/L @ 15°C (59°F)

3 to 4 [Air = 1] (NFPA)

<107 kPa (<802.5 mm Hg) @ 37.8°C (100°F)

Hydrocarbon components virtually insoluble in water. Soluble in alcohol, ether,
chloroform and benzene. Dissolves fats, oils and natural resins.

Not available.

Gasoline

Clear to slightly yellow or green, undyed liquid. May be dyed red for taxation purposes.

Boiling/condensation point

Melting/freezing point

Not available.

Not available.

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Closed cup: -50 to -38°C (-58 to -36.4°F) [Tagliabue.]

257°C (494.6°F) (NFPA):Auto-ignition temperature

Flammable limits : Lower: 1.3% (NFPA)
Upper: 7.6% (NFPA)

9 .

Pour point Not available.:

The product is stable.

Reactive with oxidising agents, acids and interhalogens.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, NOx, phenols, polycyclic aromatic hydrocarbons, aldehydes, ketones,
smoke and irritating vapours when heated to decomposition.

Stability and reactivity

Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .
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Toxicological information11 .

Acute toxicity

Gasoline LD50 Dermal Rabbit >5000 mg/kg -

LD50 Oral Rat 13600 mg/kg -

Ethanol LD50 Dermal Rabbit >15800 mg/kg -

LD50 Oral Mouse 3450 mg/kg -

LC50 Inhalation
Vapour

Rat 8850 mg/m³ 4 hours

Benzene LD50 Dermal Rabbit >8240 mg/kg -

LD50 Oral Rat 930 mg/kg -

LC50 Inhalation
Vapour

Rat 13228 ppm 4 hours

Toluene LD50 Dermal Rabbit 12125 mg/kg -

LD50 Oral Rat 636 mg/kg -

LC50 Inhalation
Vapour

Rat 7585 ppm 4 hours

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : There is a wealth of information about the teratogenic hazards of Toluene in the
literature; however, based upon professional judgement regarding the body of evidence,
WHMIS classification as a teratogen is not warranted.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Gasoline A3 2B - - - -

Ethanol A3 - - - - -

Benzene A1 1 A + Proven. +

Toluene A4 3 D - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

Date of issue : 4/9/2010. Internet: www.petro-canada.ca/msds Page: 6/8
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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The generation of waste should be avoided or minimised wherever possible. Empty
containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilt material and runoff and contact with soil, waterways, drains and sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

Not available. -DOT Classification

TDG Classification 3

Not available. -

UN1203 GASOLINE II

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not available.

-

14 .

PG* : Packing group

Flammable liquid
Irritating material
Carcinogen

HCS Classification

Regulatory information

WHMIS (Canada) Class B-2: Flammable liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : All components are listed or exempted.

Other information

Hazardous Material

Information System (U.S.A.)

2

3

0

*Health

Flammability

Physical hazards

FLAMMABLE LIQUID AND VAPOUR. CAUSES RESPIRATORY TRACT, EYE AND
SKIN IRRITATION. CANCER HAZARD - CONTAINS MATERIAL WHICH CAN CAUSE
CANCER. CONTAINS MATERIAL WHICH CAN CAUSE HERITABLE GENETIC
EFFECTS.

Label requirements :

:

16 .

Personal protection H

Date of issue : 4/9/2010. Internet: www.petro-canada.ca/msds Page: 7/8
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Other information16 .

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

References

0

3

2

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

4/21/2010.:

:

:

:

:

Indicates information that has changed from previously issued version.

9 April 2010

No previous validation.

For Copy of (M)SDS : Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Product Safety - RSResponsible name :

Date of issue : 4/9/2010. Internet: www.petro-canada.ca/msds Page: 8/8
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Ù±±¼ °»®­±²¿´ ¸§¹·»²» °®¿½¬·½»­ ­¸±«´¼ ¿´©¿§­ ¾» º±´´±©»¼ò

çò ÐØÇÍ×ÝßÔ ßÒÜ ÝØÛÓ×ÝßÔ ÐÎÑÐÛÎÌ×ÛÍ

Ì§°·½¿´ °¸§­·½¿´ °®±°»®¬·»­ ¿®» ¹·ª»² ¾»´±©ò Ý±²­«´¬ Ð®±¼«½¬ Ü¿¬¿ Í¸»»¬ º±® ­°»½·º·½ ¼»¬¿·´­ò

ßÐÐÛßÎßÒÝÛæ Ô·¯«·¼

ÝÑÔÑÎæ ß³¾»®

ÑÜÑÎæ Ó·´¼

ÑÜÑÎ ÌØÎÛÍØÑÔÜó°°³æ ÒÛ

°Øæ Òß

ÞÑ×Ô×ÒÙ ÐÑ×ÒÌ ÝøÚ÷æ â íïêøêðð÷

ÓÛÔÌ×ÒÙ ÐÑ×ÒÌ ÝøÚ÷æ Òß

ÚÔßÍØ ÐÑ×ÒÌ ÝøÚ÷æ îïðøìïð÷ øßÍÌÓ Üóçî÷

ÚÔßÓÓßÞ×Ô×ÌÇ ø­±´·¼­÷æ ÒÛ

ßËÌÑ ÚÔßÓÓßÞ×Ô×ÌÇ ÝøÚ÷æ Òß

ÛÈÐÔÑÍ×ÊÛ ÐÎÑÐÛÎÌ×ÛÍæ Òß

ÑÈ×Ü×Æ×ÒÙ ÐÎÑÐÛÎÌ×ÛÍæ Òß

ÊßÐÑÎ ÐÎÛÍÍËÎÛó³³Ø¹ îð Ýæ ä ðòï

ÊßÐÑÎ ÜÛÒÍ×ÌÇæ â îòð

ÛÊßÐÑÎßÌ×ÑÒ ÎßÌÛæ ÒÛ

ÎÛÔßÌ×ÊÛ ÜÛÒÍ×ÌÇô ïëñì Ýæ ðòèéì

ÍÑÔËÞ×Ô×ÌÇ ×Ò ÉßÌÛÎæ Ò»¹´·¹·¾´»

ÐßÎÌ×Ì×ÑÒ ÝÑÛÚÚ×Ý×ÛÒÌæ â íòë

Ê×ÍÝÑÍ×ÌÇ ßÌ ìð Ýô ½Í¬æ íîòð

Ê×ÍÝÑÍ×ÌÇ ßÌ ïðð Ýô ½Í¬æ êòï

ÐÑËÎ ÐÑ×ÒÌ ÝøÚ÷æ óìëøóìç÷

ÚÎÛÛÆ×ÒÙ ÐÑ×ÒÌ ÝøÚ÷æ ÒÛ

ÊÑÔßÌ×ÔÛ ÑÎÙßÒ×Ý ÝÑÓÐÑËÒÜæ ÒÛ

ÜÓÍÑ ÛÈÌÎßÝÌô ×Ðóíìê øÉÌòû÷æ äíô º±® ³·²»®¿´ ±·´ ±²´§

ÒßãÒÑÌ ßÐÐÔ×ÝßÞÔÛ ÒÛãÒÑÌ ÛÍÌßÞÔ×ÍØÛÜ ÜãÜÛÝÑÓÐÑÍÛÍ

ÚÑÎ ÚËÎÌØÛÎ ÌÛÝØÒ×ÝßÔ ×ÒÚÑÎÓßÌ×ÑÒô ÝÑÒÌßÝÌ ÇÑËÎ ÓßÎÕÛÌ×ÒÙ ÎÛÐÎÛÍÛÒÌßÌ×ÊÛ

ïðò ÍÌßÞ×Ô×ÌÇ ßÒÜ ÎÛßÝÌ×Ê×ÌÇ

ÍÌßÞ×Ô×ÌÇ øÌØÛÎÓßÔô Ô×ÙØÌô ÛÌÝò÷æ Í¬¿¾´»ò

ÝÑÒÜ×Ì×ÑÒÍ ÌÑ ßÊÑ×Üæ Û¨¬®»³» ¸»¿¬ ¿²¼ ¸·¹¸ »²»®¹§ ­±«®½»­ ±º ·¹²·¬·±²ò
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ØßÆßÎÜÑËÍ ÜÛÝÑÓÐÑÍ×Ì×ÑÒ ÐÎÑÜËÝÌÍæ Ð®±¼«½¬ ¼±»­ ²±¬ ¼»½±³°±­» ¿¬
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ØßÆßÎÜÑËÍ ÐÑÔÇÓÛÎ×ÆßÌ×ÑÒæ É·´´ ²±¬ ±½½«®ò

ïïò ÌÑÈ×ÝÑÔÑÙ×ÝßÔ ÜßÌß

�óßÝËÌÛ ÌÑÈ×ÝÑÔÑÙÇ�ó

ÑÎßÔ ÌÑÈ×Ý×ÌÇ øÎßÌÍ÷æ Ð®¿½¬·½¿´´§ ²±²ó¬±¨·½ øÔÜëðæ ¹®»¿¬»® ¬¸¿² îððð
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½±³°±²»²¬­ò
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°®±¼«½¬­ ¿²¼ñ±® ¬¸» ½±³°±²»²¬­ò

ÍÕ×Ò ×ÎÎ×ÌßÌ×ÑÒ øÎßÞÞ×ÌÍ÷æ Ð®¿½¬·½¿´´§ ²±²ó·®®·¬¿¬·²¹ò øÐ®·³¿®§

×®®·¬¿¬·±² ×²¼»¨æ ¹®»¿¬»® ¬¸¿² ðòë ¾«¬ ´»­­ ¬¸¿² í÷ò �óÞ¿­»¼

±² ¬»­¬·²¹ ±º ­·³·´¿® °®±¼«½¬­ ¿²¼ñ±® ¬¸» ½±³°±²»²¬­ò
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�óÍËÞÝØÎÑÒ×Ý ÌÑÈ×ÝÑÔÑÙÇ øÍËÓÓßÎÇ÷�ó
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�óÎÛÐÎÑÜËÝÌ×ÊÛ ÌÑÈ×ÝÑÔÑÙÇ øÍËÓÓßÎÇ÷�ó
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¿²¼ñ±® ³¿¬»®·¿´­ ±º ­·³·´¿® ½±³°±­·¬·±²ò

�óÝØÎÑÒ×Ý ÌÑÈ×ÝÑÔÑÙÇ øÍËÓÓßÎÇ÷�ó
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�óÍÛÒÍ×Ì×ÆßÌ×ÑÒ øÍËÓÓßÎÇ÷�ó
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ïîò ÛÝÑÔÑÙ×ÝßÔ ×ÒÚÑÎÓßÌ×ÑÒ

ÛÒÊ×ÎÑÒÓÛÒÌßÔ ÚßÌÛ ßÒÜ ÛÚÚÛÝÌÍæ

×² ¬¸» ¿¾­»²½» ±º ­°»½·º·½ »²ª·®±²³»²¬¿´ ¼¿¬¿ º±® ¬¸·­ °®±¼«½¬ô ¬¸·­ ¿­­»­­³»²¬ ·­ ¾¿­»¼ ±² ·²º±®³¿¬·±² º±® ®»°®»­»²¬¿¬·ª» °®±¼«½¬­ò

ÛÝÑÌÑÈ×Ý×ÌÇæ ßª¿·´¿¾´» »½¬±¨·½·¬§ ¼¿¬¿ øÔÔëð âïððð ³¹ñÔ÷ ·²¼·½¿¬»­ ¬¸¿¬ ¿¼ª»®­» »ºº»½¬­ ¬± ¿¯«¿¬·½ ±®¹¿²·­³­ ¿®» ²±¬ »¨°»½¬»¼ º®±³ ¬¸·­ °®±¼«½¬ò

ÓÑÞ×Ô×ÌÇæ É¸»² ®»´»¿­»¼ ·²¬± ¬¸» »²ª·®±²³»²¬ô ¿¼­±®°¬·±² ¬± ­»¼·³»²¬ ¿²¼ ­±·´ ©·´´ ¾» ¬¸» °®»¼±³·²¿²¬ ¾»¸¿ª·±®ò
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³·²·³¿´ò

ïíò Ü×ÍÐÑÍßÔ ÝÑÒÍ×ÜÛÎßÌ×ÑÒÍ
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ïìò ÌÎßÒÍÐÑÎÌ ×ÒÚÑÎÓßÌ×ÑÒ

ËÍß ÜÑÌæ ÒÑÌ ÎÛÙËÔßÌÛÜ ÞÇ ËÍß ÜÑÌò

Î×ÜñßÜÎæ ÒÑÌ ÎÛÙËÔßÌÛÜ ÞÇ Î×ÜñßÜÎò

×ÓÑæ ÒÑÌ ÎÛÙËÔßÌÛÜ ÞÇ ×ÓÑò

×ßÌßæ ÒÑÌ ÎÛÙËÔßÌÛÜ ÞÇ ×ßÌßò

ÍÌßÌ×Ý ßÝÝËÓËÔßÌÑÎ øëð °·½±­·»³»²­ ±® ´»­­÷æ ÇÛÍ

ïëò ÎÛÙËÔßÌÑÎÇ ×ÒÚÑÎÓßÌ×ÑÒ
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îç ÝÚÎ ïçïðòïîððò

ÛË Ô¿¾»´·²¹æ Ð®±¼«½¬ ·­ ²±¬ ¼¿²¹»®±«­ ¿­ ¼»º·²»¼ ¾§ ¬¸» Û«®±°»¿² Ë²·±²
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Ù±ª»®²³»²¬¿´ ×²ª»²¬±®§ Í¬¿¬«­æ ß´´ ½±³°±²»²¬­ ½±³°´§ ©·¬¸ ÌÍÝßô

Û×ÒÛÝÍñÛÔ×ÒÝÍô ß×ÝÍô ÜÍÔô ¿²¼ ÕÛÝ×ò
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�ó ÎÛÙËÔßÌÑÎÇ Ô×ÍÌÍ ÍÛßÎÝØÛÜ �ó

ïãßÝÙ×Ø ßÔÔ êã×ßÎÝ ï ïïãÌÍÝß ì ïêãÝß Ðêë ÝßÎÝ îïãÔß ÎÌÕ

îãßÝÙ×Ø ßï éã×ßÎÝ îß ïîãÌÍÝß ë¿î ïéãÝß Ðêë ÎÛÐÎÑ îîãÓ× îçí

íãßÝÙ×Ø ßî èã×ßÎÝ îÞ ïíãÌÍÝß ë» ïèãÝß ÎÌÕ îíãÓÒ ÎÌÕ

ìãÒÌÐ ÝßÎÝ çãÑÍØß ÝßÎÝ ïìãÌÍÝß ê ïçãÚÔ ÎÌÕ îìãÒÖ ÎÌÕ

ëãÒÌÐ ÍËÍ ïðãÑÍØß Æ ïëãÌÍÝß ïî¾ îðã×Ô ÎÌÕ îëãÐß ÎÌÕ

îêãÎ× ÎÌÕ

ö ÛÐß ®»½»²¬´§ ¿¼¼»¼ ²»© ½¸»³·½¿´ ­«¾­¬¿²½»­ ¬± ·¬­ ÌÍÝß Í»½¬·±² ì ¬»­¬ ®«´»­ò Ð´»¿­» ½±²¬¿½¬ ¬¸» ­«°°´·»® ¬± ½±²º·®³ ©¸»¬¸»® ¬¸» ·²¹®»¼·»²¬­ ·² ¬¸·­ °®±¼«½¬

½«®®»²¬´§ ¿°°»¿® ±² ¿ ÌÍÝß ì ±® ÌÍÝß ïî¾ ´·­¬ò

Ý±¼» µ»§æÝßÎÝãÝ¿®½·²±¹»²å ÍËÍãÍ«­°»½¬»¼ Ý¿®½·²±¹»²å ÎÛÐÎÑãÎ»°®±¼«½¬·ª»

ïêò ÑÌØÛÎ ×ÒÚÑÎÓßÌ×ÑÒ

ËÍÛæ ØÇÜÎßËÔ×Ý Ñ×Ô

ÒÑÌÛæ ÐÎÑÜËÝÌÍ ÑÚ ÛÈÈÑÒ ÓÑÞ×Ô ÝÑÎÐÑÎßÌ×ÑÒ ßÒÜ ×ÌÍ ßÚÚ×Ô×ßÌÛÜ ÝÑÓÐßÒ×ÛÍ

ßÎÛ ÒÑÌ ÚÑÎÓËÔßÌÛÜ ÌÑ ÝÑÒÌß×Ò ÐÝÞÍò

Ø»¿´¬¸ ­¬«¼·»­ ¸¿ª» ­¸±©² ¬¸¿¬ ³¿²§ ¸§¼®±½¿®¾±²­ °±­» °±¬»²¬·¿´ ¸«³¿² ¸»¿´¬¸ ®·­µ­ ©¸·½¸ ³¿§ ª¿®§ º®±³ °»®­±² ¬± °»®­±²ò ×²º±®³¿¬·±² °®±ª·¼»¼ ±² ¬¸·­

ÓÍÜÍ ®»º´»½¬­ ·²¬»²¼»¼ «­»ò Ì¸·­ °®±¼«½¬ ­¸±«´¼ ²±¬ ¾» «­»¼ º±® ±¬¸»® ¿°°´·½¿¬·±²­ò ×² ¿²§ ½¿­»ô ¬¸» º±´´±©·²¹ ¿¼ª·½» ­¸±«´¼ ¾» ½±²­·¼»®»¼æ

×ÒÜËÍÌÎ×ßÔ ÔßÞÛÔ

Ë²¼»® ²±®³¿´ ½±²¼·¬·±²­ ±º ·²¬»²¼»¼ «­»ô ¬¸·­ °®±¼«½¬ ¼±»­ ²±¬ °±­» ¿ ®·­µ ¬± ¸»¿´¬¸ò Û¨½»­­·ª» »¨°±­«®» ³¿§ ®»­«´¬ ·² »§»ô ­µ·² ±® ®»­°·®¿¬±®§ ·®®·¬¿¬·±²ò ß´©¿§­

±¾­»®ª» ¹±±¼ ¸§¹·»²» ³»¿­«®»­ò Ú·®­¬ ß·¼æ É¿­¸ ­µ·² ©·¬¸ ­±¿° ¿²¼ ©¿¬»®ò Ú´«­¸ »§»­ ©·¬¸ ©¿¬»®ò ×º ±ª»®½±³» ¾§ º«³»­ ±® ª¿°±®ô ®»³±ª» ¬± º®»­¸ ¿·®ò ×º ·²¹»­¬»¼

¼± ²±¬ ·²¼«½» ª±³·¬·²¹ò ×º ­§³°¬±³­ °»®­·­¬ ­»»µ ³»¼·½¿´ ¿­­·­¬¿²½»ò Î»¿¼ ¿²¼ «²¼»®­¬¿²¼ ¬¸» ÓÍÜÍ ¾»º±®» «­·²¹ ¬¸·­ °®±¼«½¬ò

Ú±® ×²¬»®²¿´ Ë­» Ñ²´§æ ÓØÝæ ïö ïö ïö ïö ïöô ÓÐÐÛÝæ ßô ÌÎÒæ êðîêçèóððô ÝÓÝÍçéæ çéðéðëô ÎÛÏæ ËÍ ó ÓßÎÕÛÌ×ÒÙô ÍßÚÛ ËÍÛæ Ô ÛØÍ ß°°®±ª¿´ Ü¿¬»æ

îëßÐÎîððí

×²º±®³¿¬·±² ¹·ª»² ¸»®»·² ·­ ±ºº»®»¼ ·² ¹±±¼ º¿·¬¸ ¿­ ¿½½«®¿¬»ô ¾«¬ ©·¬¸±«¬ ¹«¿®¿²¬»»ò Ý±²¼·¬·±²­ ±º «­» ¿²¼ ­«·¬¿¾·´·¬§ ±º ¬¸» °®±¼«½¬ º±® °¿®¬·½«´¿® «­»­ ¿®» ¾»§±²¼

±«® ½±²¬®±´å ¿´´ ®·­µ­ ±º «­» ±º ¬¸» °®±¼«½¬ ¿®» ¬¸»®»º±®» ¿­­«³»¼ ¾§ ¬¸» «­»® ¿²¼ ÉÛ ÛÈÐÎÛÍÍÔÇ Ü×ÍÝÔß×Ó ßÔÔ ÉßÎÎßÒÌ×ÛÍ ÑÚ ÛÊÛÎÇ Õ×ÒÜ ßÒÜ

ÒßÌËÎÛô ×ÒÝÔËÜ×ÒÙ ÉßÎÎßÒÌ×ÛÍ ÑÚ ÓÛÎÝØßÒÌßÞ×Ô×ÌÇ ßÒÜ Ú×ÌÒÛÍÍ ÚÑÎ ß ÐßÎÌ×ÝËÔßÎ ÐËÎÐÑÍÛ ×Ò ÎÛÍÐÛÝÌ ÌÑ ÌØÛ ËÍÛ ÑÎ ÍË×ÌßÞ×Ô×ÌÇ

ÑÚ ÌØÛ ÐÎÑÜËÝÌò Ò±¬¸·²¹ ·­ ·²¬»²¼»¼ ¿­ ¿ ®»½±³³»²¼¿¬·±² º±® «­»­ ©¸·½¸ ·²º®·²¹» ª¿´·¼ °¿¬»²¬­ ±® ¿­ »¨¬»²¼·²¹ ´·½»²­» «²¼»® ª¿´·¼ °¿¬»²¬­ò ß°°®±°®·¿¬»

©¿®²·²¹­ ¿²¼ ­¿º» ¸¿²¼´·²¹ °®±½»¼«®»­ ­¸±«´¼ ¾» °®±ª·¼»¼ ¬± ¸¿²¼´»®­ ¿²¼ «­»®­ò ß´¬»®¿¬·±² ±º ¬¸·­ ¼±½«³»²¬ ·­ ­¬®·½¬´§ °®±¸·¾·¬»¼ò Û¨½»°¬ ¬± ¬¸» »¨¬»²¬ ®»¯«·®»¼

¾§ ´¿©ô ®»°«¾´·½¿¬·±² ±® ®»¬®¿²­³·­­·±² ±º ¬¸·­ ¼±½«³»²¬ô ·² ©¸±´» ±® ·² °¿®¬ô ·­ ²±¬ °»®³·¬¬»¼ò Û¨¨±² Ó±¾·´ Ý±®°±®¿¬·±² ¿²¼ ·¬­ ¿ºº·´·¿¬»¼ ½±³°¿²·»­ ¿­­«³» ²±

®»­°±²­·¾·´·¬§ º±® ¿½½«®¿½§ ±º ·²º±®³¿¬·±² «²´»­­ ¬¸» ¼±½«³»²¬ ·­ ¬¸» ³±­¬ ½«®®»²¬ ¿ª¿·´¿¾´» º®±³ ¿² ±ºº·½·¿´ Û¨¨±²Ó±¾·´ ¼·­¬®·¾«¬·±² ­§­¬»³ò Û¨¨±² Ó±¾·´

Ý±®°±®¿¬·±² ¿²¼ ·¬­ ¿ºº·´·¿¬»¼ ½±³°¿²·»­ ²»·¬¸»® ®»°®»­»²¬ ²±® ©¿®®¿²¬ ¬¸¿¬ ¬¸» º±®³¿¬ô ½±²¬»²¬ ±® °®±¼«½¬ º±®³«´¿­ ½±²¬¿·²»¼ ·² ¬¸·­ ¼±½«³»²¬ ½±³°´§ ©·¬¸ ¬¸»

´¿©­ ±º ¿²§ ±¬¸»® ½±«²¬®§ »¨½»°¬ ¬¸» Ë²·¬»¼ Í¬¿¬»­ ±º ß³»®·½¿ò

Ð®»°¿®»¼ ¾§æ Û¨¨±²Ó±¾·´ Ñ·´ Ý±®°±®¿¬·±²

Û²ª·®±²³»²¬¿´ Ø»¿´¬¸ ¿²¼ Í¿º»¬§ Ü»°¿®¬³»²¬ô Ý´·²¬±²ô ËÍß

Ý±°§®·¹¸¬ îððï Û¨¨±² Ó±¾·´ Ý±®°±®¿¬·±²ò ß´´ Î·¹¸¬­ Î»­»®ª»¼ò



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

ï

ïïñïïñîððç

Ûºº»½¬·ª» Ü¿¬» ±º ×­­«»æ ÖßÒËßÎÇ ë¬¸ îððç

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ïò ×¼»²¬·º·½¿¬·±² ±º ¬¸» ­«¾­¬¿²½»ñ°®»°¿®¿¬·±² ¿²¼ ½±³°¿²§ «²¼»®¬¿µ·²¹

Ó¿¬»®·¿´ Ò¿³» æ ÍßÛ ëð
Ë­»­ æ Û²¹·²» Ñ·´
Ð®±¼«½¬ Ý±¼» æ ÍßÛëð

Ó¿²«º¿½¬«®»®ñÍ«°°´·»® æ ß¦¬»½ Ñ·´­ Ô¬¼
îçóíí ×²¬¿µ» Î¼
Þ±´­±ª»®
Ý¸»­¬»®º·»´¼
Íìì êÞÞ
Ë²·¬»¼ Õ·²¹¼±³

Ì»´»°¸±²» æ õ ììøð÷ïîìê èîíððé
Ú¿¨ æ õ ììøð÷ ïîìê èîíðïì
Û³¿·´ æ »²¯à¿¦¬»½±·´­ò½±ò«µ
Û³»®¹»²½§ Ì»´»°¸±²» Ò«³¾»® æ õììøð÷ïîìê èîíððé

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
îò Ø¿¦¿®¼ ×¼»²¬·º·½¿¬·±²

ÛÝ Ý´¿­­·º·½¿¬·±² æ Ò±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® ÛÝ ½®·¬»®·¿

Ø»¿´¬¸ Ø¿¦¿®¼­ æ Ò±¬ »¨°»½¬»¼ ¬± ¾» ¿ ¸»¿´¬¸ ¸¿¦¿®¼ ©¸»² «­»¼ «²¼»®
²±®³¿´ ½±²¼·¬·±²­ò Ð®±´±²¹»¼ ±® ®»°»¿¬»¼ ­µ·²
½±²¬¿½¬ ©·¬¸±«¬ °®±°»® ½´»¿²·²¹ ½¿² ½´±¹ ¬¸» °±®»­
±º ¬¸» ­µ·² ®»­«´¬·²¹ ·² ¼·­±®¼»®­ ­«½¸ ¿­ ±·´ ¿½²»ñ
º±´´·½«´·¬·­ò Ë­»¼ ±·´ ³¿§ ½±²¬¿·² ¸¿®³º«´ ·³°«®·¬·»­ò

Í·¹²­ ú Í§³°¬±³­ æ Ñ·´ ¿½²»ñº±´´·½«´·¬·­ ­·¹²­ ¿²¼ ­§³°¬±³­ ³¿§ ·²½´«¼»
º±®³¿¬·±² ±º ¾´¿½µ °«­¬«´»­ ¿²¼ ­°±¬­ ±² ¬¸» µ·² ±º
»¨°±­»¼ ¿®»¿­ò
×²¹»­¬·±² ³¿§ ®»­«´¬ ·² ²¿«­»¿ô ª±³·¬·²¹ ¿²¼ñ±®
¼·¿®®¸±»¿ò

Í¿º»¬§ Ø¿¦¿®¼­ æ Ò±¬ ½´¿­­·º·»¼ ¿­ º´¿³³¿¾´» ¾«¬ ©·´´ ¾«®²ò

Û²ª·®±²³»²¬¿´ Ø¿¦¿®¼­ æ Ò±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ º±® ¬¸» »²ª·®±²³»²¬ò
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
íò Ý±³°±­·¬·±²ñ×²º±®³¿¬·±² ±² ×²¹®»¼·»²¬­ò

Ð®»°¿®¿¬·±² Ü»­½®·°¬·±² æ Ø·¹¸´§ ®»º·²»¼ ³·²»®¿´ ±·´­ ú ¿¼¼·¬·ª»­ò
Ø¿¦¿®¼±«­ Ý±³°±²»²¬­

Ý¸»³·½¿´ ×¼»²¬·¬§ ÝßÍ Û×ÒÛÝÍ Í§³¾±´ø­÷ Îó°¸®¿­»ø­÷ Ý±²½ò

ß¼¼·¬·±²¿´ ×²º±®³¿¬·±²æ ¬¸» ¸·¹¸´§ ®»º·²»¼ ³·²»®¿´ ±·´ ½±²¬¿·²­ äíû ø©ñ©÷ ÜÓÍÑó
»¨¬®¿½¬ô ¿½½±®¼·²¹ ¬± ×Ðíìêò Î»º»® ¬± ½¸¿°¬»® ïê º±® º«´´ ¬»¨¬
±º ÛÝ Îó°¸®¿­»­ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

î

ïïñïïñîððç

ìò Ú·®­¬ ß·¼ Ó»¿­«®»­

Ù»²»®¿´ ×²º±®³¿¬·±² æ Ò±¬ »¨°»½¬»¼ ¬± ¾» ¿ ¸»¿´¬¸ ¸¿¦¿®¼ ©¸»² «­»¼ «²¼»® ²±®³¿´
½±²¼·¬·±²­ò

×²¸¿´¿¬·±² æ Ò± ¬®»¿¬³»²¬ ²»½»­­¿®§ «²¼»® ²±®³¿´ ½±²¼·¬·±²­ ±º «­»ò ×º
­§³°¬±³­ °»®­·­¬ô ±¾¬¿·² ³»¼·½¿´ ¿¼ª·½»ò

Íµ·² ½±²¬¿½¬ æ Î»³±ª» ½±²¬¿³·²¿¬»¼ ½´±¬¸·²¹ò Ú´«­¸ »¨°±­»¼ ¿®»¿ ©·¬¸
©¿¬»® ¿²¼ º±´´±© ¾§ ©¿­¸·²¹ ©·¬¸ ­±¿° ·º ¿ª¿·´¿¾´»ò ×º
°»®­·­¬»²¬ ·®®·¬¿¬·±² ±½½«®­ô ±¾¬¿·² ³»¼·½¿´ ¿¼ª·½»ò

Û§» Ý±²¬¿½¬ æ Ú´«­¸ »§»­ ©·¬¸ ½±°·±«­ ¯«¿²¬·¬·»­ ±º ©¿¬»®ò ×º °»®­·­¬»²¬
×®®·¬¿¬·±² ±½½«®­ô ±¾¬¿·² ³»¼·½¿´ ¿¬¬»²¬·±²ò

×²¹»­¬·±² æ ×² ¹»²»®¿´ ²± ¬®»¿¬³»²¬ ·­ ²»½»­­¿®§ «²´»­­ ´¿®¹» ¯«¿²¬·¬·»­ ¿®»
Í©¿´´±©»¼ô ¸±©»ª»®ô ¹»¬ ³»¼·½¿´ ¿¼ª·½»ò

ß¼ª·½» ¬± Ð¸§­·½·¿² æ ¬®»¿¬ ­§³°¬±³¿¬·½¿´´§ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
ëò Ú·®» Ú·¹¸¬·²¹ Ó»¿­«®»­

Ý´»¿® º·®» ¿®»¿ ±º ¿´´ ²±²ó»³»®¹»²½§ °»®­±²²»´ò

Í°»½·º·½ Ø¿¦¿®¼­ æ Ø¿¦¿®¼±«­ ½±³¾«­¬·±² °®±¼«½¬­ ³¿§ ·²½´«¼»æ ß ½±³°´»¨
³·¨¬«®» ±º ¿·®¾±®²» ­±´·¼ ¿²¼ ´·¯«·¼ °¿®¬·½«´¿¬»­ ¿²¼ ¹¿­»­
ø­³±µ»÷ò Ý¿®¾±² ³±²±¨·¼»ò Ë²·¼»²¬·º·»¼ ±®¹¿²·½ ¿²¼
×²±®¹¿²·½ ½±³°±«²¼­ò

Í«·¬¿¾´» Û¨¬·²¹«·­¸·²¹ Ó»¼·¿æ Ú±¿³ô ©¿¬»® ­°®¿§ ±® º±¹ò Ü®§ ½¸»³·½¿´ °±©¼»®ô ½¿®¾±²
¼·±¨·¼»ô ­¿²¼ ±® »¿®¬¸ ³¿§ ¾» «­»¼ º±® ­³¿´´ º·®»­ ±²´§ò

Ë²­«·¬¿¾´» Û¨¬·²¹«·­¸·²¹ Ó»¼·¿æ Ü± ²±¬ «­» ©¿¬»® ·² ¿ ¶»¬ò

Ð®±¬»½¬·ª» Û¯«·°³»²¬ º±® Ú·®»óº·¹¸¬»®­æ Ð®±°»® °®±¬»½¬·ª» »¯«·°³»²¬ ·²½´«¼·²¹ ¾®»¿¬¸·²¹
¿°°¿®¿¬«­ ³«­¬ ¾» ©±®² ©¸»² ¿°°®±¿½¸·²¹ ¿ º·®»
·² ¿ ½±²º·²»¼ ­°¿½»ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
êò ß½½·¼»²¬¿´ Î»´»¿­» Ó»¿­«®»­
ßª±·¼ ½±²¬¿½¬ ©·¬¸ ­°·´´»¼ ±® ®»´»¿­»¼ ³¿¬»®·¿´ò Ú±® ¹«·¼¿²½» ±² ­»´»½¬·±² ±º °»®­±²¿´
°®±¬»½¬·ª» »¯«·°³»²¬ ­»» Ý¸¿°¬»® è ±º ¬¸·­ Ó¿¬»®·¿´ ­¿º»¬§ Ü¿¬¿ Í¸»»¬ò Í»» Ý¸¿°¬»® ïí º±®
·²º±®³¿¬·±² ±² ¼·­°±­¿´ò Ñ¾­»®ª» ¿´´ ®»´»ª¿²¬ ´±½¿´ ¿²¼ ·²¬»®²¿¬·±²¿´ ®»¹«´¿¬·±²­ò

Ð®±¬»½¬·ª» ³»¿­«®»­ æ ßª±·¼ ½±²¬¿½¬ ©·¬¸ ­µ·² ¿²¼ »§»­ò Ë­» ¿°°®±°®·¿¬» ½±²¬¿·²³»²¬
¬± ¿ª±·¼ »²ª·®±²³»²¬¿´ ½±²¬¿³·²¿¬·±²ò Ð®»ª»²¬ º®±³ ­°®»¿¼·²¹
±® »²¬»®·²¹ ¼®¿·²­ô ¼·¬½¸»­ ±® ®·ª»®­ ¾§ «­·²¹ ­¿²¼ô »¿®¬¸ ±®

±¬¸»® ¿°°®±°®·¿¬» ¾¿®®·»®­ò
Ý´»¿² «° Ó»¬¸±¼­ æ Í´·°°»®§ ©¸»² ­°·´¬ò ßª±·¼ ¿½½·¼»²¬­ô ½´»¿² «° ·³³»¼·¿¬»´§ò

Ð®»ª»²¬ º®±³ ­°®»¿¼·²¹ ¾§ ³¿µ·²¹ ¿ ¾¿®®·»® ©·¬¸ ­¿²¼ô »¿®¬¸ ±®
±¬¸»® ½±²¬¿·²³»²¬ ³¿¬»®·¿´ò Î»½´¿·³ ´·¯«·¼ ¼·®»½¬´§ ±® ·² ¿²
¿¾­±®¾»²¬ò Í±¿µ «° ®»­·¼«» ©·¬¸ ¿² ¿¾­±®¾»²¬ ­«½¸ ¿­ ¿ ½´¿§ô
­¿²¼ ±® ±¬¸»® ­«·¬¿¾´» ³¿¬»®·¿´ ¿²¼ ¼·­°±­» ±º °®±°»®´§ò

ß¼¼·¬·±²¿´ ß¼ª·½» æ Ô±½¿´ ¿«¬¸±®·¬·»­ ­¸±«´¼ ¾» ¿¼ª·­»¼ ·º ­·¹²·º·½¿²¬ ­°·´´¿¹»­
Ý¿²²±¬ ¾» ½±²¬¿·²»¼ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

í

ïïñïïñîððç

éò Ø¿²¼´·²¹ ¿²¼ Í¬±®¿¹»æ

Ù»²»®¿´ Ð®»½¿«¬·±²­ æ Ë­» ´±½¿´ »¨¸¿«­¬ ª»²¬·´¿¬·±² ·º ¬¸»®» ·­ ¿ ®·­µ ±º ·²¸¿´¿¬·±²
±º ª¿°±«®­ô ³·­¬­ ±® ¿»®±­±´­ò Ð®±°»®´§ ¼·­°±­» ±º ¿²§
½±²¬¿³·²¿¬»¼ ®¿¹­ ±® ½´»¿²·²¹ ³¿¬»®·¿´­ ·² ±®¼»® ¬± °®»ª»²¬
º·®»­ò Ë­» ¬¸» ·²º±®³¿¬·±² ·² ¬¸·­ ¼¿¬¿ ­¸»»¬ ¿­ ·²°«¬ ¬± ¿ ®·­µ
¿­­»­­³»²¬ ±º ´±½¿´ ½·®½«³­¬¿²½»­ ¬± ¸»´° ¼»¬»®³·²» ¿°°®±°®·¿¬»
½±²¬®±´­ º±® ­¿º» ¸¿²¼´·²¹ô ­¬±®¿¹» ¿²¼ ¼·­°±­¿´ ±º ¬¸·­ ³¿¬»®·¿´ò

Ø¿²¼´·²¹ æ ßª±·¼ °®±´±²¹»¼ ±® ®»°»¿¬»¼ ½±²¬¿½¬ ©·¬¸ ­µ·²ò ßª±·¼ ·²¸¿´·²¹
ª¿°±«® ¿²¼ñ±® ³·­¬­ò É¸»² ¸¿²¼´·²¹ °®±¼«½¬ ·² ¼®«³­ô ­¿º»¬§
º±±¬©»¿® ­¸±«´¼ ¾» ©±®² ¿²¼ °®±°»® ¸¿²¼´·²¹ »¯«·°³»²¬ «­»¼ò

Í¬±®¿¹» æ Õ»»° ½±²¬¿·²»® ¬·¹¸¬´§ ½´±­»¼ ¿²¼ ·² ¿ ½±±´ô ©»´´ ª»²¬·´¿¬»¼
°´¿½»ò Ë­» °®±°»®´§ ´¿¾»´´»¼ ¿²¼ ½´±­¿¾´» ½±²¬¿·²»®­ò

Í¬±®¿¹» Ì»³°»®¿¬«®»æ ðóëð±Ý ñ íîóïîî±Ú
Ì¸» ­¬±®¿¹» ±º ¬¸·­ °®±¼«½¬ ³¿§ ¾» ­«¾¶»½¬ ¬± ¬¸» Ý±²¬®±´ ±º
Ð±´´«¬·±² øÑ·´ Í¬±®¿¹»÷ øÛ²¹´¿²¼÷ Î»¹«´¿¬·±²­ò Ú«®¬¸»®
¹«·¼¿²½» ³¿§¾» ±¾¬¿·²»¼ º®±³ ¬¸» ´±½¿´ »²ª·®±²³»²¬¿´
¿¹»²½§ ±ºº·½»ò

Î»½±³³»²¼»¼ Ó¿¬»®·¿´­ æ Ú±® ½±²¬¿·²»®­ ±® ½±²¬¿·²»® ´·²·²¹­ô «­» ³·´¼ ­¬»»´ ±® ¸·¹¸
Ü»²­·¬§ °±´§»¬¸§´»²»ò

Ë²­«·¬¿¾´» Ó¿¬»®·¿´­ æ ÐÊÝò
ß¼¼·¬·±²¿´ ×²º±®³¿¬·±² æ Ð±´§»¬¸§´»²» ½±²¬¿·²»®­ ­¸±«´¼ ²±¬ ¾» »¨°±­»¼ ¬± ¸·¹¸

¬»³°»®¿¬«®»­ ¾»½¿«­» ±º °±­­·¾´» ®·­µ ±º ¼·­¬±®¬·±²ò
Û¨°±­«®» ¬± ¬¸·­ °®±¼«½¬ ­¸±«´¼ ¾» ®»¼«½»¼ ¿­ ´±© ¿­
®»¿­±²¿¾´§ °®¿½¬·½¿¾´»ò Î»º»®»²½» ­¸±«´¼ ¾» ³¿¼» ¬±

                                                   Ì¸» Ø»¿´¬¸ ú Í¿º»¬§ Û¨»½«¬·ª»�­ °«¾´·½¿¬·±² �ÝÑÍØØ 
                                                    Û­­»²¬·¿´­�                   

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
èò Û¨°±­«®» Ý±²¬®±´ ñ Ð»®­±²¿´ Ð®±¬»½¬·±²æ

Ñ½½«°¿¬·±²¿´ Û¨°±­«®» Ô·³·¬­

Û¨°±­«®» Ý±²¬®±´­ æ Ì¸» ´»ª»´ ±º °®±¬»½¬·±² ¿²¼ ¬§°»­ ±º ½±²¬®±´­ ²»½»­­¿®§ ©·´´
ª¿®§ ¼»°»²¼·²¹ «°±² °±¬»²¬·¿´ »¨°±­«®» ½±²¼·¬·±²­ò Í»´»½¬
½±²¬®±´­ ¾¿­»¼ ±² ¿ ®·­µ ¿­­»­­³»²¬ ±º ´±½¿´ ½·®½«³­¬¿²½»­ò
ß°°®±°®·¿¬» ³»¿­«®»­ ·²½´«¼»æ ß¼»¯«¿¬» ª»²¬·´¿¬·±² ¬±
½±²¬®±´ ¿·®¾±®²» ½±²½»²¬®¿¬·±²­ò É¸»®» ³¿¬»®·¿´ ·­ ¸»¿¬»¼ô
­°®¿§»¼ ±® ³·­¬ º±®³»¼ô ¬¸»®» ·­ ¹®»¿¬»® °±¬»²¬·¿´ º±®
¿·®¾±®²» ½±²½»²¬®¿¬·±²­ ¬± ¾» ¹»²»®¿¬»¼ò

Ð»®­±²¿´ Ð®±¬»½¬·ª» æ Ð»®­±²¿´ °®±¬»½¬·ª» »¯«·°³»²¬ øÐÐÛ÷ ­¸±«´¼ ³»»¬
Û¯«·°³»²¬ ®»½±³³»²¼»¼ ²¿¬·±²¿´ ­¬¿²¼¿®¼­ò Ý¸»½µ ©·¬¸ ÐÐÛ ­«°°´·»®ò
Î»­°·®¿¬±®§ Ð®±¬»½¬·±² æ Ò± ®»­°·®¿¬±®§ °®±¬»½¬·±² ·­ ±®¼·²¿®·´§ ®»¯«·®»¼ «²¼»®

²±®³¿´ ½±²¼·¬·±²­ ±º «­»ò ×² ¿½½±®¼¿²½» ©·¬¸ ¹±±¼
·²¼«­¬®·¿´ ¸§¹·»²» °®¿½¬·½»­ô °®»½¿«¬·±²­ ­¸±«´¼ ¾» ¬¿µ»² ¬±
¿ª±·¼ ¾®»¿¬¸·²¹ ±º ³¿¬»®·¿´ò ×º »²¹·²»»®·²¹ ½±²¬®±´­ ¼± ²±¬



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

ì

ïïñïïñîððç

³¿·²¬¿·² ¿·®¾±®²» ½±²½»²¬®¿¬·±²­ ¬± ¿ ´»ª»´ ©¸·½¸ ·­
¿¼»¯«¿¬» ¬± °®±¬»½¬ ©±®µ»® ¸»¿´¬¸ô ­»´»½¬ ®»­°·®¿¬±®§
°®±¬»½¬·±² »¯«·°³»²¬ ­«·¬¿¾´» º±® ¬¸» ­°»½·º·½ ½±²¼·¬·±²­
±º «­» ¿²¼ ³»»¬·²¹ ®»´»ª¿²¬ ´»¹·­´¿¬·±²ò Ý¸»½µ ©·¬¸
®»­°·®¿¬±®§ °®±¬»½¬·ª» »¯«·°³»²¬ ­«°°´·»®­ò É¸»®» ¿·®ó
º·´¬»®·²¹ ®»­°·®¿¬±®­ ¿®» ­«·¬¿¾´»ô ­»´»½¬ ¿² ¿°°®±°®·¿¬»
½±³¾·²¿¬·±² ±º ³¿­µ ¿²¼ º·´¬»®ò Í»´»½¬ ¿ º·´¬»® ­«·¬¿¾´» º±®
½±³¾·²»¼ °¿®¬·½«´¿¬»ñ±®¹¿²·½ ¹¿­»­ ¿²¼ ª¿°±«®­ ø¾±·´·²¹
°±·²¬ âêë±Ýøïìç±Ú÷ ³»»¬·²¹ ÛÒïìïò

Ø¿²¼ Ð®±¬»½¬·±² æ É¸»®» ¸¿²¼ ½±²¬¿½¬ ©·¬¸ ¬¸» °®±¼«½¬ ³¿§ ±½½«® ¬¸» «­»
±º ¹´±ª»­ ¿°°®±ª»¼ ¬± ®»´»ª¿²¬ ­¬¿²¼¿®¼­ ø»ò¹ò Û«®±°»æ
ÛÒíéìô ËÍæ Úéíç÷ ³¿¼» º®±³ ¬¸» º±´´±©·²¹ ³¿¬»®·¿´­
³¿§ °®±ª·¼» ­«·¬¿¾´» ½¸»³·½¿´ °®±¬»½¬·±²æ ÐÊÝô ²»±°®»²»
±® ²·¬®·´» ®«¾¾»® ¹´±ª»­ò Í«·¬¿¾·´·¬§ ¿²¼ ¼«®¿¾·´·¬§ ±º ¿ ¹´±ª»
·­ ¼»°»²¼»²¬ ±² «­¿¹»ô »ò¹ò º®»¯«»²½§ ¿²¼ ¼«®¿¬·±² ±º
½±²¬¿½¬ô ½¸»³·½¿´ ®»­·­¬¿²½» ±º ¹´±ª» ³¿¬»®·¿´ô ¹´±ª»
¬¸·½µ²»­­ô ¼»¨¬»®·¬§ò ß´©¿§­ ­»»µ ¿¼ª·½» º®±³ ¹´±ª»
­«°°´·»®­ò Ý±²¬¿³·²¿¬»¼ ¹´±ª»­ ­¸±«´¼ ¾» ®»°´¿½»¼ò
Ð»®­±²¿´ ¸§¹·»²» ·­ ¿ µ»§ »´»³»²¬ ±º »ºº»½¬·ª» ¸¿²¼ ½¿®»ò
Ù´±ª»­ ³«­¬ ±²´§ ¾» ©±®² ±² ½´»¿² ¸¿²¼­ò ßº¬»® «­·²¹
¹´±ª»­ô ¸¿²¼­ ­¸±«´¼ ¾» ©¿­¸»¼ ¿²¼ ¼®·»¼ ¬¸±®±«¹¸´§ò
ß°°´·½¿¬·±² ±º ¿ ²±²ó°»®º«³»¼ ³±·­¬«®·¦»® ·­ ®»½±³³»²¼»¼

Û§» Ð®±¬»½¬·±² æ É»¿® ­¿º»¬§ ¹´¿­­»­ ±® º«´´ º¿½» ­¸·»´¼ ·º ­°´¿­¸»­ ¿®» ´·µ»´§
¬± ±½½«®ò ß°°®±ª»¼ ¬± ÛË Í¬¿²¼¿®¼ ÛÒïêêò

Ð®±¬»½¬·ª» Ý´±¬¸·²¹ æ Íµ·² °®±¬»½¬·±² ²±¬ ±®¼·²¿®·´§ ®»¯«·®»¼ ¾»§±²¼ ­¬¿²¼¿®¼
·­­«» ©±®µ ½´±¬¸»­ò

Ó±²·¬±®·²¹ Ó»¬¸±¼­ æ Ó±²·¬±®·²¹ ±º ¬¸» ½±²½»²¬®¿¬·±² ±º ­«¾­¬¿²½»­ ·² ¬¸»
¾®»¿¬¸·²¹ ¦±²» ±º ©±®µ»®­ ±® ·² ¬¸» ¹»²»®¿´ ©±®µ°´¿½» ³¿§
¾» ®»¯«·®»¼ ¬± ½±²º·®³ ½±³°´·¿²½» ©·¬¸ ¿² ÑÛÔ ¿²¼
¿¼»¯«¿½§ ±º »¨°±­«®» ½±²¬®±´­ò Ú±® ­±³» ­«¾­¬¿²½»­
¾·±´±¹·½¿´ ³±²·¬±®·²¹ ³¿§ ¿´­± ¾» ¿°°®±°®·¿¬»ò

Û²ª·®±²³»²¬¿´ Û¨°±­«®» æ Ó·²·³·­» ®»´»¿­» ¬± ¬¸» »²ª·®±²³»²¬ò ß² »²ª·®±²³»²¬¿´
Ý±²¬®±´­ ¿­­»­­³»²¬ ³«­¬ ¾» ³¿¼» ¬± »²­«®» ½±³°´·¿²½» ©·¬¸ ´±½¿´

»²ª·®±²³»²¬¿´ ´»¹·­´¿¬·±²ò

çò Ð¸§­·½¿´ ¿²¼ Ý¸»³·½¿´ Ð®±°»®¬·»­
ß°°»¿®¿²½» æ ß³¾»®ò Ô·¯«·¼
Ñ¼±«® æ Í´·¹¸¬ Ø§¼®±½¿®¾±²
°Ø æÜ¿¬¿ ²±¬ ¿ª¿·´¿¾´»
×²·¬·¿´ Þ±·´·²¹ Ð±·²¬ ¿²¼ æ âîèð±Ýñëíê±Ú »­¬·³¿¬»¼ ª¿´«»­ò
Þ±·´·²¹ Î¿²¹»
Ð±«® Ð±·²¬ æ Ì§°·½¿´ óïè±Ýñð±Ú
Ú´¿­¸ Ð±·²¬ æ Ì§°·½¿´ îìî±Ýñìêè±Ú øÝÑÝ÷
Ë°°»®ñ´±©»® Ú´¿³³¿¾·´·¬§ æ Ì§°·½¿´ ïóïðû øÊ÷ ¾¿­»¼ ±² ³·²»®¿´ ±·´÷
±® »¨°´±­·±² ´·³·¬­
ß«¬±ó·¹²·¬·±² ¬»³°»®¿¬«®» æ â íîð±Ýñêðè±Ú
Ê¿°±«® °®»­­«®» æ äðòë Ð¿ ¿¬ îð±Ýñêè±Ú ø»­¬·³¿¬»¼ ª¿´«»­÷
Ü»²­·¬§ æ Ì§°·½¿´ èçð µ¹ñ³í ¿¬ ïë±Ýñëç±Ú
É¿¬»® ­±´«¾·´·¬§ æ Ò»¹´·¹·¾´»



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

ë

ïïñïïñîððç

²ó±½¬¿²±´ñ©¿¬»® °¿®¬·¬·±² æ âê ø¾¿­»¼ ±² ·²º±®³¿¬·±² ±² ­·³·´¿® °®±¼«½¬­÷
½±»ºº·½·»²¬ ø´±¹ Ð±©÷
Õ·²»³¿¬·½ ª·­½±­·¬§ æ Ì§°·½¿´ îîðòðð ³³îñ­ ¿¬ ìð±Ýñïðì±Ú
Ê¿°±«® ¼»²­·¬§ ø¿·®ãï÷ æ âï ø»­¬·³¿¬»¼ ª¿´«»ø­÷÷
Ûª¿°±®¿¬·±² ®¿¬» ø²Þ«ß½ãï÷ æ Ü¿¬¿ ²±¬ ¿ª¿·´¿¾´»

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
ïðò Í¬¿¾·´·¬§ ¿²¼ Î»¿½¬·ª·¬§
Í¬¿¾·´·¬§ æ Í¬¿¾´»
Ý±²¼·¬·±²­ ¬± ¿ª±·¼ æ Û¨¬®»³»­ ±º ¬»³°»®¿¬«®» ¿²¼ ¼·®»½¬ ­«²´·¹¸¬
Ó¿¬»®·¿´­ ¬± ¿ª±·¼ æ Í¬®±²¹ ±¨·¼·­·²¹ ¿¹»²¬­ò
Ø¿¦¿®¼±«­ æ Ø¿¦¿®¼±«­ ¼»½±³°±­·¬·±² °®±¼«½¬­ ¿®» ²±¬ »¨°»½¬»¼
Ü»½±³°±­·¬·±² Ð®±¼«½¬­ ¬± º±®³ ¼«®·²¹ ²±®³¿´ ­¬±®¿¹»ò
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

ïï Ì±¨·½±´±¹·½¿´ ×²º±®³¿¬·±²
Þ¿­·­ º±® ß­­»­­³»²¬ æ ×²º±®³¿¬·±² ¹·ª»² ·­ ¾¿­»¼ ±² ¼¿¬¿ ±² ¬¸» ½±³°±²»²¬­ ¿²¼

¬¸» ¬±¨·½±´±¹§ ±º ­·³·´¿® °®±¼«½¬­ò
ß½«¬» Ñ®¿´ Ì±¨·½·¬§ æ Û¨°»½¬»¼ ¬± ¾» ±º ´±© ¬±¨·½·¬§æ ÔÜëðâëððð ³¹ñµ¹ô Î¿¬
ß½«¬» Ü»®³¿´ Ì±¨·½·¬§ æ Û¨°»½¬»¼ ¬± ¾» ±º ´±© ¬±¨·½·¬§æ ÔÜëðâëððð ³¹ñµ¹ô Î¿¾¾·¬
ß½«¬» ×²¸¿´¿¬·±² Ì±¨·½·¬§ æ Ò±¬ ½±²­·¼»®»¼ ¬± ¾» ¿² ·²¸¿´¿¬·±² ¸¿¦¿®¼ «²¼»® ²±®³¿´

½±²¼·¬·±²­ ±º «­»ò
Íµ·² ×®®·¬¿¬·±² æ Û¨°»½¬»¼ ¬± ¾» ­´·¹¸¬´§ ·®®·¬¿¬·²¹ò Ð®±´±²¹»¼ ±® ®»°»¿¬»¼

­µ·² ½±²¬¿½¬ ©·¬¸±«¬ °®±°»® ½´»¿²·²¹ ½¿² ½´±¹ ¬¸» °±®»­ ±º ¬¸»
­µ·² ®»­«´¬·²¹ ·² ¼·­±®¼»®­ ­«½¸ ¿­ ±·´ ¿½²»ñº±´´·½«´·¬·­ò

Û§» ×®®·¬¿¬·±² æ Û¨°»½¬»¼ ¬± ¾» ­´·¹¸¬´§ ·®®·¬¿¬·²¹
Î»­°·®¿¬±®§ æ ×²¸¿´¿¬·±² ±º ª¿°±«®­ ±® ³·­¬­ ³¿§ ½¿«­» ·®®·¬¿¬·±²ò
Í»²­·¬·­¿¬·±² æ Ò±¬ »¨°»½¬»¼ ¬± ¾» ¿ ­µ·² ­»²­·¬·­»®ò
Î»°»¿¬»¼ Ü±­» Ì±¨·½·¬§ æ Ò±¬ »¨°»½¬»¼ ¬± ¾» ¿ ¸¿¦¿®¼
Ó«¬¿¹»²·½·¬§ æ Ò±¬ ½±²­·¼»®»¼ ¿ ³«¬¿¹»²·½ ¸¿¦¿®¼
Ý¿®½·²±¹»²·½·¬§ æ Ð®±¼«½¬ ½±²¬¿·²­ ³·²»®¿´ ±·´­ ±º ¬§°»­ ­¸±©² ¬± ¾» ²±²ó

½¿®½·²±¹»²·½ ·² ¿²·³¿´ ­µ·²ó°¿·²¬·²¹ ­¬«¼·»­ò Ø·¹¸´§ ®»º·²»¼
³·²»®¿´ ±·´­ ¿®» ²±¬ ½´¿­­·º·»¼ ¿­ ½¿®½·²±¹»²·½ ¾§ ¬¸»
×²¬»®²¿¬·±²¿´ ß¹»²½§ º±® Î»­»¿®½¸ ±² Ý¿²½»®ø×ßÎÝ÷ò Ñ¬¸»®
½±³°±²»²¬­ ¿®» ²±¬ µ²±©² ¬± ¾» ¿­­±½·¿¬»¼ ©·¬¸ ½¿®½·²±¹»²·½
»ºº»½¬­ò

Î»°®±¼«½¬·ª» ¿²¼ æ Ò±¬ »¨°»½¬»¼ ¬± ¾» ¿ ¸¿¦¿®¼ò
Ü»ª»´±°³»²¬ Ì±¨·½·¬§
ß¼¼·¬·±²¿´ ×²º±®³¿¬·±² æ Ë­»¼ ±·´­ ³¿§ ½±²¬¿·² ¸¿®³º«´ ·³°«®·¬·»­ ¬¸¿¬ ¸¿ª»

¿½½«³«´¿¬»¼ ¼«®·²¹ «­»ò Ì¸» ½±²½»²¬®¿¬·±² ±º ­«½¸ ·³°«®·¬·»­
©·´´ ¼»°»²¼ ±² «­» ¿²¼ ¬¸»§ ³¿§ °®»­»²¬ ®·­µ­ ¬± ¸»¿´¬¸ ¿²¼
¬¸» »²ª·®±²³»²¬ ±² ¼·­°±­¿´ò ßÔÔ «­»¼ ±·´ ­¸±«´¼ ¾» ¸¿²¼´»¼
©·¬¸ ½¿«¬·±² ¿²¼ ­µ·² ½±²¬¿½¬ ¿ª±·¼»¼ ¿­ º¿® ¿­ °±­­·¾´»ò
Ý±²¬·²«±«­ ½±²¬¿½¬ ©·¬¸ «­»¼ »²¹·²» ±·´­ ¸¿­ ½¿«­»¼ ­µ·²
½¿²½»® ·² ¿²·³¿´ ¬»­¬­ò



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

ê

ïïñïïñîððç

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
ïîò Û½±´±¹·½¿´ ×²º±®³¿¬·±²
Û½±¬±¨·½±´±¹·½¿´ ¼¿¬¿ ¸¿ª» ²±¬ ¾»»² ¼»¬»®³·²»¼ ­°»½·º·½¿´´§ º±® ¬¸·­ °®±¼«½¬ò ×²º±®³¿¬·±²
¹·ª»² ·­ ¾¿­»¼ ±² ¿ µ²±©´»¼¹» ±º ¬¸» ½±³°±²»²¬­ ¿²¼ ¬¸» »½±¬±¨·½±´±¹§ ±º ­·³·´¿® °®±¼«½¬­ò

ß½«¬» Ì±¨·½·¬§ æ Ð±±®´§ ­±´«¾´» ³·¨¬«®»ò Ó¿§ ½¿«­» °¸§­·½¿´ º±«´·²¹ ±º
¿¯«¿¬·½ ±®¹¿²·­³­ò Û¨°»½¬»¼ ¬± ¾» °®¿½¬·½¿´´§ ²±² ¬±¨·½æ
ÔÔñÛÔñ×Ôëðâ ïðð³¹ñ´ ø¬± ¿¿¯«¿¬·½ ±®¹¿²·­³­÷ øÔÔñÛÔëð
»¨°®»­­»¼ ¿­ ¬¸» ²±³·²¿´ ¿³±«²¬ ±º °®±¼«½¬ ®»¯«·®»¼ ¬±
°®»°¿®» ¿¯«»±«­ ¬»­¬ »¨¬®¿½¬÷ò Ó·²»®¿´ ±·´ ·­ ²±¬ »¨°»½¬»¼ ¬±
½¿«­» ¿²§ ½¸®±²·½ »ºº»½¬­ ¬± ¿¯«¿¬·½ ±®¹¿²·­³­ ¿¬ ½±²½»²¬®¿¬·±²
´»­­ ¬¸¿² ï³¹ñ´ò

Ó±¾·´·¬§ æ Ô·¯«·¼ «²¼»® ³±­¬ »²ª·®±²³»²¬¿´ ½±²¼·¬·±²­ò Ú´±¿¬­ ±² ©¿¬»®ò
×º ·¬ »²¬»®­ ­±·´ô ·¬ ©·´´ ¿¼­±®¾ ¬± ­±·´ °¿®¬·½´»­ ¿²¼ ©·´´ ²±¬ ¾»
³±¾·´»ò

Ð»®­·­¬»²½»ñ¼»¹®¿¼¿¾·´·¬§ æ Û¨°»½¬»¼ ¬± ¾» ²±¬ ®»¿¼·´§ ¾·±¼»¹®¿¼¿¾´»ò Ó¿¶±® ½±²­¬·¬«»²¬­
¿®» »¨°»½¬»¼ ¬± ¾» ·²¸»®»²¬´§ ¾·±¼»¹®¿¼¿¾´»ô ¾«¬ ¬¸» °®±¼«½¬
½±²¬¿·²­ ½±³°±²»²¬­ ¬¸¿¬ ³¿§ °»®­·­¬ ·² ¬¸» »²ª·®±²³»²¬ò

Þ·±¿½½«³«´¿¬·±² æ Ý±²¬¿·²­ ½±³°±²»²¬­ ©·¬¸ ¬¸» °±¬»²¬·¿´ ¬± ¾·± ¿½½«³«´¿¬»ò
Ñ¬¸»® ß¼ª»®­» Ûºº»½¬­ æ Ð®±¼«½¬ ·­ ¿ ³·¨¬«®» ±º ²±²óª±´¿¬·´» ½±³°±²»²¬­ô ©¸·½¸ ¿®»

²±¬ »¨°»½¬»¼ ¬± ¾» ®»´»¿­»¼ ¬± ¿·® ·² ¿²§ ­·¹²·º·½¿²¬ ¯«¿²¬·¬·»­ò
Ò±¬ »¨°»½¬»¼ ¬± ¸¿ª» ±¦±²» ¼»°´»¬·±² °±¬»²¬·¿´ô °¸±¬±ó
½¸»³·½¿´ ±¦±²» ½®»¿¬·±² °±¬»²¬·¿´ ±® ¹´±¾¿´ ©¿®³·²¹ °±¬»²¬·¿´ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
ïíò Ü·­°±­¿´ Ý±²¼·¬·±²­æ

Ó¿¬»®·¿´ Ü·­°±­¿´ æ Î»½±ª»® ±® ®»½§½´» ·º °±­­·¾´»ò ×¬ ·­ ¬¸» ®»­°±²­·¾·´·¬§ ±º ¬¸»
©¿­¬» ¹»²»®¿¬±® ¬± ¼»¬»®³·²» ¬¸» ¬±¨·½·¬§ ¿²¼ °¸§­·½¿´
°®±°»®¬·»­ ±º ¬¸» ³¿¬»®·¿´ ¹»²»®¿¬»¼ ¬± ¼»¬»®³·²» ¬¸» °®±°»®
©¿­¬» ½´¿­­·º·½¿¬·±² ¿²¼ ¼·­°±­¿´ ³»¬¸±¼­ ·² ½±³°´·¿²½»
©·¬¸ ¿°°´·½¿¾´» ®»¹«´¿¬·±²­ò Ü± ²±¬ ¼·­°±­» ·²¬± ¬¸»
»²ª·®±²³»²¬ô ·² ¼®¿·²­ ±® ·² ©¿¬»® ½±«®­»­ò

Ý±²¬¿·²»® Ü·­°±­¿´ æ Ü·­°±­» ·² ¿½½±®¼¿²½» ©·¬¸ °®»ª¿·´·²¹ ®»¹«´¿¬·±²­ô °®»º»®¿¾´§
¬± ¿ ®»½±¹²·­»¼ ½±´´»½¬±® ±® ½±²¬®¿½¬±®ò Ì¸» ½±³°»¬»²½» ±º ¬¸»
½±´´»½¬±® ±® ½±²¬®¿½¬±® ­¸±«´¼ ¾» »­¬¿¾´·­¸»¼ ¾»º±®»¸¿²¼ò

Ô±½¿´ Ô»¹·­´¿¬·±² æ Ü·­°±­¿´ ­¸±«´¼ ¾» ·² ¿½½±®¼¿²½» ©·¬¸ ¿°°´·½¿¾´» ®»¹·±²¿´ô
²¿¬·±²¿´ô ¿²¼ ´±½¿´ ´¿©­ ¿²¼ ®»¹«´¿¬·±²­ò
ÛË É¿­¬» Ü·­°±­¿´ Ý±¼» øÛÉÝ÷æ ïí ðî ðë ³·²»®¿´ó¾¿­»¼
²±²ó½¸´±®·²¿¬»¼ »²¹·²»ô ¹»¿® ¿²¼ ´«¾®·½¿¬·²¹ ±·´­ò
½´¿­­·º·½¿¬·±² ±º ©¿­¬» ·­ ¿´©¿§­ ¬¸» ®»­°±²­·¾·´·¬§ ±º ¬¸» »²¼
«­»®ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

ïìò Ì®¿²­°±®¬ ×²º±®³¿¬·±²



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

é

ïïñïïñîððç

ßÜÎ
Ì¸·­ ³¿¬»®·¿´ ·­ ²±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® ßÜÎ ®»¹«´¿¬·±²­ò

Î×Ü
Ì¸·­ ³¿¬»®·¿´ ·­ ²±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® Î×Ü ®»¹«´¿¬·±²­ò

ßÜÒÎ
Ì¸·­ ³¿¬»®·¿´ ·­ ²±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® ßÜÒÎ ®»¹«´¿¬·±²­ò

×ÓÜÙ
Ì¸·­ ³¿¬»®·¿´ ·­ ²±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® ×ÓÜÙ ®»¹«´¿¬·±²­

×ßÌßøÝ±«²¬®§ ª¿®·¿¬·±²­ ³¿§ ¿°°´§÷
Ì¸·­ ³¿¬»®·¿´ ·­ ²±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® ×ßÌß ®»¹«´¿¬·±²­ò
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
ïëò Î»¹«´¿¬±®§ ×²º±®³¿¬·±²

Ì¸» ®»¹«´¿¬±®§ ·²º±®³¿¬·±² ·­ ²±¬ ·²¬»²¼»¼ ¬± ¾» ½±³°®»¸»²­·ª»ò Ñ¬¸»® ®»¹«´¿¬·±²­ ³¿§ ¿°°´§
¬± ¬¸·­ ³¿¬»®·¿´ò
ÛÝ Ý´¿­­·º·½¿¬·±² æ Ò±¬ ½´¿­­·º·»¼ ¿­ ¼¿²¹»®±«­ «²¼»® ÛÝ ½®·¬»®·¿ò
ÛÝ Í§³¾±´­ æ Ò± Ø¿¦¿®¼ Í§³¾±´ ®»¯«·®»¼
ÛÝ Î·­µ Ð¸®¿­»­ æ Ò±¬ ½´¿­­·º·»¼
ÛÝ Í¿º»¬§ Ð¸®¿­»­ æ Ò±¬ ½´¿­­·º·»¼
Û×ÒÛÝÍ æ ß´´ ½±³°±²»²¬­ ´·­¬»¼ ±® °±´§³»® »¨»³°¬ò
ÌÍÝß æ ß´´ ½±³°±²»²¬­ ´·­¬»¼

Ñ¬¸»® ×²º±®³¿¬·±²

Û²ª·®±²³»²¬¿´ Ð®±¬»½¬·±² ß½¬ ïççð ø¿­ ¿³»²¼»¼÷ò Ø»¿´¬¸ ú Í¿º»¬§ ¿¬ É±®µ ß½¬ ïçéìò
Ý±²­«³»® Ð®±¬»½¬·±² ß½¬ ïçèéò Ý±²¬®±´ ±º Ð±´´«¬·±² ß½¬ ïçéìò Û²ª·®±²³»²¬¿´ ß½¬ ïççëò
Ú¿½¬±®·»­ ß½¬ ïçêïò Ý¿®®·¿¹» ±º Ü¿²¹»®±«­ Ù±±¼­ ¾§ Î±¿¼ ¿²¼ Î¿·´ øÝ´¿­­·º·½¿¬·±²ô
Ð¿½µ¿¹·²¹ ¿²¼ Ô¿¾»´´·²¹÷ Î»¹«´¿¬·±²­ò Ý¸»³·½¿´­ øØ¿¦¿®¼ ×²º±®³¿¬·±² ¿²¼ Ð¿½µ¿¹·²¹ º±®
Í«°°´§÷ Î»¹«´¿¬·±²­ îððîò Ý±²¬®±´ ±º Í«¾­¬¿²½»­ Ø¿¦¿®¼±«­ ¬± Ø»¿´¬¸ Î»¹«´¿¬·±²­ ïççì ø¿­
¿³»²¼»¼÷ò Î±¿¼ Ì®¿ºº·½ øÝ¿®®·¿¹» ±º Ü¿²¹»®±«­ Í«¾­¬¿²½»­ ·² Ð¿½µ¿¹»­÷ Î»¹«´¿¬·±²­ò
Ó»®½¸¿²¬ Í¸·°°·²¹ øÜ¿²¹»®±«­ Ù±±¼­ ¿²¼ Ó¿®·²» Ð±´´«¬¿²¬­÷ Î»¹«´¿¬·±²­ò Î±¿¼ Ì®¿ºº·½
øÝ¿®®·¿¹» ±º Ü¿²¹»®±«­ Í«¾­¬¿²½»­ ·² Î±¿¼ Ì¿²µ»®­ ·² Ì¿²µ Ý±²¬¿·²»®­÷ Î»¹«´¿¬·±²­ò Î±¿¼
Ì®¿ºº·½ øÌ®¿·²·²¹ ±º Ü®·ª»®­ ±º Ê»¸·½´»­ Ý¿®®§·²¹ Ü¿²¹»®±«­ Ù±±¼­÷ Î»¹«´¿¬·±²­ò Î»°±®¬·²¹
±º ×²¶«®·»­ô Ü·­»¿­»­ ¿²¼ Ü¿²¹»®±«­ Ñ½½«®®»²½»­ Î»¹«´¿¬·±²­ò Ø»¿´¬¸ ¿²¼ ­¿º»¬§ øÚ·®­¬ ß·¼÷
Î»¹«´¿¬·±²­ ïçèïò Ð»®­±²¿´ Ð®±¬»½¬·ª» Û¯«·°³»²¬ øÛÝ ¼·®»½¬·ª»÷ Î»¹«´¿¬·±²­ ïççîò Ð»®­±²¿´
Ð®±¬»½¬·ª» Û¯«·°³»²¬ ¿¬ É±®µ Î»¹«´¿¬·±²­ ïççîò
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó



Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
ÍßÛ ëð Û²¹·²» Ñ·´ ÓÍÜÍÎ»¹«´¿¬·±² ïçðéñîððêñÛÝ

è

ïïñïïñîððç

ïêò Ñ¬¸»® ×²º±®³¿¬·±²

Îó°¸®¿­»ø­÷
Ò±¬ ½´¿­­·º·»¼

ÓÍÜÍ Ê»®­·±² Ò± îòð
ÓÍÜÍ Ûºº»½¬·ª» Ü¿¬» ðëñðïñîððç
ÓÍÜÍ Î»¹«´¿¬·±² Î»¹«´¿¬·±² ïçðéñîððêñÛÝ
ÓÍÜÍ Ü·­¬®·¾«¬·±² Ì¸» ·²º±®³¿¬·±² ·² ¬¸·­ ¼±½«³»²¬ ­¸±«´¼ ¾» ³¿¼»

¿ª¿·´¿¾´» ¬± ¿´´ ©¸± ³¿§ ¸¿²¼´» ¬¸» °®±¼«½¬ò
Ü·­½´¿·³»® Ì¸·­ ·²º±®³¿¬·±² ·­ ¾¿­»¼ ±² ±«® ½«®®»²¬ µ²±©´»¼¹» ¿²¼

·­ ·²¬»²¼»¼ ¬± ¼»­½®·¾» ¬¸» °®±¼«½¬ º±® ¬¸» °«®°±­»­ ±º
¸»¿´¬¸ô ­¿º»¬§ ¿²¼ »²ª·®±²³»²¬¿´ ®»¯«·®»³»²¬­ ±²´§ò
×¬ ­¸±«´¼ ²±¬ ¬¸»®»º±®» ¾» ½±²­¬®«»¼ ¿­ ¹«¿®¿²¬»»·²¹ ¿²§
­°»½·º·½ °®±°»®¬§ ±º ¬¸» °®±¼«½¬ò

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó



ÒËÔÑÒ èëÉóïìð Ô×Ó×ÌÛÜ ÍÔ×Ð Ü×ÚÚÛÎÛÒÌ×ßÔ Ñ×Ô
Ý¸»³©¿¬½¸ ×²¼»°»²¼»²¬ Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
×­­«» Ü¿¬»æ îìóß«¹óîðïð ÝØÛÓÉßÌÝØ ìéíïóîè
ÝçíïéÛÝ Ê»®­·±² Ò±æîòð

ÝÜ îðïðñî Ð¿¹» ï ±º ê

Í»½¬·±² ï ó ÝØÛÓ×ÝßÔ ÐÎÑÜËÝÌ ßÒÜ ÝÑÓÐßÒÇ ×ÜÛÒÌ×Ú×ÝßÌ×ÑÒ

ÐÎÑÜËÝÌ ÒßÓÛ
ÒËÔÑÒ èëÉóïìð Ô×Ó×ÌÛÜ ÍÔ×Ð Ü×ÚÚÛÎÛÒÌ×ßÔ Ñ×Ô

ÍÇÒÑÒÇÓÍ
þÐ®±¼«½¬ Ý±¼»æ ÔÍÜèëÉïìðþ

ÐÎÑÜËÝÌ ËÍÛ
� Ë­»¼ ¿½½±®¼·²¹ ¬± ³¿²«º¿½¬«®»®ù­ ¼·®»½¬·±²­ò
Ô·³·¬»¼ ­´·° ¼·ºº»®»²¬·¿´ ±·´ò

ÍËÐÐÔ×ÛÎ
Ý±³°¿²§æ Ò«´±² Ð®±¼«½¬­ Ð¬§ Ô¬¼
ß¼¼®»­­æ
ïé Ç«´±²¹ Ý´±­»
Ó±±®»¾¿²µ
ÒÍÉô îïéð
ß«­¬®¿´·¿
Ì»´»°¸±²»æ õêï î çêðè éèðð
Ú¿¨æ õêï î çêðï ìéðð
Û³¿·´æ ³­¼­à²«´±²ò½±³ò¿«

Í»½¬·±² î ó ØßÆßÎÜÍ ×ÜÛÒÌ×Ú×ÝßÌ×ÑÒ

ÍÌßÌÛÓÛÒÌ ÑÚ ØßÆßÎÜÑËÍ ÒßÌËÎÛ
ÒÑÒóØßÆßÎÜÑËÍ ÍËÞÍÌßÒÝÛò ÒÑÒóÜßÒÙÛÎÑËÍ ÙÑÑÜÍò ß½½±®¼·²¹ ¬± ÒÑØÍÝ Ý®·¬»®·¿ô ¿²¼ ßÜÙ Ý±¼»ò

ÝØÛÓÉßÌÝØ ØßÆßÎÜ ÎßÌ×ÒÙÍ

Ú´¿³³¿¾·´·¬§
Ì±¨·½·¬§

Þ±¼§ Ý±²¬¿½¬
Î»¿½¬·ª·¬§

Ý¸®±²·½

ÍÝßÔÛæ Ó·²ñÒ·´ãð Ô±©ãï Ó±¼»®¿¬»ãî Ø·¹¸ãí Û¨¬®»³»ãì

ÐÑ×ÍÑÒÍ ÍÝØÛÜËÔÛ
Ò±²»

Î×ÍÕ
�Ò±²» «²¼»® ²±®³¿´ ±°»®¿¬·²¹ ½±²¼·¬·±²­ò

ÍßÚÛÌÇ
Í¿º»¬§ Ý±¼»­ Í¿º»¬§ Ð¸®¿­»­
Íîí � Ü± ²±¬ ¾®»¿¬¸» ¹¿­ñº«³»­ñª¿°±«®ñ­°®¿§ò
Íîì � ßª±·¼ ½±²¬¿½¬ ©·¬¸ ­µ·²ò
Ííç � É»¿® »§»ñº¿½» °®±¬»½¬·±²ò
Íîê � ×² ½¿­» ±º ½±²¬¿½¬ ©·¬¸ »§»­ ®·²­» ©·¬¸ °´»²¬§ ±º ©¿¬»®

¿²¼ ½±²¬¿½¬ Ü±½¬±® ±® Ð±·­±²­ ×²º±®³¿¬·±² Ý»²¬®»ò

Í»½¬·±² í ó ÝÑÓÐÑÍ×Ì×ÑÒ ñ ×ÒÚÑÎÓßÌ×ÑÒ ÑÒ ×ÒÙÎÛÜ×ÛÒÌÍ

ÒßÓÛ ÝßÍ ÎÒ û
®»­·¼«¿´ ±·´­ô °»¬®±´»«³ô ­±´ª»²¬ó ®»º·²»¼ ø­»ª»®»÷ êìéìîóðïóìò èðóèë
°¿®¿ºº·²·½ ¼·­¬·´´¿¬»ô ¸»¿ª§ô ¸§¼®±¬®»¿¬»¼ ø­»ª»®»÷ êìéìîóëìóéò ëóïð
³·²»®¿´ ±·´ Ò±¬ ¿ª¿·´ò ëóïë
·²¹®»¼·»²¬­ ¿¬ ´»ª»´­ ¼»¬»®³·²»¼ ²±¬ ¬± ¾» ¸¿¦¿®¼±«­ ¾¿´¿²½»

½±²¬·²«»¼òòò



ÒËÔÑÒ èëÉóïìð Ô×Ó×ÌÛÜ ÍÔ×Ð Ü×ÚÚÛÎÛÒÌ×ßÔ Ñ×Ô
Ý¸»³©¿¬½¸ ×²¼»°»²¼»²¬ Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
×­­«» Ü¿¬»æ îìóß«¹óîðïð ÝØÛÓÉßÌÝØ ìéíïóîè
ÝçíïéÛÝ Ê»®­·±² Ò±æîòð

ÝÜ îðïðñî Ð¿¹» î ±º ê

Í»½¬·±² ì ó Ú×ÎÍÌ ß×Ü ÓÛßÍËÎÛÍ

ÍÉßÔÔÑÉÛÜ
� ó ×³³»¼·¿¬»´§ ¹·ª» ¿ ¹´¿­­ ±º ©¿¬»®ò
ó Ú·®­¬ ¿·¼ ·­ ²±¬ ¹»²»®¿´´§ ®»¯«·®»¼ò ×º ·² ¼±«¾¬ô ½±²¬¿½¬ ¿ Ð±·­±²­ ×²º±®³¿¬·±² Ý»²¬®» ±® ¿ ¼±½¬±®ò

ÛÇÛ
� ×º ¬¸·­ °®±¼«½¬ ½±³»­ ·² ½±²¬¿½¬ ©·¬¸ ¬¸» »§»­æ
ó É¿­¸ ±«¬ ·³³»¼·¿¬»´§ ©·¬¸ º®»­¸ ®«²²·²¹ ©¿¬»®ò
ó Û²­«®» ½±³°´»¬» ·®®·¹¿¬·±² ±º ¬¸» »§» ¾§ µ»»°·²¹ »§»´·¼­ ¿°¿®¬ ¿²¼ ¿©¿§ º®±³ »§» ¿²¼ ³±ª·²¹ ¬¸» »§»´·¼­ ¾§ ±½½¿­·±²¿´´§ ´·º¬·²¹ ¬¸» «°°»® ¿²¼ ´±©»®
´·¼­ò
ó Í»»µ ³»¼·½¿´ ¿¬¬»²¬·±² ©·¬¸±«¬ ¼»´¿§å ·º °¿·² °»®­·­¬­ ±® ®»½«®­ ­»»µ ³»¼·½¿´ ¿¬¬»²¬·±²ò
ó Î»³±ª¿´ ±º ½±²¬¿½¬ ´»²­»­ ¿º¬»® ¿² »§» ·²¶«®§ ­¸±«´¼ ±²´§ ¾» «²¼»®¬¿µ»² ¾§ ­µ·´´»¼ °»®­±²²»´ò

ÍÕ×Ò
� ×º ­µ·² ½±²¬¿½¬ ±½½«®­æ
ó ×³³»¼·¿¬»´§ ®»³±ª» ¿´´ ½±²¬¿³·²¿¬»¼ ½´±¬¸·²¹ô ·²½´«¼·²¹ º±±¬©»¿®ò
ó Ú´«­¸ ­µ·² ¿²¼ ¸¿·® ©·¬¸ ®«²²·²¹ ©¿¬»® ø¿²¼ ­±¿° ·º ¿ª¿·´¿¾´»÷ò
ó Í»»µ ³»¼·½¿´ ¿¬¬»²¬·±² ·² »ª»²¬ ±º ·®®·¬¿¬·±²ò

×ÒØßÔÛÜ
� ó ×º º«³»­ ±® ½±³¾«­¬·±² °®±¼«½¬­ ¿®» ·²¸¿´»¼ ®»³±ª» º®±³ ½±²¬¿³·²¿¬»¼ ¿®»¿ò
ó Ñ¬¸»® ³»¿­«®»­ ¿®» «­«¿´´§ «²²»½»­­¿®§ò

ÒÑÌÛÍ ÌÑ ÐØÇÍ×Ý×ßÒ
� Ì®»¿¬ ­§³°¬±³¿¬·½¿´´§ò
ó Ø»¿ª§ ¿²¼ °»®­·­¬»²¬ ­µ·² ½±²¬¿³·²¿¬·±² ±ª»® ³¿²§ §»¿®­ ³¿§ ´»¿¼ ¬± ¼§­°´¿­¬·½ ½¸¿²¹»­ò Ð®»ó»¨·­¬·²¹ ­µ·² ¼·­±®¼»®­ ³¿§ ¾» ¿¹¹®¿ª¿¬»¼ ¾§ »¨°±­«®»
¬± ¬¸·­ °®±¼«½¬ò
ó ×² ¹»²»®¿´ô »³»­·­ ·²¼«½¬·±² ·­ «²²»½»­­¿®§ ©·¬¸ ¸·¹¸ ª·­½±­·¬§ô ´±© ª±´¿¬·´·¬§ °®±¼«½¬­ô ·ò»ò ³±­¬ ±·´­ ¿²¼ ¹®»¿­»­ò
ó Ø·¹¸ °®»­­«®» ¿½½·¼»²¬¿´ ·²¶»½¬·±² ¬¸®±«¹¸ ¬¸» ­µ·² ­¸±«´¼ ¾» ¿­­»­­»¼ º±® °±­­·¾´» ·²½·­·±²ô ·®®·¹¿¬·±² ¿²¼ñ±® ¼»¾®·¼»³»²¬ò
ÒÑÌÛæ ×²¶«®·»­ ³¿§ ²±¬ ­»»³ ­»®·±«­ ¿¬ º·®­¬ô ¾«¬ ©·¬¸·² ¿ º»© ¸±«®­ ¬·­­«» ³¿§ ¾»½±³» ­©±´´»²ô ¼·­½±´±«®»¼ ¿²¼ »¨¬®»³»´§ °¿·²º«´ ©·¬¸ »¨¬»²­·ª»
­«¾½«¬¿²»±«­ ²»½®±­·­ò

Í»½¬·±² ë ó Ú×ÎÛ Ú×ÙØÌ×ÒÙ ÓÛßÍËÎÛÍ

ÛÈÌ×ÒÙË×ÍØ×ÒÙ ÓÛÜ×ß
� ó É¿¬»® ­°®¿§ ±® º±¹ò
ó ß´½±¸±´ ­¬¿¾´» º±¿³ò
ó Ü®§ ½¸»³·½¿´ °±©¼»®ò
ó Ý¿®¾±² ¼·±¨·¼»ò

Ú×ÎÛ Ú×ÙØÌ×ÒÙ
� ó ß´»®¬ Ú·®» Þ®·¹¿¼» ¿²¼ ¬»´´ ¬¸»³ ´±½¿¬·±² ¿²¼ ²¿¬«®» ±º ¸¿¦¿®¼ò
ó É»¿® º«´´ ¾±¼§ °®±¬»½¬·ª» ½´±¬¸·²¹ ©·¬¸ ¾®»¿¬¸·²¹ ¿°°¿®¿¬«­ò
ó Ð®»ª»²¬ô ¾§ ¿²§ ³»¿²­ ¿ª¿·´¿¾´»ô ­°·´´¿¹» º®±³ »²¬»®·²¹ ¼®¿·²­ ±® ©¿¬»® ½±«®­»ò
ó Ë­» ©¿¬»® ¼»´·ª»®»¼ ¿­ ¿ º·²» ­°®¿§ ¬± ½±²¬®±´ º·®» ¿²¼ ½±±´ ¿¼¶¿½»²¬ ¿®»¿ò

Ú×ÎÛñÛÈÐÔÑÍ×ÑÒ ØßÆßÎÜ
� ó Ý±³¾«­¬·¾´»ò
ó Í´·¹¸¬ º·®» ¸¿¦¿®¼ ©¸»² »¨°±­»¼ ¬± ¸»¿¬ ±® º´¿³»ò
ó Ø»¿¬·²¹ ³¿§ ½¿«­» »¨°¿²­·±² ±® ¼»½±³°±­·¬·±² ´»¿¼·²¹ ¬± ª·±´»²¬ ®«°¬«®» ±º ½±²¬¿·²»®­ò
ó Ñ² ½±³¾«­¬·±²ô ³¿§ »³·¬ ¬±¨·½ º«³»­ ±º ½¿®¾±² ³±²±¨·¼» øÝÑ÷ò
Ý±³¾«­¬·±² °®±¼«½¬­ ·²½´«¼»æ ½¿®¾±² ¼·±¨·¼» øÝÑî÷ô °¸±­°¸±®«­ ±¨·¼»­ øÐÑ¨÷ô ­«´º«® ±¨·¼»­ øÍÑ¨÷ô ±¬¸»® °§®±´§­·­ °®±¼«½¬­ ¬§°·½¿´ ±º ¾«®²·²¹ ±®¹¿²·½
³¿¬»®·¿´ò
Ó¿§ »³·¬ °±·­±²±«­ º«³»­ò
ÝßÎÛæ É¿¬»® ·² ½±²¬¿½¬ ©·¬¸ ¸±¬ ´·¯«·¼ ³¿§ ½¿«­» º±¿³·²¹ ¿²¼ ¿ ­¬»¿³ »¨°´±­·±² ©·¬¸ ©·¼» ­½¿¬¬»®·²¹ ±º ¸±¬ ±·´ ¿²¼ °±­­·¾´» ­»ª»®» ¾«®²­ò Ú±¿³·²¹ ³¿§
½¿«­» ±ª»®º´±© ±º ½±²¬¿·²»®­ ¿²¼ ³¿§ ®»­«´¬ ·² °±­­·¾´» º·®»ò

Ú×ÎÛ ×ÒÝÑÓÐßÌ×Þ×Ô×ÌÇ
� ó ßª±·¼ ½±²¬¿³·²¿¬·±² ©·¬¸ ±¨·¼·­·²¹ ¿¹»²¬­ ·ò»ò ²·¬®¿¬»­ô ±¨·¼·­·²¹ ¿½·¼­ô ½¸´±®·²» ¾´»¿½¸»­ô °±±´ ½¸´±®·²» »¬½ò ¿­ ·¹²·¬·±² ³¿§ ®»­«´¬ò

ØßÆÝØÛÓ
Ò±²»

ÐÛÎÍÑÒßÔ ÐÎÑÌÛÝÌ×ÑÒ
Ù´¿­­»­æ Ù´±ª»­æ Î»­°·®¿¬±®æ
Ý¸»³·½¿´ ¹±¹¹´»­ò ÐÊÝ ½¸»³·½¿´ ®»­·­¬¿²¬ ¬§°»ò Ì§°» ßó Ð Ú·´¬»® ±º ­«ºº·½·»²¬ ½¿°¿½·¬§

Í»½¬·±² ê ó ßÝÝ×ÜÛÒÌßÔ ÎÛÔÛßÍÛ ÓÛßÍËÎÛÍ

Ó×ÒÑÎ ÍÐ×ÔÔÍ
� Í´·°°»®§ ©¸»² ­°·´¬ò
ó Î»³±ª» ¿´´ ·¹²·¬·±² ­±«®½»­ò
ó Ý´»¿² «° ¿´´ ­°·´´­ ·³³»¼·¿¬»´§ò

½±²¬·²«»¼òòò



ÒËÔÑÒ èëÉóïìð Ô×Ó×ÌÛÜ ÍÔ×Ð Ü×ÚÚÛÎÛÒÌ×ßÔ Ñ×Ô
Ý¸»³©¿¬½¸ ×²¼»°»²¼»²¬ Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
×­­«» Ü¿¬»æ îìóß«¹óîðïð ÝØÛÓÉßÌÝØ ìéíïóîè
ÝçíïéÛÝ Ê»®­·±² Ò±æîòð

ÝÜ îðïðñî Ð¿¹» í ±º ê
Í»½¬·±² ê ó ßÝÝ×ÜÛÒÌßÔ ÎÛÔÛßÍÛ ÓÛßÍËÎÛÍ

ó ßª±·¼ ¾®»¿¬¸·²¹ ª¿°±«®­ ¿²¼ ½±²¬¿½¬ ©·¬¸ ­µ·² ¿²¼ »§»­ò
ó Ý±²¬®±´ °»®­±²¿´ ½±²¬¿½¬ ¾§ «­·²¹ °®±¬»½¬·ª» »¯«·°³»²¬ò

ÓßÖÑÎ ÍÐ×ÔÔÍ
� Í´·°°»®§ ©¸»² ­°·´¬ò
Ó±¼»®¿¬» ¸¿¦¿®¼ò
ó Ý´»¿® ¿®»¿ ±º °»®­±²²»´ ¿²¼ ³±ª» «°©·²¼ò
ó ß´»®¬ Ú·®» Þ®·¹¿¼» ¿²¼ ¬»´´ ¬¸»³ ´±½¿¬·±² ¿²¼ ²¿¬«®» ±º ¸¿¦¿®¼ò
ó É»¿® ¾®»¿¬¸·²¹ ¿°°¿®¿¬«­ °´«­ °®±¬»½¬·ª» ¹´±ª»­ò
ó Ð®»ª»²¬ô ¾§ ¿²§ ³»¿²­ ¿ª¿·´¿¾´»ô ­°·´´¿¹» º®±³ »²¬»®·²¹ ¼®¿·²­ ±® ©¿¬»® ½±«®­»ò

Ð»®­±²¿´ Ð®±¬»½¬·ª» Û¯«·°³»²¬ ¿¼ª·½» ·­ ½±²¬¿·²»¼ ·² Í»½¬·±² è ±º ¬¸» ÓÍÜÍò

Í»½¬·±² é ó ØßÒÜÔ×ÒÙ ßÒÜ ÍÌÑÎßÙÛ

ÐÎÑÝÛÜËÎÛ ÚÑÎ ØßÒÜÔ×ÒÙ
� ó ÜÑ ÒÑÌ ¿´´±© ½´±¬¸·²¹ ©»¬ ©·¬¸ ³¿¬»®·¿´ ¬± ­¬¿§ ·² ½±²¬¿½¬ ©·¬¸ ­µ·²ò
ó Û´»½¬®±­¬¿¬·½ ¼·­½¸¿®¹» ³¿§ ¾» ¹»²»®¿¬»¼ ¼«®·²¹ °«³°·²¹ ó ¬¸·­ ³¿§ ®»­«´¬ ·² º·®»ò
ó Û²­«®» »´»½¬®·½¿´ ½±²¬·²«·¬§ ¾§ ¾±²¼·²¹ ¿²¼ ¹®±«²¼·²¹ ø»¿®¬¸·²¹÷ ¿´´ »¯«·°³»²¬ò
ó Î»­¬®·½¬ ´·²» ª»´±½·¬§ ¼«®·²¹ °«³°·²¹ ·² ±®¼»® ¬± ¿ª±·¼ ¹»²»®¿¬·±² ±º »´»½¬®±­¬¿¬·½ ¼·­½¸¿®¹» øäãï ³ñ­»½ «²¬·´ º·´´ °·°» ­«¾³»®¹»¼ ¬± ¬©·½» ·¬­
¼·¿³»¬»®ô ¬¸»² äã é ³ñ­»½÷ò
ó ßª±·¼ ­°´¿­¸ º·´´·²¹ò
ó ßª±·¼ ¿´´ °»®­±²¿´ ½±²¬¿½¬ô ·²½´«¼·²¹ ·²¸¿´¿¬·±²ò
ó É»¿® °®±¬»½¬·ª» ½´±¬¸·²¹ ©¸»² ®·­µ ±º »¨°±­«®» ±½½«®­ò
ó Ë­» ·² ¿ ©»´´óª»²¬·´¿¬»¼ ¿®»¿ò
ó Ð®»ª»²¬ ½±²½»²¬®¿¬·±² ·² ¸±´´±©­ ¿²¼ ­«³°­ò

ÍË×ÌßÞÔÛ ÝÑÒÌß×ÒÛÎ
� ó Ó»¬¿´ ½¿² ±® ¼®«³
ó Ð¿½µ¿¹·²¹ ¿­ ®»½±³³»²¼»¼ ¾§ ³¿²«º¿½¬«®»®ò
ó Ý¸»½µ ¿´´ ½±²¬¿·²»®­ ¿®» ½´»¿®´§ ´¿¾»´´»¼ ¿²¼ º®»» º®±³ ´»¿µ­ò

ÍÌÑÎßÙÛ ×ÒÝÑÓÐßÌ×Þ×Ô×ÌÇ
� ÝßÎÛæ É¿¬»® ·² ½±²¬¿½¬ ©·¬¸ ¸»¿¬»¼ ³¿¬»®·¿´ ³¿§ ½¿«­» º±¿³·²¹ ±® ¿ ­¬»¿³ »¨°´±­·±² ©·¬¸ °±­­·¾´» ­»ª»®» ¾«®²­ º®±³ ©·¼» ­½¿¬¬»®·²¹ ±º ¸±¬ ³¿¬»®·¿´ò 
Î»­«´¬¿²¬ ±ª»®º´±© ±º ½±²¬¿·²»®­ ³¿§ ®»­«´¬ ·² º·®»ò
ó ßª±·¼ ®»¿½¬·±² ©·¬¸ ±¨·¼·­·²¹ ¿¹»²¬­ò

ÍÌÑÎßÙÛ ÎÛÏË×ÎÛÓÛÒÌÍ
� ó Í¬±®» ·² ±®·¹·²¿´ ½±²¬¿·²»®­ò
ó Õ»»° ½±²¬¿·²»®­ ­»½«®»´§ ­»¿´»¼ò
ó Ò± ­³±µ·²¹ô ²¿µ»¼ ´·¹¸¬­ ±® ·¹²·¬·±² ­±«®½»­ò
ó Í¬±®» ·² ¿ ½±±´ô ¼®§ô ©»´´óª»²¬·´¿¬»¼ ¿®»¿ò

Í»½¬·±² è ó ÛÈÐÑÍËÎÛ ÝÑÒÌÎÑÔÍ ñ ÐÛÎÍÑÒßÔ ÐÎÑÌÛÝÌ×ÑÒ

ÛÈÐÑÍËÎÛ ÝÑÒÌÎÑÔÍ
Í±«®½» Ó¿¬»®·¿´ ÌÉß ³¹ñ³m
ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁ
ß«­¬®¿´·¿ Û¨°±­«®» Í¬¿²¼¿®¼­ ®»­·¼«¿´ ±·´­ô °»¬®±´»«³ô ­±´ª»²¬ó ë

®»º·²»¼ ø­»ª»®»÷ øÑ·´ ³·­¬ô ®»º·²»¼
³·²»®¿´÷

ß«­¬®¿´·¿ Û¨°±­«®» Í¬¿²¼¿®¼­ °¿®¿ºº·²·½ ¼·­¬·´´¿¬»ô ¸»¿ª§ô ë
¸§¼®±¬®»¿¬»¼ ø­»ª»®»÷ øÑ·´ ³·­¬ô
®»º·²»¼ ³·²»®¿´÷

ß«­¬®¿´·¿ Û¨°±­«®» Í¬¿²¼¿®¼­ ³·²»®¿´ ±·´ øÑ·´ ³·­¬ô ®»º·²»¼ ë
³·²»®¿´÷

ÐÛÎÍÑÒßÔ ÐÎÑÌÛÝÌ×ÑÒ

ÎÛÍÐ×ÎßÌÑÎ
Ì§°» ßóÐ Ú·´¬»® ±º ­«ºº·½·»²¬ ½¿°¿½·¬§

ÛÇÛ
� ó Í¿º»¬§ ¹´¿­­»­ ©·¬¸ ­·¼» ­¸·»´¼­ò
ó Ý¸»³·½¿´ ¹±¹¹´»­ò
ó Ý±²¬¿½¬ ´»²­»­ ³¿§ °±­» ¿ ­°»½·¿´ ¸¿¦¿®¼å ­±º¬ ½±²¬¿½¬ ´»²­»­ ³¿§ ¿¾­±®¾ ¿²¼ ½±²½»²¬®¿¬» ·®®·¬¿²¬­ò ß ©®·¬¬»² °±´·½§ ¼±½«³»²¬ô ¼»­½®·¾·²¹ ¬¸»
©»¿®·²¹ ±º ´»²­ ±® ®»­¬®·½¬·±²­ ±² «­»ô ­¸±«´¼ ¾» ½®»¿¬»¼ º±® »¿½¸ ©±®µ°´¿½» ±® ¬¿­µò Ì¸·­ ­¸±«´¼ ·²½´«¼» ¿ ®»ª·»© ±º ´»²­ ¿¾­±®°¬·±² ¿²¼ ¿¼­±®°¬·±²
º±® ¬¸» ½´¿­­ ±º ½¸»³·½¿´­ ·² «­» ¿²¼ ¿² ¿½½±«²¬ ±º ·²¶«®§ »¨°»®·»²½»ò Ó»¼·½¿´ ¿²¼ º·®­¬ó¿·¼ °»®­±²²»´ ­¸±«´¼ ¾» ¬®¿·²»¼ ·² ¬¸»·® ®»³±ª¿´ ¿²¼
­«·¬¿¾´» »¯«·°³»²¬ ­¸±«´¼ ¾» ®»¿¼·´§ ¿ª¿·´¿¾´»ò ×² ¬¸» »ª»²¬ ±º ½¸»³·½¿´ »¨°±­«®»ô ¾»¹·² »§» ·®®·¹¿¬·±² ·³³»¼·¿¬»´§ ¿²¼ ®»³±ª» ½±²¬¿½¬ ´»²­ ¿­ ­±±²
¿­ °®¿½¬·½¿¾´»ò Ô»²­ ­¸±«´¼ ¾» ®»³±ª»¼ ¿¬ ¬¸» º·®­¬ ­·¹²­ ±º »§» ®»¼²»­­ ±® ·®®·¬¿¬·±² ó ´»²­ ­¸±«´¼ ¾» ®»³±ª»¼ ·² ¿ ½´»¿² »²ª·®±²³»²¬ ±²´§ ¿º¬»®
©±®µ»®­ ¸¿ª» ©¿­¸»¼ ¸¿²¼­ ¬¸±®±«¹¸´§ò ÅÝÜÝ Ò×ÑÍØ Ý«®®»²¬ ×²¬»´´·¹»²½» Þ«´´»¬·² ëçÃò

½±²¬·²«»¼òòò



ÒËÔÑÒ èëÉóïìð Ô×Ó×ÌÛÜ ÍÔ×Ð Ü×ÚÚÛÎÛÒÌ×ßÔ Ñ×Ô
Ý¸»³©¿¬½¸ ×²¼»°»²¼»²¬ Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
×­­«» Ü¿¬»æ îìóß«¹óîðïð ÝØÛÓÉßÌÝØ ìéíïóîè
ÝçíïéÛÝ Ê»®­·±² Ò±æîòð

ÝÜ îðïðñî Ð¿¹» ì ±º ê
Í»½¬·±² è ó ÛÈÐÑÍËÎÛ ÝÑÒÌÎÑÔÍ ñ ÐÛÎÍÑÒßÔ ÐÎÑÌÛÝÌ×ÑÒ

ØßÒÜÍñÚÛÛÌ
� ó É»¿® ½¸»³·½¿´ °®±¬»½¬·ª» ¹´±ª»­ô »¹ò ÐÊÝò
ó É»¿® ­¿º»¬§ º±±¬©»¿® ±® ­¿º»¬§ ¹«³¾±±¬­ô »¹ò Î«¾¾»®ò
ÒÑÌÛæ
ó Ì¸» ³¿¬»®·¿´ ³¿§ °®±¼«½» ­µ·² ­»²­·¬·­¿¬·±² ·² °®»¼·­°±­»¼ ·²¼·ª·¼«¿´­ò Ý¿®» ³«­¬ ¾» ¬¿µ»²ô ©¸»² ®»³±ª·²¹ ¹´±ª»­ ¿²¼ ±¬¸»® °®±¬»½¬·ª» »¯«·°³»²¬ô ¬±
¿ª±·¼ ¿´´ °±­­·¾´» ­µ·² ½±²¬¿½¬ò
ó Ý±²¬¿³·²¿¬»¼ ´»¿¬¸»® ·¬»³­ô ­«½¸ ¿­ ­¸±»­ô ¾»´¬­ ¿²¼ ©¿¬½¸ó¾¿²¼­ ­¸±«´¼ ¾» ®»³±ª»¼ ¿²¼ ¼»­¬®±§»¼ò
Í«·¬¿¾·´·¬§ ¿²¼ ¼«®¿¾·´·¬§ ±º ¹´±ª» ¬§°» ·­ ¼»°»²¼»²¬ ±² «­¿¹»ò ×³°±®¬¿²¬ º¿½¬±®­ ·² ¬¸» ­»´»½¬·±² ±º ¹´±ª»­ ·²½´«¼»æ ­«½¸ ¿­æ
ó º®»¯«»²½§ ¿²¼ ¼«®¿¬·±² ±º ½±²¬¿½¬ô
ó ½¸»³·½¿´ ®»­·­¬¿²½» ±º ¹´±ª» ³¿¬»®·¿´ô
ó ¹´±ª» ¬¸·½µ²»­­ ¿²¼
ó ¼»¨¬»®·¬§ò

ÑÌØÛÎ
� ó Ñª»®¿´´­ò
ó ÐòÊòÝò ¿°®±²ò
ó Þ¿®®·»® ½®»¿³ò
ó Íµ·² ½´»¿²­·²¹ ½®»¿³ò

ÛÒÙ×ÒÛÛÎ×ÒÙ ÝÑÒÌÎÑÔÍ
� Ù»²»®¿´ »¨¸¿«­¬ ·­ ¿¼»¯«¿¬» «²¼»® ²±®³¿´ ±°»®¿¬·²¹ ½±²¼·¬·±²­ò Ô±½¿´ »¨¸¿«­¬ ª»²¬·´¿¬·±² ³¿§ ¾» ®»¯«·®»¼ ·² ­°»½·¿´ ½·®½«³­¬¿²½»­ò

Í»½¬·±² ç ó ÐØÇÍ×ÝßÔ ßÒÜ ÝØÛÓ×ÝßÔ ÐÎÑÐÛÎÌ×ÛÍ

ßÐÐÛßÎßÒÝÛ
Ý´»¿® ¾®·¹¸¬ ¿³¾»® ´·¯«·¼å ²±¬ ³·­½·¾´» ©·¬¸ ©¿¬»®ò

ÐØÇÍ×ÝßÔ ÐÎÑÐÛÎÌ×ÛÍ
Ô·¯«·¼ò
Ü±»­ ²±¬ ³·¨ ©·¬¸ ©¿¬»®ò
Ú´±¿¬­ ±² ©¿¬»®ò

Í¬¿¬» Ô·¯«·¼ Ó±´»½«´¿® É»·¹¸¬ Ò±¬ ßª¿·´¿¾´»
Ó»´¬·²¹ Î¿²¹» øpÝ÷ Ò±¬ ßª¿·´¿¾´» Ê·­½±­·¬§ íèì ½Í¬àìðpÝ
Þ±·´·²¹ Î¿²¹» øpÝ÷ Ò±¬ ßª¿·´¿¾´» Í±´«¾·´·¬§ ·² ©¿¬»® ø¹ñÔ÷ × ³³·­½·¾´»
Ú´¿­¸ Ð±·²¬ øpÝ÷ ïèð øÐÓÝÝ÷ °Ø øïû ­±´«¬·±²÷ Ò±¬ ß°°´·½¿¾´»
Ü»½±³°±­·¬·±² Ì»³° øpÝ÷ Ò±¬ ßª¿·´¿¾´» °Ø ø¿­ ­«°°´·»¼÷ Ò±¬ ß °°´·½¿¾´»
ß«¬±·¹²·¬·±² Ì»³° øpÝ÷ Ò±¬ ßª¿·´¿¾´» Ê¿°±«® Ð®»­­«®» øµÐ¿÷ Ò±¬ ßª¿·´¿¾´»
Ë°°»® Û¨°´±­·ª» Ô·³·¬ øû÷ Ò±¬ ßª¿·´¿¾´» Í°»½·º·½ Ù®¿ª·¬§ ø©¿¬»®ãï÷ ðòèèó ðòçí
Ô±©»® Û¨°´±­·ª» Ô·³·¬ øû÷ Ò±¬ ßª¿·´¿¾´» Î»´¿¬·ª» Ê¿°±«® Ü»²­·¬§ Ò±¬ ßª¿·´¿¾´»

ø¿·®ãï÷
Ê±´¿¬·´» Ý±³°±²»²¬ øûª±´÷ Ò±¬ ßª¿·´¿¾´» Ûª¿°±®¿¬·±² Î¿¬» Ò±¬ ßª¿·´¿¾´»

Í»½¬·±² ïð ó ÝØÛÓ×ÝßÔ ÍÌßÞ×Ô×ÌÇ ßÒÜ ÎÛßÝÌ×Ê×ÌÇ ×ÒÚÑÎÓßÌ×ÑÒ

ÝÑÒÜ×Ì×ÑÒÍ ÝÑÒÌÎ×ÞËÌ×ÒÙ ÌÑ ×ÒÍÌßÞ×Ô×ÌÇ
� ó Ð®»­»²½» ±º ·²½±³°¿¬·¾´» ³¿¬»®·¿´­ò
ó Ð®±¼«½¬ ·­ ½±²­·¼»®»¼ ­¬¿¾´»ò
ó Ø¿¦¿®¼±«­ °±´§³»®·­¿¬·±² ©·´´ ²±¬ ±½½«®ò
Ú±® ·²½±³°¿¬·¾´» ³¿¬»®·¿´­ ó ®»º»® ¬± Í»½¬·±² é ó Ø¿²¼´·²¹ ¿²¼ Í¬±®¿¹»ò

Í»½¬·±² ïï ó ÌÑÈ×ÝÑÔÑÙ×ÝßÔ ×ÒÚÑÎÓßÌ×ÑÒ

ÐÑÌÛÒÌ×ßÔ ØÛßÔÌØ ÛÚÚÛÝÌÍ
ßÝËÌÛ ØÛßÔÌØ ÛÚÚÛÝÌÍ ÝØÎÑÒ×Ý ØÛßÔÌØ ÛÚÚÛÝÌÍ
� Ò±¬ ¿°°´·½¿¾´»ò � Ò±¬ ¿°°´·½¿¾´»ò

ÌÑÈ×Ý×ÌÇ ßÒÜ ×ÎÎ×ÌßÌ×ÑÒ
ÐßÎßÚÚ×Ò×Ý Ü×ÍÌ×ÔÔßÌÛô ØÛßÊÇô ØÇÜÎÑÌÎÛßÌÛÜ øÍÛÊÛÎÛ÷æ
Ó×ÒÛÎßÔ Ñ×Ôæ
ÎÛÍ×ÜËßÔ Ñ×ÔÍô ÐÛÌÎÑÔÛËÓô ÍÑÔÊÛÒÌóÎÛÚ×ÒÛÜ øÍÛÊÛÎÛ÷æ
� «²´»­­ ±¬¸»®©·­» ­°»½·º·»¼ ¼¿¬¿ »¨¬®¿½¬»¼ º®±³ ÎÌÛÝÍ ó Î»¹·­¬»® ±º Ì±¨·½ Ûºº»½¬­ ±º Ý¸»³·½¿´ Í«¾­¬¿²½»­ò

� «²´»­­ ±¬¸»®©·­» ­°»½·º·»¼ ¼¿¬¿ »¨¬®¿½¬»¼ º®±³ ÎÌÛÝÍ ó Î»¹·­¬»® ±º Ì±¨·½ Ûºº»½¬­ ±º Ý¸»³·½¿´ Í«¾­¬¿²½»­ò

� Ý±²¬¿½¬ ¿´´»®¹·»­ ¯«·½µ´§ ³¿²·º»­¬ ¬¸»³­»´ª»­ ¿­ ½±²¬¿½¬ »½¦»³¿ô ³±®» ®¿®»´§ ¿­ «®¬·½¿®·¿ ±® Ï«·²½µ»ù­ ±»¼»³¿ò Ì¸» °¿¬¸±¹»²»­·­ ±º ½±²¬¿½¬ »½¦»³¿
·²ª±´ª»­ ¿ ½»´´ó³»¼·¿¬»¼ øÌ ´§³°¸±½§¬»­÷ ·³³«²» ®»¿½¬·±² ±º ¬¸» ¼»´¿§»¼ ¬§°»ò
Ò± ­·¹²·º·½¿²¬ ¿½«¬» ¬±¨·½±´±¹·½¿´ ¼¿¬¿ ·¼»²¬·º·»¼ ·² ´·¬»®¿¬«®» ­»¿®½¸ò

ÎÛÍ×ÜËßÔ Ñ×ÔÍô ÐÛÌÎÑÔÛËÓô ÍÑÔÊÛÒÌóÎÛÚ×ÒÛÜ øÍÛÊÛÎÛ÷æ

½±²¬·²«»¼òòò



ÒËÔÑÒ èëÉóïìð Ô×Ó×ÌÛÜ ÍÔ×Ð Ü×ÚÚÛÎÛÒÌ×ßÔ Ñ×Ô
Ý¸»³©¿¬½¸ ×²¼»°»²¼»²¬ Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬
×­­«» Ü¿¬»æ îìóß«¹óîðïð ÝØÛÓÉßÌÝØ ìéíïóîè
ÝçíïéÛÝ Ê»®­·±² Ò±æîòð

ÝÜ îðïðñî Ð¿¹» ë ±º ê
Í»½¬·±² ïï ó ÌÑÈ×ÝÑÔÑÙ×ÝßÔ ×ÒÚÑÎÓßÌ×ÑÒ

� Ò± ­·¹²·º·½¿²¬ ¿½«¬» ¬±¨·½±´±¹·½¿´ ¼¿¬¿ ·¼»²¬·º·»¼ ·² ´·¬»®¿¬«®» ­»¿®½¸ò
Ì¸» ­«¾­¬¿²½» ·­ ½´¿­­·º·»¼ ¾§ ×ßÎÝ ¿­ Ù®±«° íæ

ÒÑÌ ½´¿­­·º·¿¾´» ¿­ ¬± ·¬­ ½¿®½·²±¹»²·½·¬§ ¬± ¸«³¿²­ò
Ûª·¼»²½» ±º ½¿®½·²±¹»²·½·¬§ ³¿§ ¾» ·²¿¼»¯«¿¬» ±® ´·³·¬»¼ ·² ¿²·³¿´ ¬»­¬·²¹ò

ÐßÎßÚÚ×Ò×Ý Ü×ÍÌ×ÔÔßÌÛô ØÛßÊÇô ØÇÜÎÑÌÎÛßÌÛÜ øÍÛÊÛÎÛ÷æ

ÌÑÈ×Ý×ÌÇ ×ÎÎ×ÌßÌ×ÑÒ
Ñ®¿´ ø®¿¬÷ ÔÜëðæ âïëððð ³¹ñµ¹ Ò·´ Î»°±®¬»¼
Ü»®³¿´ øÒ±²»÷ ®¿¾¾·¬æ Ò±²» âëððð ³¹ñµ¹
� Ò± ¼¿¬¿ ±º ¬±¨·½±´±¹·½¿´ ­·¹²·º·½¿²½» ·¼»²¬·º·»¼ ·² ´·¬»®¿¬«®» ­»¿®½¸ò

Ó×ÒÛÎßÔ Ñ×Ôæ

� Ì±¨·½·¬§ ¿²¼ ×®®·¬¿¬·±² ¼¿¬¿ º±® °»¬®±´»«³ó¾¿­»¼ ³·²»®¿´ ±·´­ ¿®» ®»´¿¬»¼ ¬± ½¸»³·½¿´ ½±³°±²»²¬­ ¿²¼ ª¿®§ ¿­ ¼±»­ ¬¸» ½±³°±­·¬·±² ¿²¼ ­±«®½» ±º ¬¸»
±®·¹·²¿´ ½®«¼»ò
ß ­³¿´´ ¾«¬ ¼»º·²·¬» ®·­µ ±º ±½½«°¿¬·±²¿´ ­µ·² ½¿²½»® ±½½«®­ ·² ©±®µ»®­ »¨°±­»¼ ¬± °»®­·­¬»²¬ ­µ·² ½±²¬¿³·²¿¬·±² ¾§ ±·´­ ±ª»® ¿ °»®·±¼ ±º §»¿®­ò
Ð»¬®±´»«³ ±·´­ ©¸·½¸ ¿®» ­±´ª»²¬ ®»º·²»¼ñ»¨¬®¿½¬»¼ ±® ­»ª»®»´§ ¸§¼®±¬®»¿¬»¼ô ½±²¬¿·² ª»®§ ´±© ½±²½»²¬®¿¬·±²­ ±º ¾±¬¸ò

Í»½¬·±² ïî ó ÛÝÑÔÑÙ×ÝßÔ ×ÒÚÑÎÓßÌ×ÑÒ

Ò± ¼¿¬¿

Í»½¬·±² ïí ó Ü×ÍÐÑÍßÔ ÝÑÒÍ×ÜÛÎßÌ×ÑÒÍ

� ó Ý±²¬¿·²»®­ ³¿§ ­¬·´´ °®»­»²¬ ¿ ½¸»³·½¿´ ¸¿¦¿®¼ñ ¼¿²¹»® ©¸»² »³°¬§ò
ó Î»¬«®² ¬± ­«°°´·»® º±® ®»«­»ñ ®»½§½´·²¹ ·º °±­­·¾´»ò
Ñ¬¸»®©·­»æ
ó ×º ½±²¬¿·²»® ½¿² ²±¬ ¾» ½´»¿²»¼ ­«ºº·½·»²¬´§ ©»´´ ¬± »²­«®» ¬¸¿¬ ®»­·¼«¿´­ ¼± ²±¬ ®»³¿·² ±® ·º ¬¸» ½±²¬¿·²»® ½¿²²±¬ ¾» «­»¼ ¬± ­¬±®» ¬¸» ­¿³»
°®±¼«½¬ô ¬¸»² °«²½¬«®» ½±²¬¿·²»®­ô ¬± °®»ª»²¬ ®»ó«­»ô ¿²¼ ¾«®§ ¿¬ ¿² ¿«¬¸±®·­»¼ ´¿²¼º·´´ò
ó É¸»®» °±­­·¾´» ®»¬¿·² ´¿¾»´ ©¿®²·²¹­ ¿²¼ ÓÍÜÍ ¿²¼ ±¾­»®ª» ¿´´ ²±¬·½»­ °»®¬¿·²·²¹ ¬± ¬¸» °®±¼«½¬ò
Ô»¹·­´¿¬·±² ¿¼¼®»­­·²¹ ©¿­¬» ¼·­°±­¿´ ®»¯«·®»³»²¬­ ³¿§ ¼·ºº»® ¾§ ½±«²¬®§ô ­¬¿¬» ¿²¼ñ ±® ¬»®®·¬±®§ò Û¿½¸ «­»® ³«­¬ ®»º»® ¬± ´¿©­ ±°»®¿¬·²¹ ·² ¬¸»·®
¿®»¿ò
ß Ø·»®¿®½¸§ ±º Ý±²¬®±´­ ­»»³­ ¬± ¾» ½±³³±² ó ¬¸» «­»® ­¸±«´¼ ·²ª»­¬·¹¿¬»æ
ó Î»¼«½¬·±²ò
ó ÜÑ ÒÑÌ ¿´´±© ©¿­¸ ©¿¬»® º®±³ ½´»¿²·²¹ ±® °®±½»­­ »¯«·°³»²¬ ¬± »²¬»® ¼®¿·²­ò
ó ×¬ ³¿§ ¾» ²»½»­­¿®§ ¬± ½±´´»½¬ ¿´´ ©¿­¸ ©¿¬»® º±® ¬®»¿¬³»²¬ ¾»º±®» ¼·­°±­¿´ò
ó ×² ¿´´ ½¿­»­ ¼·­°±­¿´ ¬± ­»©»® ³¿§ ¾» ­«¾¶»½¬ ¬± ´±½¿´ ´¿©­ ¿²¼ ®»¹«´¿¬·±²­ ¿²¼ ¬¸»­» ­¸±«´¼ ¾» ½±²­·¼»®»¼ º·®­¬ò
ó É¸»®» ·² ¼±«¾¬ ½±²¬¿½¬ ¬¸» ®»­°±²­·¾´» ¿«¬¸±®·¬§ò
ó Î»½§½´» ©¸»®»ª»® °±­­·¾´» ±® ½±²­«´¬ ³¿²«º¿½¬«®»® º±® ®»½§½´·²¹ ±°¬·±²­ò
ó Ý±²­«´¬ Í¬¿¬» Ô¿²¼ É¿­¬» ß«¬¸±®·¬§ º±® ¼·­°±­¿´ò
ó Þ«®§ ±® ·²½·²»®¿¬» ®»­·¼«» ¿¬ ¿² ¿°°®±ª»¼ ­·¬»ò
ó Î»½§½´» ½±²¬¿·²»®­ ·º °±­­·¾´»ô ±® ¼·­°±­» ±º ·² ¿² ¿«¬¸±®·­»¼ ´¿²¼º·´´ò

Í»½¬·±² ïì ó ÌÎßÒÍÐÑÎÌßÌ×ÑÒ ×ÒÚÑÎÓßÌ×ÑÒ

ØßÆÝØÛÓæ
Ò±²» øßÜÙé÷

ÒÑÌ ÎÛÙËÔßÌÛÜ ÚÑÎ ÌÎßÒÍÐÑÎÌ ÑÚ ÜßÒÙÛÎÑËÍ ÙÑÑÜÍæ ßÜÙéô ËÒô ×ßÌßô ×ÓÜÙ

Í»½¬·±² ïë ó ÎÛÙËÔßÌÑÎÇ ×ÒÚÑÎÓßÌ×ÑÒ

ÐÑ×ÍÑÒÍ ÍÝØÛÜËÔÛ
Ò±²»

ÎÛÙËÔßÌ×ÑÒÍ
Î»¹«´¿¬·±²­ º±® ·²¹®»¼·»²¬­

®»­·¼«¿´ ±·´­ô °»¬®±´»«³ô ­±´ª»²¬ó®»º·²»¼ ø­»ª»®»÷ øÝßÍæ êìéìîóðïóì÷ ·­ º±«²¼ ±² ¬¸» º±´´±©·²¹
®»¹«´¿¬±®§ ´·­¬­å
þß«­¬®¿´·¿ Ø¿¦¿®¼±«­ Í«¾­¬¿²½»­þôþß«­¬®¿´·¿ ×²ª»²¬±®§ ±º Ý¸»³·½¿´ Í«¾­¬¿²½»­ øß×ÝÍ÷þôþÑÛÝÜ Î»°®»­»²¬¿¬·ª» Ô·­¬ ±º Ø·¹¸ Ð®±¼«½¬·±² Ê±´«³» øØÐÊ÷
Ý¸»³·½¿´­þ

½±²¬·²«»¼òòò
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Í»½¬·±² ïê ó ÑÌØÛÎ ×ÒÚÑÎÓßÌ×ÑÒ
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Micromeritics Material Safety Data Sheet
Title : HYDRAULIC FLUID OD-15-10(1-L) MSDS No. : 920/16002/00MSDS

Date of Preparation : 06/25/04 Revision : C

Page 1 of 3

Í»½¬·±² ï ó Ý¸»³·½¿´ Ð®±¼«½¬ ¿²¼ Ý±³°¿²§ ×¼»²¬·º·½¿¬·±²

Product/Chemical Name: HYDRAULIC FLUID OD-15-10

Chemical Formula: Blend

CAS Number: n/a

Other Designations:

General Use:

Supplier: Micromeritics Instrument Corp. Contact: Human Resources

1 Micromeritics Dr. Phone: (770) 662-3620

Norcross, GA 30093-1877 USA Fax: (770) 662-3696

Manufacturer: Sun Company, Inc. Ten Penn Center 1801 Market St. Philadelphia, PA 19103-1699

(770) 662-3678

Í»½¬·±² î ó Ý±³°±­·¬·±² ñ ×²º±®³¿¬·±² ±² ×²¹®»¼·»²¬­

Ingredient Name CAS Number % vol

Severely solvent refined heavy paraffinic petroleum oil 64741-88-4 90-100

Zinc dialkyl Dithiophosphats 68649-42-3 0-1

Butylated Phenol n/a 0-1

Calcium Sulfonate 61789-86-4 0-1

Acrylic Copolymer 68171-46-0 0-1

2-Ethylhexanol 104-76-7 0-1

Trace Impurities:

OSHA PEL ACGIH TLV NIOSH REL NIOSH

Ingredient TWA STEL TWA STEL TWA STEL IDLH

Severely solvent refined

heavy paraffinic petroleum

oil

ë³¹ñ³í ó ë³¹ñ³í ó ²ñ¿ ²ñ¿ ²ñ¿

Zinc dialkyl Dithiophosphats ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Butylated Phenol ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Calcium Sulfonate ²ò¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Acrylic Copolymer ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

2-Ethylhexanol ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Additional exposure limits:

Oil Mist

5mg/m
3

5mg/m
3

Í»½¬·±² í ó Ø¿¦¿®¼­ ×¼»²¬·º·½¿¬·±²

¶¶¶¶¶¶¶¶¶¶ Û³»®¹»²½§ Ñª»®ª·»© ¶¶¶¶¶¶¶¶¶¶

Potential Health Effects
Primary Entry Routes: Skin

Effects of Overexposure :

Inhalation: No effects expected

Eye: Contact with the eye may cause minimal irritation.

Skin: Practically non-toxic if absorbed (LD50 greater than 2000 mg/kg). May cause mild irritation with

prolonged or repeated contact.

Ingestion: Practically non-toxic (LD50 > 15g/Kg).

HMIS
H

F

R

1

1

0

PPE†

†Sec. 8
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Í»½¬·±² ì ó Ú·®­¬ ß·¼ Ó»¿­«®»­

Inhalation: Move person to fresh air.

Eye: Flush with water.

Skin: Wash with soap and water until no odor remains. Wash clothing before reuse.

Swallowing: Practically non-toxic. Induction of vomiting not required. Obtain emergency medical attention.

Small amounts which accidentally enter mouth should be rinsed out until taste of it is gone.

Other Information: Warning!! Ø·¹¸ °®»­­«®» ·²¶»½¬·±² ±º ±·´ ¬¸®±«¹¸ ¬¸» ­µ·² ·­ ¿ ³»¼·¿´ »³»®¹»²½§ò
Ì¸»®» ³¿§ ¾» ²± ­·¹² ±º ·²¶«®§ ¿²¼ ²± ·²·¬·¿´ °¿·²ò Ì¸·­ ±·´ ³«­¬ ¾» ®»³±ª»¼ ½±³°´»¬»´§ ¾§ ¿ °¸§­·½·¿²ò Ú¿·´«®»
¬± ±¾¬¿·² ·³³»¼·¿¬» ¬®»¿¬³»²¬ ¸¿­ ®»­«´¬»¼ ·² ´±­­ ±º ¿ º·²¹»®ô ¸¿²¼ ±® ¿®³ò
ÉØÓ×Í Ý´¿­­·º·½¿¬·±²æ Ò±¬ ½±²¬®±´´»¼ò

Í»½¬·±² ë ó Ú·®»óÚ·¹¸¬·²¹ Ó»¿­«®»­

Flash Point: 380°F (192°C)

Flash Point Method: COC

Extinguishing Media: Water spray, regular foam, dry chemical, carbon dioxide.

Unusual Fire or Explosion Hazards: n/a

Fire-Fighting Procedures: Wear self-contained breathing apparatus. Wear structural firefighters protective

clothing.

Í»½¬·±² ê ó ß½½·¼»²¬¿´ Î»´»¿­» Ó»¿­«®»­

Spill /Leak Procedures: n/a

Í»½¬·±² é ó Ø¿²¼´·²¹ ¿²¼ Í¬±®¿¹»

Handling/ Storage Requirements: n/a

Í»½¬·±² è ó Û¨°±­«®» Ý±²¬®±´­ ñ Ð»®­±²¿´ Ð®±¬»½¬·±²

N/A

Í»½¬·±² ç ó Ð¸§­·½¿´ ¿²¼ Ý¸»³·½¿´ Ð®±°»®¬·»­

Appearance and Odor: clear fluid, little odor

Odor Threshold: n/a

Vapor Pressure: <0.0001 (mm Hg at 20 °C)

Vapor Density (Air=1): 10 +

Formula Weight: n/a

Density: n/a

Specific Gravity (H2O=1, at 4 °C): 0.87

Water Solubility: nil

Other Solubilities: n/a

Boiling Point: n/a

Melting Point: n/a

Viscosity: 165 sus @ 100°F. 32.0 CST @ 40 °C.

% Volatile: n/a

Evaporation Rate: 1000X slower (ehtyl ether = 1)

Í»½¬·±² ïð ó Í¬¿¾·´·¬§ ¿²¼ Î»¿½¬·ª·¬§

Stability: HYDRAULIC FLUID OD-15-10 is stable.

Polymerization: Hazardous polymerization will not occur.

Chemical Incompatibilities: Strong oxidizers.

Conditions to Avoid: n/a

Hazardous Decomposition Products: Combustion will produce carbon monoxide, oxides of sulfur and

asphyxiants.

NFPA

1

1 0

-
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Í»½¬·±² ïïó Ì±¨·½±´±¹·½¿´ ×²º±®³¿¬·±²

n/a

Í»½¬·±² ïî ó Û½±´±¹·½¿´ ×²º±®³¿¬·±²

Ecotoxicity: n/a

Í»½¬·±² ïí ó Ü·­°±­¿´ Ý±²­·¼»®¿¬·±²­

Disposal: n/a

Í»½¬·±² ïì ó Ì®¿²­°±®¬ ×²º±®³¿¬·±²

n/a

Í»½¬·±² ïë ó Î»¹«´¿¬±®§ ×²º±®³¿¬·±²

n/a

Í»½¬·±² ïê ó Ñ¬¸»® ×²º±®³¿¬·±²

Prepared By: C. Bills

Revision Notes:

Disclaimer:



ENDURATEX TM EP 1000

ENT1000, 490-243

Enduratex EP 1000 extreme pressure gear oil is suitable for enclosed helical, worm, spur
and bevel gear assemblies which require an EP type ISO 1000 viscosity grade lubricant.
It is specifically intended for use in heavy duty gears in the mining and resource
industries.

Suncor Energy: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

Petro-Canada Lubricants Inc.
2310 Lakeshore Road West
Mississauga, Ontario
Canada L5J 1K2

Material Safety Data Sheet

Product name

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

ENDURATEX TM EP 1000

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

No known significant effects or critical hazards.

Slightly irritating to the eyes.

No known significant effects or critical hazards.

Slightly irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Viscous liquid.

See toxicological information (Section 11)

No specific hazard.

:

:

:

:

:

:

:

Medical conditions

aggravated by over-

exposure

Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
severe skin irritation. Repeated skin exposure can produce local skin destruction or
dermatitis.

:

Odour : Mild sulphur/phosphorus odour.

OSHA/HCS status : While this material is not considered hazardous by the OSHA Hazard Communication
Standard (29 CFR 1910.1200), this MSDS contains valuable information critical to the
safe handling and proper use of the product. This MSDS should be retained and
available for employees and other users of this product.

2 .

Potential chronic health effects

Carcinogenicity : Not listed as carcinogenic by OSHA, NTP or IARC.

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Chronic effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

WHMIS (Canada) : Not controlled under WHMIS (Canada).

Composition/information on ingredients3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 1/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures
Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Use an extinguishing agent suitable for the surrounding fire.

Low fire hazard. This material must be heated before ignition will occur.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition.

Fire-fighting measures

Extinguishing media

Special remarks on fire

hazards

Special remarks on

explosion hazards

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training.

May be combustible at high temperature.

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), phosphorus oxides (POx), sulphur
oxides (SOx), hydrogen sulfide (H2S), hydrocarbons, smoke and irritating vapours as
products of incomplete combustion.

Flammability of the product :

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see Section 8).

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Dispose of via a licensed waste
disposal contractor.

Small spill :

Methods for cleaning up

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 2/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Accidental release measures6 .
Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Dispose of via a licensed waste disposal contractor. Contaminated
absorbent material may pose the same hazard as the spilt product. Note: see section 1
for emergency contact information and section 13 for waste disposal.

Large spill :

Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until
ready for use. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Do not store in unlabelled containers. Use appropriate
containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Remove contaminated clothing and protective equipment before entering eating areas.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapour or
mist. Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Empty containers retain product residue
and can be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Mineral oil ACGIH TLV (United States). Notes: (Mineral oil)
TWA: 5 mg/m³, (Inhalable fraction)

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour filter

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protection

Eyes

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: neoprene, nitrile, polyvinyl alcohol (PVA), Viton®.

Hands :

8 .

Engineering measures : No special ventilation requirements. Good general ventilation should be sufficient to
control worker exposure to airborne contaminants. If this product contains ingredients
with exposure limits, use process enclosures, local exhaust ventilation or other
engineering controls to keep worker exposure below any recommended or statutory
limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 3/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Exposure controls/personal protection8 .
Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Skin :

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

Not available.

Viscous liquid.

Not available.

Not available.

Not available.

0.902 kg/L @ 15°C (59°F)

Not available.

Not available.

Not available.

Not available.

Mild sulphur/phosphorus odour.

Clear brown

Boiling/condensation point

Melting/freezing point

Not available.

1077 cSt @ 40°C (104°F), 55 cSt @ 100°C (212°F), VI=100

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Open cup: 237°C (458.6°F) [Cleveland.]

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Pour point -15°C (5°F):

The product is stable.

Reactive with oxidising agents.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, smoke and irritating vapours when heated to decomposition.

Stability and reactivity
Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 4/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Toxicological information11 .
Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

Other adverse effects : No known significant effects or critical hazards.

The generation of waste should be avoided or minimised wherever possible. Significant
quantities of waste product residues should not be disposed of via the foul sewer but
processed in a suitable effluent treatment plant. Dispose of surplus and non-recyclable
products via a licensed waste disposal contractor. Disposal of this product, solutions
and any by-products should at all times comply with the requirements of environmental
protection and waste disposal legislation and any regional local authority requirements.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

- -DOT Classification

TDG Classification -

- -

Not
regulated.

- -

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not
regulated.

-

14 .

PG* : Packing group

Not regulated.HCS Classification

Regulatory information

WHMIS (Canada) Not controlled under WHMIS (Canada).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

Canada inventory : All components are listed or exempted.

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 5/6
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Regulatory information15 .

China inventory (IECSC): All components are listed or exempted.International lists :

United States inventory

(TSCA 8b)

All components are listed or exempted.:

Europe inventory : All components are listed or exempted.

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

Other information

References

Hazardous Material

Information System (U.S.A.)

1

1

0

0

1

1

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Health

Flammability

Physical hazards

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

4/18/2011.:

:

:

:

:

:

16 .

Indicates information that has changed from previously issued version.

18 April 2011

3/11/2009.

For Copy of (M)SDS : The Canadian Controlled Products Regulations (CPR) (Under the Hazardous Products
Act, part of the WHMIS legislation) only apply to WHMIS Controlled (i.e., hazardous)
products. Therefore, the CPR and the 3-year update rule specified therein do not apply to
WHMIS Non-Controlled products. Although this is true, customarily Petro-Canada
reviews and updates Non-Controlled product MSDS if a customer requests such an
update. These Non-Controlled product updates are given a lower priority than Controlled
products but are handled as soon as practicable. If you would like to verify if the MSDS
you have is the most current, or you require any further information, please contact:

Internet: lubricants.petro-canada.ca/msds

Lubricants:
Western Canada, telephone: 1-800-661-1199; fax: 1-800-378-4518
Ontario & Central Canada, telephone: 1-800-268-5850; fax: 1-800-201-6285
Quebec & Eastern Canada, telephone: 1-800-576-1686; fax: 1-800-201-6285

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Personal protection B

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 6/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business



p. 1

0

3 1

Ø» ¿ ´¬¸

Ú·®»

Î» ¿ ½ ¬ ·ª ·¬ §

Ð » ®­ ± ² ¿ ´
Ð ®± ¬ » ½ ¬ ·± ²

í

ð

ï

Material Safety Data Sheet

Hydrochloric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrochloric acid

Catalog Codes: SLH1462, SLH3154

CAS#: Mixture.

RTECS: MW4025000

TSCA: TSCA 8(b) inventory: Hydrochloric acid

CI#: Not applicable.

Synonym: Hydrochloric Acid; Muriatic Acid

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Hydrogen chloride 7647-01-0 20-38

Water 7732-18-5 62-80

Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly

hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid or spray mist may produce tissue damage

particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the

spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath.

Severe over-exposure can result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin

inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for

human.) by IARC [Hydrochloric acid]. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, mucous membranes, upper

respiratory tract, skin, eyes, Circulatory System, teeth. Repeated or prolonged exposure to the substance can produce target
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organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation.

Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial

infection. Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in one

or many human organs.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of metals

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Non combustible. Calcium carbide reacts with hydrogen chloride gas with incandescence. Uranium phosphide reacts with

hydrochloric acid to release spontaneously flammable phosphine. Rubidium acetylene carbides burns with slightly warm

hydrochloric acid. Lithium silicide in contact with hydrogen chloride becomes incandescent. When dilute hydrochloric acid is

used, gas spontaneously flammable in air is evolved. Magnesium boride treated with concentrated hydrochloric acid produces

spontaneously flammble gas. Cesium acetylene carbide burns hydrogen chloride gas. Cesium carbide ignites in contact with

hydrochloric acid unless acid is dilute. Reacts with most metals to produce flammable Hydrodgen gas.

Special Remarks on Explosion Hazards:
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Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, or other violent/vigorous reaction:

Acetic anhydride AgClO + CCl4 Alcohols + hydrogen cyanide, Aluminum Aluminum-titanium alloys (with HCl vapor), 2-Amino

ethanol, Ammonium hydroxide, Calcium carbide Ca3P2 Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium

carbide Cesium acetylene carbide, 1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HClO4 Hexalithium

disilicide H2SO4 Metal acetylides or carbides, Magnesium boride, Mercuric sulfate, Oleum, Potassium permanganate,

beta-Propiolactone Propylene oxide Rubidium carbide, Rubidium, acetylene carbide Sodium (with aqueous HCl), Sodium

hydroxide Sodium tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate. Silver perchlorate with carbon

tetrachloride in the presence of hydrochloric acid produces trichloromethyl perchlorate which detonates at 40 deg. C.

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If

necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration

level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.

In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show

the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, organic

materials, metals, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong

polyethylene inner package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

CEIL: 5 (ppm) from OSHA (PEL) [United States] CEIL: 7 (mg/m3) from OSHA (PEL) [United States] CEIL: 5 from NIOSH

CEIL: 7 (mg/m3) from NIOSH TWA: 1 STEL: 5 (ppm) [United Kingdom (UK)] TWA: 2 STEL: 8 (mg/m3) [United Kingdom

(UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
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Odor: Pungent. Irritating (Strong.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point:

108.58 C @ 760 mm Hg (for 20.22% HCl in water) 83 C @ 760 mm Hg (for 31% HCl in water) 50.5 C (for 37% HCl in water)

Melting Point:

-62.25°C (-80°F) (20.69% HCl in water) -46.2 C (31.24% HCl in water) -25.4 C (39.17% HCl in water)

Critical Temperature: Not available.

Specific Gravity:

1.1- 1.19 (Water = 1) 1.10 (20%and 22% HCl solutions) 1.12 (24% HCl solution) 1.15 (29.57% HCl solution) 1.16 (32% HCl

solution) 1.19 (37% and 38%HCl solutions)

Vapor Pressure: 16 kPa (@ 20°C) average

Vapor Density: 1.267 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.25 to 10 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, water

Incompatibility with various substances:

Highly reactive with metals. Reactive with oxidizing agents, organic materials, alkalis, water.

Corrosivity:

Extremely corrosive in presence of aluminum, of copper, of stainless steel(304), of stainless steel(316). Non-corrosive in

presence of glass.

Special Remarks on Reactivity:

Reacts with water especially when water is added to the product. Absorption of gaseous hydrogen chloride on mercuric

sulfate becomes violent @ 125 deg. C. Sodium reacts very violently with gaseous hydrogen chloride. Calcium phosphide

and hydrochloric acid undergo very energetic reaction. It reacts with oxidizers releasing chlorine gas. Incompatible with,

alkali metals, carbides, borides, metal oxides, vinyl acetate, acetylides, sulphides, phosphides, cyanides, carbonates. Reacts

with most metals to produce flammable Hydrogen gas. Reacts violently (moderate reaction with heat of evolution) with

water especially when water is added to the product. Isolate hydrogen chloride from heat, direct sunlight, alkalies (reacts

vigorously), organic materials, and oxidizers (especially nitric acid and chlorates), amines, metals, copper and alloys (e.g.

brass), hydroxides, zinc (galvanized materials), lithium silicide (incandescence), sulfuric acid(increase in temperature and

pressure) Hydrogen chloride gas is emitted when this product is in contact with sulfuric acid. Adsorption of Hydrochloric Acid

onto silicon dioxide results in exothmeric reaction. Hydrogen chloride causes aldehydes and epoxides to violently polymerize.

Hydrogen chloride or Hydrochloric Acid in contact with the folloiwng can cause explosion or ignition on contact or

Special Remarks on Corrosivity:
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Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals (mercury, gold, platinium, tantalum,

silver, and certain alloys are exceptions). It is one of the most corrosive of the nonoxidizing acids in contact with copper alloys.

No corrosivity data on zinc, steel. Severe Corrosive effect on brass and bronze

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:

Acute oral toxicity (LD50): 900 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 1108 ppm, 1 hours [Mouse]. Acute toxicity of

the vapor (LC50): 3124 ppm, 1 hours [Rat].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid]. May cause damage to the

following organs: kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, Circulatory System, teeth.

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, . Hazardous in case of eye contact

(corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Doses (LDL/LCL) LDL [Man] -Route: Oral; 2857 ug/kg LCL [Human] - Route: Inhalation; Dose: 1300

ppm/30M LCL [Rabbit] - Route: Inhalation; Dose: 4413 ppm/30M

Special Remarks on Chronic Effects on Humans:

May cause adverse reproductive effects (fetoxicity). May affect genetic material.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: Corrosive. Causes severe

eye irritation/conjuntivitis, burns, corneal necrosis. Inhalation: May be fatal if inhaled. Material is extremely destructive to

tissue of the mucous membranes and upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat,

and larryngeal burning, and irritation, pain and inflammation, coughing, sneezing, choking sensation, hoarseness, laryngeal

spasms, upper respiratory tract edema, chest pains, as well has headache, and palpitations. Inhalation of high concentrations

can result in corrosive burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal perforation,

glottal closure, occur, particularly if exposure is prolonged. May affect the liver. Ingestion: May be fatal if swallowed. Causes

irritation and burning, ulceration, or perforation of the gastrointestinal tract and resultant peritonitis, gastric hemorrhage and

infection. Can also cause nausea, vomitting (with "coffee ground" emesis), diarrhea, thirst, difficulty swallowing, salivation,

chills, fever, uneasiness, shock, strictures and stenosis (esophogeal, gastric, pyloric). May affect behavior (excitement), the

cardiovascular system (weak rapid pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys- renal

failure, nephritis). Acute exposure via inhalation or ingestion can also cause erosion of tooth enamel. Chronic Potential Health

Effects: dyspnea, bronchitis. Chemical pneumonitis and pulmonary edema can also

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
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Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Hydrochloric acid, solution UNNA: 1789 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut hazardous material survey.: Hydrochloric acid Illinois toxic substances disclosure to employee act: Hydrochloric

acid Illinois chemical safety act: Hydrochloric acid New York release reporting list: Hydrochloric acid Rhode Island RTK

hazardous substances: Hydrochloric acid Pennsylvania RTK: Hydrochloric acid Minnesota: Hydrochloric acid Massachusetts

RTK: Hydrochloric acid Massachusetts spill list: Hydrochloric acid New Jersey: Hydrochloric acid New Jersey spill list:

Hydrochloric acid Louisiana RTK reporting list: Hydrochloric acid Louisiana spill reporting: Hydrochloric acid California

Director's List of Hazardous Substances: Hydrochloric acid TSCA 8(b) inventory: Hydrochloric acid TSCA 4(a) proposed test

rules: Hydrochloric acid SARA 302/304/311/312 extremely hazardous substances: Hydrochloric acid SARA 313 toxic chemical

notification and release reporting: Hydrochloric acid CERCLA: Hazardous substances.: Hydrochloric acid: 5000 lbs. (2268 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R34- Causes burns. R37- Irritating to respiratory system. S26- In case of contact with eyes, rinse immediately with plenty of

water and seek medical advice. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label

where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information
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Material Safety Data Sheet

Hydrogen Peroxide 30% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrogen Peroxide 30%

Catalog Codes: SLH1552

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water; Hydrogen Peroxide

CI#: Not applicable.

Synonym: Hydrogen Peroxide 30%

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Water 7732-18-5 70

Hydrogen Peroxide 7722-84-1 30

Toxicological Data on Ingredients: Hydrogen Peroxide: ORAL (LD50): Acute: 2000 mg/kg [Mouse]. DERMAL (LD50): Acute:

4060 mg/kg [Rat]. 2000 mg/kg [ pig]. VAPOR (LC50): Acute: 2000 mg/m 4 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant). Hazardous in case of skin contact (corrosive), of eye

contact (corrosive), of ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce

tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns.

Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness

of breath. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory

irritation. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by

itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged

exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: combustible materials

Explosion Hazards in Presence of Various Substances: Slightly explosive in presence of open flames and sparks, of heat,

of organic materials, of metals, of acids.

Fire Fighting Media and Instructions:

Fire: Small fires: Use water. Do not use dry chemicals or foams. CO2, or Halon may provide limited control. Large fires: Flood

fire area with water from a distance. Move containers from fire area if you can do it without risk. Do not move cargo or vehicle

if cargo has been exposed to heat. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles.

Cool containers with flooding quantities of water until well after fire is out. ALWAYS stay away from tanks engulfed in fire.

For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /

Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen peroxide; Hydrogen peroxide,

aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized as necessary)/ [QC Reviewed]

[U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S.

Government Printing Office, 2000,p. G-140]

Special Remarks on Fire Hazards:

Most cellulose (wood, cotton) materials contain enough catalyst to cause spontaneous ignition with 90% Hydrogen Peroxide.

Hydrogen Peroxide is a strong oxider. It is not flammable itself, but it can cause spontaneous combustion of flammable

materials and continued support of the combustion because it liberates oxygen as it decomposes. Hydrogen peroxide mixed

with magnesium and a trace of magnesium dioxide will ignite immediately.

Special Remarks on Explosion Hazards:
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Soluble fuels (acetone, ethanol, glycerol) will detonate on a mixture with peroxide over 30% concentration, the violence

increasing with concentration. Explosive with acetic acid, acetic anhydride, acetone, alcohols, carboxylic acids, nitrogen

containing bases, As2S3, Cl2 + KOH, FeS, FeSO4 + 2 methylpryidine + H2SO4, nitric acid, potassium permanganate,

P2O5, H2Se, Alcohols + H2SO4, Alcohols + tin chloride, Antimoy trisulfide, chlorosulfonic acid, Aromatic hydrocarbons

+ trifluoroacetic acid, Azeliac acid + sulfuric acid (above 45 C), Benzenesulfonic anhydride, tert-butanol + sulfuric acid,

Hydrazine, Sulfuric acid, Sodium iodate, Tetrahydrothiophene, Thiodiglycol, Mercurous oxide, mercuric oxide, Lead dioxide,

Lead oxide, Manganese dioxide, Lead sulfide, Gallium + HCl, Ketenes + nitric acid, Iron (II) sulfate + 2-methylpyridine +

sulfuric acid, Iron (II) sulfate + nitric acid, + sodium carboxymethylcellulose (when evaporated), Vinyl acetate, trioxane, water

+ oxygenated compounds (eg: acetaldehyde, acetic acid, acetone, ethanol, formaldehyde, formic acid, methanol, 2-propanol,

propionaldehyde), organic compounds. Beware: Many mixitures of hydrogen peroxide and organic materials may not

explode upon contact. However, the resulting combination is detonatable either upon catching fire or by impact. EXPLOSION

HAZARD: SEVERE, WHEN HIGHLY CONCENTRATED OR PURE H2O2 IS EXPOSED TO HEAT, MECHANICAL IMPACT,

OR CAUSED TO DECOMPOSE CATALYTICALLY BY METALS & THEIR SALTS, DUSTS & ALKALIES. ANOTHER

SOURCE OF HYDROGEN PEROXIDE EXPLOSIONS IS FROM SEALING THE MATERIAL IN STRONG CONTAINERS.

UNDER SUCH CONDITIONS EVEN GRADUAL DECOMPOSITION OF HYDROGEN PEROXIDE TO WATER + 1/2 OXYGEN

CAN CAUSE LARGE PRESSURES TO BUILD UP IN THE CONTAINERS WHICH MAY BURST EXPLOSIVELY. Fire or

explosion: May explode from friction, heat or contamination. These substances will accelerate burning when involved in a fire.

May ignite combustibles (wood, paper, oil, clothing, etc.). Some will react explosively with hydrocarbons (fuels). Containers

may explode when heated. Runoff may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, stabilized,

with more than 60% Hydrogen peroxide; Hydrogen peroxide, stabilized/ [QC Reviewed] [U.S. Department of Transportation.

2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S. Government Printing Office,

2000,p. G-143] . Fire or explosion: These substances will accelerate burning when involved in a fire. Some may decompose

explosively when heated or involved in a fire. May explode from heat or contamination. Some will react explosively with

hydrocarbons (fuels). May ignite combustibles (wood, paper, oil, clothing, etc.). Containers may explode when heated. Runoff

may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen

peroxide; Hydrogen peroxide, aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized

as necessary)/ [QC Reviewed] [U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8

Edition. Washington, D.C: U.S. Government Printing Office, 2000,p. G-140] (Hydrogen Peroxide)

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance

damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,

basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a

concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible

material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient

ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or

the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents,

combustible materials, organic materials, metals, acids, alkalis.

Storage:

Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents

and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not store above 8°C (46.4°F).

Refrigerate Sensitive to light. Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection
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Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

Hydrogen Peroxide TWA: 1 (ppm) from ACGIH (TLV) [United States] TWA: 1 (ppm) from OSHA (PEL) [United States] TWA: 1

STEL: 2 [Canada] TWA: 1.4 (mg/m3) from NIOSH TWA: 1.4 (mg/m3) from OSHA (PEL) [United States] TWA: 1 (ppm) [United

Kingdom (UK)] TWA: 1.4 (mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Odorless.

Taste: Slightly acid. Bitter

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Not available

Boiling Point: 108°C (226.4°F)

Melting Point: -33°C (-27.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.1 (Water = 1)

Vapor Pressure: 3.1 kPa (@ 20°C)

Vapor Density: 1.1 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:

Easily soluble in cold water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable. It contains a stabilizer.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with reducing agents, combustible materials, organic materials, metals,

acids, alkalis.
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Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Light sensitive. Incompatible with reducing materials, ethers (dioxane, furfuran, tetrahydrofuran), oxidizing materials,

Metals(eg. potassium, sodium lithium, iron, copper, brass, bronze, chromium, zinc, lead, silver, nickel), metal oxides (eg.

cobalt oxide, iron oxide, lead oxide, lead hydroxide, manganese oxide), metal salts (eg. calcium permanganate, salts of

iron), manganese, asbestos, vanadium, platinium, tungsten, molybdeum, triethylamine, palladium, sodium pyrophosphate,

carboxylic acids, cyclopentadiene, formic acid, rust, ketones, sodium carbonate, alcohols, sodium borate, aniline, mercurous

chloride, rust, nitric acid, sodium pyrophosphate, hexavalent chromium compounds, tetrahydrofuran, sodium fluoride organic

matter, potassium permanganate, urea, chlorosulfonic acid, manganese dioxide, hydrogen selenide, charcoal, coal, sodium

borate, alkalies, cyclopentadiene, glycerine, cyanides (potassium, cyanide, sodium cyanide), nitrogen compounds.. Caused to

decompose catalytically by metals (in order of decreasing effectiveness): Osmium, Palladium, Platinum, Iridium, Gold, Silver,

Manganese, Cobalt, Copper, Lead. Concentrated hydrogen peroxide may decompose violently or explosively in contact with

iron, copper, chromium, and most other metals and their salts, and dust. (Hydrogen Peroxide)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:

Acute oral toxicity (LD50): 6667 mg/kg (Mouse) (Calculated value for the mixture). Acute dermal toxicity (LD50): 6667 mg/kg

( pig) (Calculated value for the mixture).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not classifiable

for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. [Hydrogen

Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. Contains material which may cause damage to the

following organs: blood, upper respiratory tract, skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (irritant). Hazardous in case of skin contact (corrosive), of eye contact (corrosive), of

ingestion, of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

May cause cancer and may affect genetic material based on animal data. May be tumorigenic. (Hydrogen Peroxide)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and possible burns. Absorption into skin may affect

behavior/central nervous system (tremor, ataxia, convulsions), respiration (dyspnea, pulmonary emboli), brain. Eyes: Causes

severe eye irritation, superficial clouding, corneal edema, and may cause burns. Inhalation: Causes respiratory tract irritation

with coughing, lacrimation. May cause chemical burns to the respiratory tract. May affect behavior/Central nervous system

(insomnia, headache, ataxia, nervous tremors with numb extremities) and may cause ulceration of nasal tissue, and , chemical

pneumonia, unconciousness, and possible death. At high concentrations, respiratory effects may include acute lung damage,

and delayed pulmonary edema. May affect blood. Ingestion: Causes gastrointestional tract irritation with nausea, vomiting,

hypermotility, and diarrhea. Causes gastrointestional tract burns. May affect cardiovascular system and cause vascular

collapse and damage. May affect blood (change in leukocyte count, pigmented or nucleated red blood cells). May cause

difficulty in swallowing, stomach distension and possible cerebal swelling. May affect behavior/central nervous system (tetany,

excitement). Chronic Potential Health Effects: Prolonged or repeated skin contact may cause dermatitis. Repeated contact

may also cause corneal damage. Prolonged or repeated ingestion may affect metabolism (weight loss). Prolonged or repeated

inhalation may affect respiration, blood. (Hydrogen Peroxide)

Section 12: Ecological Information

Ecotoxicity: Not available.
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BOD5 and COD: Not available.

Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 5.1: Oxidizing material.

Identification: : Hydrogen peroxide, aqueous solution UNNA: 2014 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

New York acutely hazardous substances: Hydrogen Peroxide Rhode Island RTK hazardous substances: Hydrogen Peroxide

Pennsylvania RTK: Hydrogen Peroxide Florida: Hydrogen Peroxide Minnesota: Hydrogen Peroxide Massachusetts RTK:

Hydrogen Peroxide New Jersey: Hydrogen Peroxide TSCA 8(b) inventory: Hydrogen Peroxide SARA 302/304/311/312

extremely hazardous substances: Hydrogen Peroxide CERCLA: Hazardous substances.: Hydrogen Peroxide: 1 lbs. (0.4536

kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):

CLASS C: Oxidizing material. CLASS E: Corrosive liquid. CLASS F: Dangerously reactive material.

DSCL (EEC):

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.
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Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:46 PM

Last Updated: 11/01/2010 12:00 PM
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ß°°»¿®¿²½»æ Ý±´±«®´»­­ ´·¯«·¼ ¿²¼ ª¿°±«® ©¸·´»
­¬±®»¼ «²¼»® °®»­­«®»ò
Ý±´±«®´»­­ ¿²¼ ±¼±«®´»­­ ¹¿­ ·² ²¿¬«®¿´ ­¬¿¬» ¿¬
¿²§ ½±²½»²¬®¿¬·±²ò
Ý±³³»®½·¿´ °®±°¿²» ¸¿­ ¿² ±¼±«®¿²¬ ¿¼¼»¼ ©¸·½¸
·­ ½±³³±²´§ »¬¸§´ ³»®½¿°¬¿² ©¸·½¸ ¸¿­ ¿² ±¼±«®
­·³·´¿® ¬± ¾±·´·²¹ ½¿¾¾¿¹» ±® ®±¬¬»² »¹¹­ò
Ñ¼±«® Ì¸®»­¸±´¼æ ìèðð ÐÐÓ
See Note 1 - Odourants

ÍÛÝÌ×ÑÒ ×Ê � Ú×ÎÛ ÑÎ ÛÈÐÔÑÍ×ÑÒ ØßÆßÎÜ ÜßÌß

Ú´¿­¸ Ð±·²¬æ óïðíòì ±Ý Ó»¬¸±¼æ Ý´±­»¼ Ý«°
Ú´¿³³¿¾´» Ô·³·¬­æ Ô±©»® îòìûô Ë°°»® çòëû
ß«¬± ×¹²·¬·±² Ì»³°»®¿¬«®»æ ìíî ±Ý
Ð®±¼«½¬­ Ûª±´ª»¼ Ü«» ¬± Ø»¿¬ ±® Ý±³¾«­¬·±²æ
Ý¿®¾±² ³±²±¨·¼» ½¿² ¾» °®±¼«½»¼ ©¸»² °®·³¿®§
¿²¼ ­»½±²¼¿®§ ¿·®­ ¿®» ¼»º·½·»²¬ ©¸·´» ½±³¾«­¬·±²
·­ ¬¿µ·²¹ °´¿½»ò
Ú·®» ¿²¼ Û¨°´±­·ª» Ø¿¦¿®¼­æ Û¨°´±­·ª» ¿·®ó
ª¿°±«® ³·¨¬«®»­ ³¿§ º±®³ ·º ¿´´±©»¼ ¬± ´»¿µ ¬±
¿¬³±­°¸»®»ò
Í»²­·¬·ª·¬§ ¬± ×³°¿½¬æ Ò±
Í»²­·¬·ª·¬§ ¬± Í¬¿¬·½ Ü·­½¸¿®¹»æ Ç»­

Ú·®» Û¨¬·²¹«·­¸·²¹ Ð®»½¿«¬·±²­æ Ë­» ©¿¬»® ­°®¿§
¬± ½±±´ »¨°±­»¼ ½§´·²¼»®­ ±® ¬¿²µ­ò Ü± ²±¬
»¨¬·²¹«·­¸ º·®» «²´»­­ ¬¸» ­±«®½» ±º ¬¸» »­½¿°·²¹
¹¿­ ¬¸¿¬ ·­ º«»´´·²¹ ¬¸» º·®» ½¿² ¾» ¬«®²»¼ ±ººò Ú·®»
½¿² ¾» »¨¬·²¹«·­¸»¼ ©·¬¸ ½¿®¾±² ¼·±¨·¼» ¿²¼ñ±®
¼®§ ½¸»³·½¿´ øÞÝ÷ò Ý±²¬¿·²»® ³»¬¿´ ­¸»´´­ ®»¯«·®»
½±±´·²¹ ©·¬¸ ©¿¬»® ¬± °®»ª»²¬ º´¿³» ·³°·²¹»³»²¬
¿²¼ ¬¸» ©»¿µ»²·²¹ ±º ³»¬¿´ò ×º ©»¿µ»²·²¹ô ¬¸»
¿®»¿ ³«­¬ ¾» »ª¿½«¿¬»¼ò ×º ¹¿­ ¸¿­ ²±¬ ·¹²·¬»¼ô
´·¯«·¼ ¿²¼ ª¿°±«® ³¿§ ¾» ¼·­°»®­»¼ ¾§ ©¿¬»® ­°®¿§
±® º´±±¼·²¹ò
Í°»½·¿´ Ú·®» Ú·¹¸¬·²¹ Û¯«·°³»²¬æ Ð®±¬»½¬·ª»
½´±¬¸·²¹ô ¸±­» ³±²·¬±®­ô º±¹ ²±¦¦´»­ô ­»´º
½±²¬¿·²»¼ ¾®»¿¬¸·²¹ ¿°°¿®¿¬«­ò

ÍÛÝÌ×ÑÒ Ê � ÎÛßÝÌ×Ê×ÌÇ ÜßÌß

Í¬¿¾·´·¬§æ Í¬¿¾´»
Ý±²¼·¬·±²­ ¬± ßª±·¼æ Õ»»° ­»°¿®¿¬» º®±³
±¨·¼·¦·²¹ ¿¹»²¬­ò Ù¿­ »¨°´±¼»­ ­°±²¬¿²»±«­´§
©¸»² ³·¨»¼ ©·¬¸ ½¸´±®·²» ¼·±¨·¼»ò
×²½±³°¿¬·¾·´·¬§æ Î»³±ª» ­±«®½»­ ±º ·¹²·¬·±² ¿²¼
±¾­»®ª» ¼·­¬¿²½» ®»¯«·®»³»²¬­ º±® ­¬±®¿¹» ¬¿²µ­

º®±³ ½±³¾«­¬·¾´» ³¿¬»®·¿´ô ¼®¿·²­ô ¿²¼ ±°»²·²¹­ ¬±
¾«·´¼·²¹­ò
Ø¿¦¿®¼±«­ Ü»½±³°±­·¬·±² Ð®±¼«½¬­æ Ü»º·½·»²¬
°®·³¿®§ ¿²¼ ­»½±²¼¿®§ ¿·® ½¿² °®±¼«½» ½¿®¾±²
³±²±¨·¼»ò
Ø¿¦¿®¼±«­ Ð±´§³»®·¦¿¬·±²æ É·´´ ²±¬ ±½½«®ò

ÍÛÝÌ×ÑÒ Ê× � ÌÑÈ×ÝÑÔÑÙ×ÝßÔ ÐÎÑÐÛÎÌ×ÛÍ ÑÚ ÓßÌÛÎ×ßÔ



ßÝËÌÛ ÛÈÐÑÍËÎÛæ

Û§»­æ  ß­ ¿ ¹¿­ô ²±²»ô Ô·¯«·¼ ½¿«­»­ �½±´¼ ¾«®²­�ò
Î»­°·®¿¬±®§ Í§­¬»³æ Ô·¬¬´» °¸§­·±´±¹·½¿´ »ºº»½¬
¿¬ ½±²½»²¬®¿¬·±²­ ¾»´±© ïðòððð ÐÐÓò Ø·¹¸»®
½±²½»²¬®¿¬·±²­ ³¿§ ½¿«­» ¼·¦¦·²»­­ ¿²¼
«²½±²­½·±«­²»­­ ¼«» ¬± ¿­°¸§¨·¿¬·±²ò SEE
NOTE 2 – ASPHYXIANT.
Ý¸®±²·½ Û¨°±­«®»æ Ì¸»®» ¿®» ²± ®»°±®¬»¼ »ºº»½¬­
º®±³ ´±²¹ó¬»®³ ´±©ó´»ª»´ »¨°±­«®»ò
Ñ¬¸»®æ Ô·¯«·¼ ½¿² ½¿«­» ¾«®²­ ¿²¼ º®±­¬¾·¬» ·º ·²
¼·®»½¬ ½±²¬¿½¬ ©·¬¸ ­µ·²ò
Í»²­·¬·¦¿¬·±² Ð®±°»®¬·»­æ  Íµ·² � «²µ²±©²ô 
Î»­°·®¿¬±®§ � «²µ²±©²ò
Ý¿®½·²±¹»²·½·¬§æ Ò±¬ ¼»¬»®³·²»¼ò SEE NOTE 3
(NORM).

ÓÛÜ×ßÒ ÔÛÌØßÔ ÜÑÍÛæ
Ñ®¿´æ Ò±¬ ¿°°´·½¿¾´» º±® ¹¿­ò
×²¸¿´¿¬·±²æ Ò±¬ ¼»¬»®³·²»¼ò
Ü»®³¿´æ Ò±¬ ¿°°´·½¿¾´» º±® ¹¿­ò
Ñ¬¸»®æ Ò±¬ ¼»¬»®³·²»¼ò
×ÎÎ×ÌßÌ×ÑÒ ×ÒÜÛÈæ
Íµ·²æ Ò± ¿°°®»½·¿¾´» »ºº»½¬ ø¹¿­÷ò
Û§»­æ Ò± ¿°°®»½·¿¾´» »ºº»½¬ ø¹¿­÷ò
Í§³°¬±³­ ±º Û¨°±­«®»æ  ß¾±ª» ïðôððð ÐÐÓ �
¼·¦¦·²»­­ô ­¬«°±®ô «²½±²­½·±«­²»­­ò SEE NOTE 2
attached. ß³»®·½¿² Ý±²º»®»²½» ±º Ù±ª»®²³»²¬¿´
×²¼«­¬®·¿´ Ø§¹·»²·­¬­ øßÝÙ×Ø÷ ½´¿­­·º·»­ °®±°¿²»
¿­ ¿² ¿­°¸§¨·¿¬»å ¬¸»®» ·­ ²± ®»½±³³»²¼»¼
�Ì¸®»­¸±´¼ Ô·³·¬ Ê¿´«»� øÌÔÊ÷ò
Ì»®¿¬±¹»²·½·¬§æ Ò±¬ ¼»¬»®³·²»¼ò
Ó«¬¿¹»²·½·¬§æ Ò±¬ ¼»¬»®³·²»¼ò

ÍÛÝÌ×ÑÒ Ê×× � ÑÝÝËÐßÌ×ÑÒ ÝÑÒÌÎÑÔ ÐÎÑÝÛÜËÎÛÍ

Û§»­æ Í¿º»¬§ ¹´¿­­»­ô ¹±¹¹´»­ô ±® º¿½» ­¸·»´¼
®»¯«·®»¼ ©¸»² ¬®¿²­º»®®·²¹ °®±¼«½¬ò
Íµ·²æ ×²­«´¿¬»¼ ¹´±ª»­ ·º ½±²¬¿½¬ ©·¬¸ ´·¯«·¼ ±®
´·¯«·¼ ½±±´»¼ »¯«·°³»²¬ ·­ »¨°»½¬»¼ò É»¿® ¹´±ª»­
¿²¼ ´±²¹ ­´»»ª»­ ©¸»² ¬®¿²­º»®®·²¹ °®±¼«½¬ò
×²¸¿´¿¬·±²æ ×² ¿¬³±­°¸»®»ô ©¸»®» ¬¸»
½±²½»²¬®¿¬·±² ±º °®±°¿²» ©±«´¼ ®»¼«½» ±¨§¹»²

´»ª»´ ¾»´±© ïèû ·² ·²¸¿´»¼ ¿·®ô ­»´º ½±²¬¿·²»¼
¾®»¿¬¸·²¹ ¿°°¿®¿¬«­ ®»¯«·®»¼ò SEE NOTE 3 –
(NORM).
Ê»²¬·´¿¬·±²æ Û¨°´±­·±² °®±±º ª»²¬·´¿¬·±²
»¯«·°³»²¬ ®»¯«·®»¼ ·² ½±²º·²»¼ ­°¿½»­ò

ÍÛÝÌ×ÑÒ Ê××× � ÛÓÛÎÙÛÒÝÇ ßÒÜ Ú×ÎÍÌ ß×Ü ÐÎÑÝÛÜËÎÛÍ

Ú×ÎÍÌ ß×Üæ
Û§»­æ Í¸±«´¼ »§» ½±²¬¿½¬ ©·¬¸ ´·¯«·¼ ±½½«®ô º´«­¸
»§»­ ©·¬¸ ´«µ»©¿®³ ©¿¬»® º±® ïë ³·²«¬»­ò Ñ¾¬¿·²
·³³»¼·¿¬» ³»¼·½¿´ ½¿®»ò
Íµ·²æ  ×² ½¿­» ±º �Ý±´¼ Þ«®²� º®±³ ½±²¬¿½¬ ©·¬¸ 
´·¯«·¼ô ·³³»¼·¿¬»´§ °´¿½» ¿ºº»½¬»¼ ¿®»¿ ·²
´«µ»©¿®³ ©¿¬»® ¿²¼ µ»»° ¿¬ ¬¸·­ ¬»³°»®¿¬«®» «²¬·´
½·®½«´¿¬·±² ®»¬«®²­ò ×º º·²¹»®­ ±® ¸¿²¼­ ¿®»
º®±­¬¾·¬¬»²ô ¸¿ª» ¬¸» ª·½¬·³ ¸±´¼ ¸·­ ¸¿²¼ ²»¨¬ ¬±
¸·­ ¾±¼§ ­«½¸ ¿­ «²¼»® ¬¸» ¿®³°·¬ò Ñ¾¬¿·²
·³³»¼·¿¬» ³»¼·½¿´ ½¿®»ò

ÍÐ×ÔÔ ÑÎ ÔÛßÕæ
Û´·³·²¿¬» ´»¿µ ·º °±­­·¾´»ò
Û´·³·²¿¬» ­±«®½» ±º ·¹²·¬·±²ò
Û²­«®» ½§´·²¼»® ·­ «°®·¹¸¬ò
Ü·­°»®­» ª¿°±«®­ ©·¬¸ ¸±­» ­¬®»¿³­ «­·²¹ º±¹
²±¦¦´»­ô ©¿¬½¸ º±® ´±© ¿®»¿ô ¿­ °®±°¿²» ·­ ¸»¿ª·»®
¬¸¿² ¿·® ¿²¼ ½¿² ­»¬¬´» ·² ´±© ¿®»¿­ò Î»³¿·²
«°©·²¼ ±º ´»¿µô µ»»° °»±°´» ¿©¿§ò
Ð®»ª»²¬ ª¿°±«® ¿²¼ñ±® ´·¯«·¼ º®±³ »²¬»®·²¹ ·²¬±
­»©»®­ô ¾¿­»³»²¬­ ±® ½±²º·²»¼ ¿®»¿­ò

ÍÛÝÌ×ÑÒ ïÈ � ÌÎßÒÍÐÑÎÌßÌ×ÑÒô ØßÒÜÔ×ÒÙ ßÒÜ ÍÌÑÎßÙÛ



ó Ì®¿²­°±®¬ ¿²¼ ­¬±®» ½§´·²¼»®­ ¿²¼ ¬¿²µ­
­»½«®»¼ ·² ¿² «°®·¹¸¬ °±­·¬·±² ·² ¿
ª»²¬·´¿¬»¼ ­°¿½»ô ¿©¿§ º®±³ ·¹²·¬·±²
­±«®½»­ ø­± ®»´·»º ª¿´ª» ·­ ·² ½±²¬¿½¬ ©·¬¸
ª¿°±«® ­°¿½» ±º ½§´·²¼»® ±® ¬¿²µ÷ò

ó Ý§´·²¼»®­ ¬¸¿¬ ¿®» ²±¬ ·² «­» ³«­¬ ¸¿ª» ¬¸»
ª¿´ª»­ ·² ¬¸» ½´±­»¼ °±­·¬·±² ¿²¼ ¾»
»¯«·°°»¼ ©·¬¸ ¿ °®±¬»½¬·ª» ½¿° ±® ¹«¿®¼ò

ó Ü± ²±¬ ­¬±®» ©·¬¸ ±¨·¼·¦·²¹ ¿¹»²¬­ô ±¨§¹»²
±® ½¸´±®·²» ½§´·²¼»®­ò

ó Ì®¿²­°±®¬ô ¸¿²¼´» ¿²¼ ­¬±®» ¿½½±®¼·²¹ ¬±
¿°°´·½¿¾´» º»¼»®¿´ ¿²¼ °®±ª·²½·¿´
®»¹«´¿¬·±²­ øÝÙß Þïìçòî÷ò SEE NOTE
4 – MAGNETIC RESIDUES.

ÌÜÙ Ý´¿­­·º·½¿¬·±²æ îòï ø¹¿­÷
ÌÜÙ Í¸·°°·²¹ Ò¿³»æ Ô·¯«·¼ Ð»¬®±´»«³ Ù¿­
øÐ®±°¿²»÷
ÌÜÙ Í°»½·¿´ Ð®±ª·­·±²­æ ëêô çðô ¿²¼ ïðî
Ð×Ò ËÒæ ïðéë

ÍÛÝÌ×ÑÒ È � ÐÎÛÐßÎßÌ×ÑÒ ×ÒÚÑÎÓßÌ×ÑÒ

Ð®»°¿®»¼ ¾§æ Ð®±°¿²» Ù¿­ ß­­±½·¿¬·±² ±º Ý¿²¿¼¿
øìðí÷ ëìíóêëðð

Ü¿¬» °®»°¿®»¼æ Ò±ª»³¾»® îðïð

Ì¸» ·²º±®³¿¬·±² ½±²¬¿·²»¼ ¸»®»·² ·­ ¾»´·»ª»¼ ¬± ¾» ¿½½«®¿¬»ò ×¬ ·­ °®±ª·¼»¼ ·²¼»°»²¼»²¬´§ ±º ¿²§ ­¿´» ±º ¬¸»
°®±¼«½¬ò ×¬ ·­ ²±¬ ·²¬»²¼»¼ ¬± ½±²­¬·¬«¬» °»®º±®³¿²½» ·²º±®³¿¬·±² ½±²½»®²·²¹ ¬¸» °®±¼«½¬ò Ò± »¨°®»­­
©¿®®¿²¬§ ±® ·³°´·»¼ ©¿®®¿²¬§ ±º ³»®½¸¿²¬¿¾·´·¬§ ±® º·¬²»­­ º±® ¿ °¿®¬·½«´¿® °«®°±­» ·­ ³¿¼» ©·¬¸ ®»­°»½¬ ¬±
¬¸» °®±¼«½¬ ·²º±®³¿¬·±² ½±²¬¿·²»¼ ¸»®»·²ò



Ì¸·­ ·²º±®³¿¬·±² ·­ ·² ¿¼¼·¬·±² ¬± ¬¸» ·²º±®³¿¬·±² ­«°°´·»¼ ±² ¬¸» ÓÍÜÍ ¿²¼ º±®³­ ¿ °¿®¬ ±º ¬¸» ÓÍÜÍ ¾§
®»º»®»²½» ¬± ²±¬» ²«³¾»®­ ·²¼·½¿¬»¼æ

ÒÑÌÛ ï ÑÜÑËÎßÒÌÍæ

Ñ¼±«®¿²¬­ ¿®» ²±¬ ½±³°´»¬»´§ »ºº»½¬·ª» ©¿®²·²¹ ¿¹»²¬­ ·² ¿´´ ½¿­»­ò
Ý»®¬¿·² ±¼±«®¿²¬­ ¿®» °±´¿® ¿²¼ñ±® ½¸»³·½¿´´§ ®»¿½¬·ª» ¿²¼ ³¿§ ¾» ¼»°´»¬»¼ ¾§ ®»¿½¬·±² ±® ¿¾­±®°¬·±²ò
Í»²­·¬·ª·¬§ ¬± ±¼±«®¿²¬­ ¼·ºº»®­ º®±³ °»®­±² ¬± °»®­±² ¿²¼ ³¿§ ¼»½®»¿­» ©·¬¸ ¿¹» ±® ·³°¿·®»¼

°¸§­·½¿´ ½±²¼·¬·±²­ ­«½¸ ¿­ ½±´¼­ ±® ®»­°·®¿¬±®§ ¿´´»®¹·»­ò
Ð®±´±²¹»¼ »¨°±­«®» ¬± ±¼±«®¿²¬­ ½¿² ½®»¿¬» ¼»­»²­·¬·¦¿¬·±² ¬± ¬¸» ±¼±«®ò

ÒÑÌÛ î ßÍÐØÇÈ×ßÒÌ ßÒÜ ÒßÎÝÑÌ×Ý ÛÚÚÛÝÌÍ ÑÚ ÐÎÑÐßÒÛæ

ÔÐÙ�­ ½¿² ¼·­°´¿½» ¿·® ¿²¼ ½¿² ¿½¬ ¿­ ¿² ¿­°¸§¨·¿²¬ò  Ô¿½µ ±º ±¨§¹»² ³¿§ ½¿«­» ¼·¦¦·²»­­ô 
¸»¿¼¿½¸»­ô ¼·³·²·­¸»¼ ¿©¿®»²»­­ô º¿«´¬§ ¶«¼¹³»²¬ô ·²½®»¿­» ·² º¿¬·¹«» ¿²¼ ·³°¿·®»¼ ³«­½«´¿® ½±ó
±®¼·²¿¬·±²ò ×º ¬¸»­» ­§³°¬±³­ ¿®» ·¼»²¬·º·»¼ ©¸·´» ©±®µ·²¹ ·² ½´±­» °®±¨·³·¬§ ¬± °®±°¿²» ¬¸¿¬ ·­
®»´»¿­»¼ô ¹± ·³³»¼·¿¬»´§ ·²¬± ¿ º®»­¸ ¿·® »²ª·®±²³»²¬ò

ÔÐÙ�­ ¿®» ¿²¿»­¬¸»¬·½ ¹¿­»­ ©·¬¸·² ¬¸» «°°»® »¨°´±­·ª» ´·³·¬­ ¿²¼ ¸·¹¸»® ½±²½»²¬®¿¬·±²­ò  ß °»®­±² 
©±®µ·²¹ ¿®±«²¼ °®±°¿²» ·² ¿² »²½´±­»¼ ­°¿½» ±® ·² ½´±­» °®±¨·³·¬§ ¬± ¿ °®±°¿²» ­±«®½» ­«½¸ ¿­ º·´´·²¹
½§´·²¼»®­ô °«®¹·²¹ ´·²»­ô ·²ª»­¬·¹¿¬·²¹ ´»¿µ­ô »¬½ò ©¸± º»»´­ ´·¹¸¬ó¸»¿¼»¼ô ¼·¦¦§ô ¼®«²µ»²ô ­´»»°§ô ±®
·²¬±¨·½¿¬»¼ ­¸±«´¼ ¹± ·³³»¼·¿¬»´§ ·²¬± º®»­¸ ¿·®ò  Ì¸·­ ²¿®½±¬·½ »ºº»½¬ ³¿§ ·³°¿·® ¿ °»®­±²�­ 
¶«¼¹³»²¬ ¬»³°±®¿®·´§ ¾«¬ ©·´´ ®¿°·¼´§ ¼·­¿°°»¿® ·² º®»­¸ ¿·®ò

ÒÑÌÛ í ÒßÌËÎßÔÔÇ ÑÝÝËÎÎ×ÒÙ ÎßÜ×ÑßÝÌ×ÊÛ ÓßÌÛÎ×ßÔ øÒÑÎÓ÷æ

Í´«¼¹»­ ¿²¼ ¬¿²µ ­½¿´» º®±³ °®±°¿²» ­¬±®¿¹» ¬¿²µ­ô ¾«´µ ¼»´·ª»®§ ¬®«½µ ¬¿²µ­ô ®¿·´©¿§ ¬¿²µ ½¿®­ô ¿²¼
º«»´ º·´¬»®­ ¿²¼ ­¬®¿·²»®­ ­½®»»²­ ³¿§ ½±²¬¿·² Ò¿¬«®¿´´§ Ñ½½«®®·²¹ Î¿¼·±¿½¬·ª» Ó¿¬»®·¿´ øÒÑÎÓ÷ ·²
¬¸» º±®³ ±º ´»¿¼ îïðò

Û¯«·°³»²¬ «­»¼ º±® ¬¸» ¬®¿²­º»® ±º °®±°¿²» ­«½¸ ¿­ °®±°¿²» °·°·²¹ ¿²¼ ¸±­»­ô °«³°­ ¿²¼
½±³°®»­­±®­ ³¿§ ¸¿ª» ¼»¬»½¬¿¾´» ´»ª»´­ ±º ®¿¼·±¿½¬·ª» ´»¿¼ îïð ±² ·²²»® ­«®º¿½»­ò

É±®µ»®­ ·²ª±´ª»¼ ·² ½´»¿²·²¹ô ®»°¿·® ±® ³¿·²¬»²¿²½» ±² ·²²»® ­«®º¿½»­ ±º ­«½¸ »¯«·°³»²¬ ­¸±«´¼
¿ª±·¼ ¾®»¿¬¸·²¹ ¼«­¬ ¹»²»®¿¬»¼ º®±³ ­«½¸ ¿½¬·ª·¬·»­ò Í«·¬¿¾´» ½±¼»­ ±º °®¿½¬·½» ­¸±«´¼ ¾» ¼»ª»´±°»¼
º±® ¬¸» ¿½¬·ª·¬·»­ô ¼»¬¿·´·²¹ ¿°°®±°®·¿¬» ±½½«°¿¬·±²¿´ ¸§¹·»²» ¿²¼ ¼·­°±­¿´ °®¿½¬·½»­ò

ÒÑÌÛ ì ÓßÙÒÛÌ×Ý ÎÛÍ×ÜËÛÍ ×Ò ÐÎÑÐßÒÛæ

Ó¿¹²»¬·½ ®»­·¼«»­ ¹»²»®¿¬»¼ ·² ¿«¬±³±¬·ª» º«»´ ¬¿²µ­ º®±³ �³·´´ ­½¿´»� ±® ½±®®±­·±² °®±½»­­»­ ³¿§ 
·³°¿·® ¬¸» ±°»®¿¬·±² ±º ³¿¹²»¬·½ ¹¿«¹»­ ¿²¼ »´»½¬®±²·½ ­±´»²±·¼ ª¿´ª»­ò

Ý±´´»½¬·±² ±º ¹®±­­ ¿³±«²¬­ ±º ­±´·¼ ®»­·¼«»­ ½¿² ¿ºº»½¬ ¬¸» °®±°»® ±°»®¿¬·±² ±º ´±½µ ±ºº­ô ³·¨»®­ô
°®»­­«®» ®»´»¿­» ª¿´ª»­ô »¬½ò

Í±´·¼ ®»­·¼«»­ ½±«´¼ ½±²¬¿·² ÒÑÎÓ ø­»» ²±¬» í÷ò



ÝßÍý 1330-43-4

Ý±¼» AC-8266T

Ú±®³«´¿ ©»·¹¸¬

Í«°»®­»¼»­

201.27

SODIUM BORATE, ANHYDROUS

Na2B4O7

Sodium tetraborate, Sodium borate anhydrous, Sodium
pyroborate, Borax glass, AC-8266T, MR-103, 80950,
029-940-01, 029-940-02, 029-940-03

For laboratory use only.

Anachemia Canada.
255 Norman.
Lachine (Montreal), Que
H8R 1A3

Section II. Ingredients

Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬

Í§²±²§³­

Ý¸»³·½¿´ º±®³«´¿

Ó¿¬»®·¿´ «­»­

ÉØÓ×Í Ð®±¬»½¬·ª» Ý´±¬̧ ·²¹ ÌÜÙ Î±¿¼ñÎ¿·́

Section I. Product Identification and Uses

Not available.

Í«°°´·»®

Ý×ý
Ð®±¼«½¬ ²¿³»

255 Norman.
Lachine (Montreal), Que
H8R 1A3

PIN: Not applicable. PG: Not applicable.

WHMIS CLASS: D-2A Not controlled under TDG (Canada).

1) SODIUM BORATE 1330-43-4 98-100 Exposure limit: ACGIH TWA 2 mg/m3;
STEL 6 mg/m3

SODIUM BORATE DECAHYDRATE:
ORAL (LD50): Acute: 2660 mg/kg (Rat). 2000 mg/kg (Mouse). 5330 mg/kg (Guinea pig).
ORAL (LDLo): Acute: 709 mg/kg (Man).

Ì±¨·½·¬§ ª¿´«»­ ±º ¬¸»
¸¿¦¿®¼±«­ ·²¹®»¼·»²¬­

Ò¿³» ÝßÍ ý û

ÛÓÛÎÙÛÒÝÇ ÒËÓÞÛÎÍæ

øËÍß÷ ÝØÛÓÌÎÛÝ æ ïøèðð÷ ìîìóçíðð øîì¸®­÷
øÝßÒ÷ ÝßÒËÌÛÝ æ ïøêïí÷ ççêóêêêê øîì¸®­÷
øËÍß÷ ß²¿½¸»³·¿ æ ïøëïè÷ îçéóìììì
øÝßÒ÷ ß²¿½¸»³·¿ æ ïøëïì÷ ìèçóëéïï

ÌÔÊ



Section V. Toxicological Properties

Harmful by ingestion, inhalation or skin absorption. Irritant. Target organs: respiratory system, eyes, skin.

Section III. Physical Data
Ð¸§­·½¿´ ­¬¿¬» ¿²¼
¿°°»¿®¿²½» ñ Ñ¼±®

Ð»®½»²¬ ª±´¿¬·´»

°Ø øïû ­±´²ñ©¿¬»®÷

Ú®»»¦·²¹ °±·²¬

Þ±·´·²¹ °±·²¬

Ê¿°±® °®»­­«®»

Ñ¼±® ¬¸®»­¸±´¼

Í°»½·º·½ ¹®¿ª·¬§

Ê¿°±® ¼»²­·¬§

É¿¬»®ñ±·´ ¼·­¬ò ½±»ººò

Ûª¿°±®¿¬·±² ®¿¬»

Í±´«¾·´·¬§

0% at 21°C

9.3

742°C

Not applicable.

2.367 (Water = 1)

Not applicable.

Not applicable.

Not applicable.

Not applicable.

3.1 to 5.8% @ 25°C (in H2O)

Not available.

Solid. (White crystalline solid. Odorless.)

ÍÑÜ×ËÓ ÞÑÎßÌÛô ßÒØÇÜÎÑËÍ °¿¹» îñì

ß«¬±ó·¹²·¬·±² ¬»³°»®¿¬«®»

Ú·®» ¼»¹®¿¼¿¬·±²
°®±¼«½¬­

Ú´¿­¸ °±·²¬

Ú·®» »¨¬·²¹«·­¸·²¹
°®±½»¼«®»­

Ú´¿³³¿¾´» ´·³·¬­

Ú·®» ¿²¼ Û¨°´±­·±²
Ø¿¦¿®¼­

Not applicable.

Not applicable.

Not applicable.

Use extinguishing media suitable for surrounding materials. Wear adequate personal protection to prevent contact with
material or its combustion products. Self contained breathing apparatus with a full facepiece operated in a pressure
demand or other positive pressure mode.

The product is not sensitive to impact. The product is not sensitive to static discharge. Emits toxic fumes under fire
conditions.

Section IV. Fire and Explosion Data

Ûºº»½¬­ ±º ß½«¬»
Û¨°±­«®»

Î±«¬»­ ±º »²¬®§ Inhalation and ingestion. Eye contact. Skin contact. Skin absorption.

×²¹»­¬·±²

×²¸¿´¿¬·±²

Íµ·²

Û§» Causes irritation. May cause slight burning sensation due to heat of hydration.

Causes skin irritation. May cause desquamation. Can be absorbed through damaged skin causing symptoms similar to
ingestion.

Material is irritating to mucous membranes and upper respiratory tract. See ingestion.

Causes gastrointestinal irritation. May cause central nervous system depression (headache, nausea, vomiting, dizziness,
abdominal pain, etc...), diarrhea, oliguria, anuria, erythema, macular rash, kidney damage, cardiovascular collapse, shock
and death if ingested in large amounts. Toxic effects may be delayed.

Oxides of sodium.



Section VI. First Aid Measures

Section V. Toxicological Properties

Product dissolves slowly in water with evolution of heat. Hazardous polymerization will not occur.

If conscious, wash out mouth with water. Have conscious person drink several glasses of water or milk. Seek immediate
medical attention. Never give anything by mouth to an unconscious or convulsing person.

Ø¿¦¿®¼±«­ ¼»½±³°ò
°®±¼«½¬­

Í¬¿¾·´·¬§

×²½±³°¿¬·¾·´·¬§

Stable. Conditions to avoid: High temperatures, sparks, open flames and all other sources of ignition, contamination.

Not available.

Strong oxidizing agents, acids, metallic salts, alkaloids, zirconium, reducing agents (alkali metals, metals hydrides,
etc...).

Section VII. Reactivity Data

Î»¿½¬·±² Ð®±¼«½¬­

ÍÑÜ×ËÓ ÞÑÎßÌÛô ßÒØÇÜÎÑËÍ °¿¹» íñì

Immediately flush eyes with copious quantities of water for at least 15 minutes holding lids apart to ensure flushing of the
entire surface. Call a physician.

Remove patient to fresh air. Administer approved oxygen supply if breathing is difficult. Administer artificial respiration or
CPR if breathing has ceased. Call a physician.

Û§» ½±²¬¿½¬

Íµ·² ½±²¬¿½¬

×²¸¿´¿¬·±²

×²¹»­¬·±²

Immediately flush skin with plenty of water and soap for at least 15 minutes while removing contaminated clothing and
shoes. If irritation occurs or persists seek medical attention. Wash contaminated clothing before reusing.

Ûºº»½¬­ ±º Ý¸®±²·½
Ñª»®»¨°±­«®»

May cause nose irritation, dyspnea, abdominal pain, reversible erythema and/or rash, central nervous system effects,
dizziness, macular rash and lung damage. Animal studies show that ingestion of large amounts of borates over prolonged
periods of time cause a decrease in sperm production and testicle size in male laboratory animals and developmental effects
if fetuses of pregnant female laboratory animals. Carcinogenic effects: Not available. Mutagenic effects: Not available. To
the best of our knowledge, the chemical, physical, and toxicity of this substance has not been fully investigated.



While the company believes the data set forth herein are accurate as of the date hereof, the company makes no warranty with respect thereto
and expressly disclaims all liability for reliance thereon. Such data are offered solely for your consideration, investigation and verification.

Section X. Other Information

É¿­¬» ¼·­°±­¿´

Í¬±®¿¹» ¿²¼ Ø¿²¼´·²¹

Í°·´´ ¿²¼ ´»¿µ

Ð®±¬»½¬·ª» Ý´±¬¸·²¹ ·²
½¿­» ±º ­°·´´ ¿²¼ ´»¿µ

According to all applicable regulations. Harmful to aquatic life at low concentrations. Can be dangerous if allowed to enter
drinking water intakes. Do not contaminate domestic or irrigation water supplies, lakes, streams, ponds, or rivers.

Evacuate the area. Sweep up and place in container for disposal. Avoid raising dust. Ventilate area and wash spill site
after material pick up is complete. DO NOT empty into drains. DO NOT touch spilled material.

Wear self-contained breathing apparatus, rubber boots and heavy rubber gloves.

Store in a cool place away from heated areas, sparks, and flame. Store in a well ventilated area. Store away from
incompatible materials. Do not add any other material to the container. Do not wash down the drain. Do not breathe dust.
Keep container tightly closed and dry. Manipulate under an adequate fume hood. Avoid raising dust. Empty containers
may contain a hazardous residue. Handle and open container with care. Minimize dust generation and exposure - use dust
mask or appropriate protection. This product must be manipulated by qualified personnel. Do not get in eyes, on skin, or on
clothing. Wash well after use. In accordance with good storage and handling practices. Do not allow smoking and food
consumption while handling. Product is highly hygroscopic.

Section VIII. Preventive Measures
°¿¹» ìñìÍÑÜ×ËÓ ÞÑÎßÌÛô ßÒØÇÜÎÑËÍ

Splash goggles. Impervious gloves, apron, coveralls, and/or other resistant protective clothing. Sufficient to protect skin. A OSHA/MSHA jointly
approved respirator is advised in the absence of proper environmental controls. If more than TLV, do not breathe vapor. Wear self-contained
breathing apparatus. Do not wear contact lenses. Make eye bath and emergency shower available. Ensure that eyewash station and safety
shower is proximal to the work-station location.

Section IX. Protective Measures

Û²¹·²»»®·²¹ ½±²¬®±´­ Use in a chemical fume hood to keep airborne levels below recommended exposure limits. Do not use in unventilated
spaces.

Ð®±¬»½¬·ª» ½´±¬¸·²¹

Ð®»°¿®»¼ ¾§ ÓÍÜÍ Ü»°¿®¬³»²¬ñÜ7°¿®¬»³»²¬ ¼» ÚòÍòò Ê¿´·¼¿¬»¼ îíóÍ»°óîððç

Ì»´»°¸±²»ý øëïì÷ ìèçóëéïï

Teratogen! Reproductive toxin! Irritant! Do not breathe dust. Avoid all contact with the
product. Avoid prolonged or repeated exposure. Manipulate in a well ventilated area or under
an adequate fume hood. Handle and open container with care. Container should be opened
only by a technically qualified person.
NOTES TO PHYSICIAN: Gastric lavage with 5% sodium bicarbonate is suggested. This should
be followed by saline catharsis. Assure adequate hydration. Borax is not considered an acute
poison. After ingestion or absorption into the bloodstream of large amounts (15 grams or more),
symptoms may appear after 24-72 hours. Borates are readily dissipated through the urine (70%
in the first 24 hours).
RTECS NO: ED4588000 (Sodium borate).

Í°»½·¿´ Ð®»½¿«¬·±²­ ±®
½±³³»²¬­

NFPA
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Material Safety Data Sheet

Sodium Cyanide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Cyanide

Catalog Codes: SLS2314, SLS3736

CAS#: 143-33-9

RTECS: VZ7525000

TSCA: TSCA 8(b) inventory: Sodium Cyanide

CI#: Not available.

Synonym:

Chemical Name: Sodium Cyanide

Chemical Formula: NaCN

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium Cyanide 143-33-9 100

Toxicological Data on Ingredients: Sodium Cyanide: ORAL (LD50): Acute: 6.44 mg/kg [Rat]. DERMAL (LD50): Acute: 10.4

mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin

contact (permeator). Corrosive to eyes and skin. The amount of tissue damage depends on length of contact. Eye contact can

result in corneal damage or blindness. Skin contact can produce inflammation and blistering. Inhalation of dust will produce

irritation to gastro-intestinal or respiratory tract, characterized by burning, sneezing and coughing. Severe over-exposure can

produce lung damage, choking, unconsciousness or death. Inflammation of the eye is characterized by redness, watering, and

itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to skin, eyes, central nervous system (CNS).

Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure of the eyes

to a low level of dust can produce eye irritation. Repeated skin exposure can produce local skin destruction, or dermatitis.

Repeated inhalation of dust can produce varying degree of respiratory irritation or lung damage. Repeated exposure to a

highly toxic material may produce general deterioration of health by an accumulation in one or many human organs.
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Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of acids, of moisture.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available.

Fire Fighting Media and Instructions:

SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:

Dangerous on contact with acids, acid fumes, water or stream. It will produce toxic and flammable vapors of CN-H and sodium

oxide. Contact with acids and acid salts causes immediate formation of toxic and flammable hydrogen cyanide gas. When

heated to decomposition it emits toxic fumes hydgrogen cyanide and oxides of nitrogen

Special Remarks on Explosion Hazards: Fusion mixtures of metal cyanides with metal chlorates, perchlorated or nitrates

causes a violent explosion

Section 6: Accidental Release Measures
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Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:

Corrosive solid. Poisonous solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use

water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition

sources. Call for assistance on disposal. Be careful that the product is not present at a concentration level above TLV. Check

TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Empty containers pose a

fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe

dust. Never add water to this product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested,

seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away from

incompatibles such as oxidizing agents, acids, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to

avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling

this product.

Exposure Limits:

STEL: 5 (mg/m3) from ACGIH (TLV) [United States] SKIN CEIL: 4.7 from NIOSH CEIL: 5 (mg/m3) from NIOSHConsult local

authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Granular solid. Flakes solid.)

Odor:

Faint almond-like odor. Odorless when perfectly dry. Emits odor of hydrogen cyanide when damp.

Taste: Not available.

Molecular Weight: 49.01 g/mole

Color: White.

pH (1% soln/water): Not available.

Boiling Point: 1496°C (2724.8°F)

Melting Point: 563°C (1045.4°F)

Critical Temperature: Not available.



p. 4

Specific Gravity: 1.595 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Vapor Density of Hydrogen Cyanide gas: 0.941

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:

Soluble in cold water. Slightly soluble in Ethanol

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, moisture, incompatibles.

Incompatibility with various substances: Reactive with oxidizing agents, acids, moisture.

Corrosivity:

Corrosive in presence of aluminum. Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Violent reaction with fluorine gas, magnesium, nitrates, nitric acid. Dangerous on contact with acids, acid fumes, water or

stream. It wil produce toxic and flammable vapors of CN-H and sodium oxide. Cyanide may react with CO2 in ordinary air to

form toxic hydrogen cyanide gas. Strong oxidizers such as acids, acid salts, chlorates, and nitrates. Contact with acids and

acid salts causes immediate formation of toxic and flammable hydrogen cyanide gas.

Special Remarks on Corrosivity: Corrosive to aluminum

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

Acute oral toxicity (LD50): 6.44 mg/kg [Rat]. Acute dermal toxicity (LD50): 10.4 mg/kg [Rabbit].

Chronic Effects on Humans: May cause damage to the following organs: skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (irritant), of ingestion, of inhalation. Hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May cause adverse reproductive effects (maternal and paternal fertility)

based on animal data.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health effects: Skin: May cause itching and irritation. May be fatal if absorbed through injured skin with

symtpoms similar to those noted for inhalation and ingestion. Eyes: May cause eye irritation and eye damage. Inhalation:

May cause respiratory tract irritation. May be fatal if inhaled. The substance inhibits cellular respiration causing metabolic

asphyxiation. May cause headache, weakness, dizziness, labored breathing, nausea, vomiting. May be followed by

cardiovascular effects, unconciousness, convulsions, coma, and death Ingestion: May be fatal if swallowed. May cause
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gastrointestinal tract irritation with nausea, vomiting. May affect behavior and nervous systems(seizures, convulsions, change

in motor activity, headache, dizziness, confusion, weakness stupor, aniexity, agitation, tremors), cardiovascular system,

respiration (hyperventilation, pulmonary edema, breathing difficulty, respiratory failure), cardiovascular system (palpitations,

rapid heart beat, hypertension, hypotension). Massive doses by produce sudden loss of conciousness and prompt death from

respiratory arrest. Smaller but still lethal doses on the breath or vomitus. Chronic Potential Health Effects: Central Nervous

system effects (headaches, vertigo, insomnia, memory loss, tremors, fatigue), fatigue, metabolic effects (poor appetite),

cardiovascular effects (chest discomfort, palpitations), nerve damage to the eyes, or dermatitis, respiratory tract irritation, eye

irritation, or death can occur. may prolong the illness for 1 or more hours. A bitter almond odor may be noted

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Sodium cyanide UNNA: 1689 PG: I

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut carcinogen reporting list.: Sodium Cyanide Illinois chemical safety act: Sodium Cyanide New York release

reporting list: Sodium Cyanide Rhode Island RTK hazardous substances: Sodium Cyanide Pennsylvania RTK: Sodium

Cyanide Minnesota: Sodium Cyanide Massachusetts RTK: Sodium Cyanide Massachusetts spill list: Sodium Cyanide New

Jersey: Sodium Cyanide New Jersey spill list: Sodium Cyanide Louisiana RTK reporting list: Sodium Cyanide Louisiana spill

reporting: Sodium Cyanide California Director's List of Hazardous Substances: Sodium Cyanide TSCA 8(b) inventory: Sodium

Cyanide TSCA 4(a) final test rules: Sodium Cyanide TSCA 8(a) PAIR: Sodium Cyanide TSCA 8(d) H and S data reporting:

Sodium Cyanide TSCA 12(b) one time export: Sodium Cyanide SARA 302/304/311/312 extremely hazardous substances:

Sodium Cyanide CERCLA: Hazardous substances.: Sodium Cyanide: 10 lbs. (4.536 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS B-6: Reactive and very flammable material. CLASS D-1A: Material causing immediate and serious toxic effects (VERY

TOXIC). CLASS E: Corrosive solid.



p. 6

DSCL (EEC):

R27/28- Very toxic in contact with skin and if swallowed. R41- Risk of serious damage to eyes. S1/2- Keep locked up and out

of the reach of children. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

S28- After contact with skin, wash immediately with plenty of water S36/37- Wear suitable protective clothing and gloves. S39-

Wear eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label

where possible). S46- If swallowed, seek medical advice immediately and show this container or label.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 1

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:

Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear

appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 01:58 PM

Last Updated: 06/09/2012 12:00 PM
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Material Safety Data Sheet

Sodium hydroxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium hydroxide

Catalog Codes: SLS3298, SLS1081, SLS2503, SLS3925,

SLS1705

CAS#: 1310-73-2

RTECS: WB4900000

TSCA: TSCA 8(b) inventory: Sodium hydroxide

CI#: Not available.

Synonym: Caustic Soda

Chemical Name: Sodium Hydroxide

Chemical Formula: NaOH

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium hydroxide 1310-73-2 100

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. The amount of tissue damage depends on length of contact. Eye contact can result in corneal damage or

blindness. Skin contact can produce inflammation and blistering. Inhalation of dust will produce irritation to gastro-intestinal or

respiratory tract, characterized by burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking,

unconsciousness or death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is

characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to

mucous membranes, upper respiratory tract, skin, eyes. Repeated or prolonged exposure to the substance can produce target

organs damage. Repeated exposure of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can

produce local skin destruction, or dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or

lung damage.
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Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,

tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: metals

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available. Slightly explosive in presence of heat.

Fire Fighting Media and Instructions: Not available

Special Remarks on Fire Hazards:

sodium hydroxide + zinc metal dust causes ignition of the latter. Under proper conditions of temperature, pressure and state

of division, it can ignite or react violently with acetaldehyde, ally alcohol, allyl chloride, benzene-1,4-diol, chlorine trifluoride,

1,2 dichlorethylene, nitroethane, nitromethane, nitroparaffins, nitropropane, cinnamaldehyde, 2,2-dichloro-3,3-dimethylbutane.

Sodium hydroxide in contact with water may generate enough heat to ignite adjacent combustible materials. Phosphorous

boiled with NaOH yields mixed phosphines which may ignite spontanously in air. sodium hydroxide and cinnamaldehyde +

heat may cause ignition. Reaction with certain metals releases flammable and explosive hydrogen gas.

Special Remarks on Explosion Hazards:

Sodium hydroxide reacts to form explosive products with ammonia + silver nitrate. Benzene extract of allyl benzenesulfonate

prepared from allyl alcohol, and benzene sulfonyl chloride in presence of aquesous sodium hydroxide, under vacuum

distillation, residue darkened and exploded. Sodium Hydroxde + impure tetrahydrofuran, which can contain peroxides, can
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cause serious explosions. Dry mixtures of sodium hydroxide and sodium tetrahydroborate liberate hydrogen explosively at

230-270 deg. C. Sodium Hydroxide reacts with sodium salt of trichlorophenol + methyl alcohol + trichlorobenzene + heat to

cause an explosion.

Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with

a dilute solution of acetic acid.

Large Spill:

Corrosive solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present at a concentration level

above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep container dry. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear suitable

respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid contact with skin

and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Hygroscopic. Deliquescent.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to

avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling

this product.

Exposure Limits:

STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United States] CEIL: 2 (mg/

m3) from NIOSHConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Deliquescent solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 40 g/mole

Color: White.



p. 4

pH (1% soln/water): 13.5 [Basic.]

Boiling Point: 1388°C (2530.4°F)

Melting Point: 323°C (613.4°F)

Critical Temperature: Not available.

Specific Gravity: 2.13 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, moisture, moist air

Incompatibility with various substances:

Highly reactive with metals. Reactive with oxidizing agents, reducing agents, acids, alkalis, moisture.

Corrosivity: Not available.

Special Remarks on Reactivity:

Hygroscopic. Much heat is evolved when solid material is dissolved in water. Therefore cold water and caution must be used

for this process. Sodium hydroxide solution and octanol + diborane during a work-up of a reaction mixture of oxime and

diborane in tetrahyrofuran is very exothermic, a mild explosion being noted on one occassion. Reactive with water, acids

(mineral, non-oxidizing, e.g. hydrochloric, hydrofluoric acid, muriatic acid, phosphoric), acids (mineral, oxidizing e.g. chromic

acid, hypochlorous acid, nitric acid, sulfuric acid), acids (organic e.g. acetic acid, benzoic acid, formic acid, methanoic acid,

oxalic acid), aldehydes (e.g. acetaldehyde, acrolein, chloral hydrate, foraldehyde), carbamates (e.g. carbanolate, carbofuran),

esters (e.g. butyl acetate, ethyl acetate, propyl formate), halogenated organics (dibromoethane, hexachlorobenzene, methyl

chloride, trichloroethylene), isocyanates (e.g. methyl isocyanate), ketones (acetone, acetophenone, MEK, MIBK), acid

chlorides, strong bases, strong oxidizing agents, strong reducing agents, flammable liquids, powdered metals and metals (i.e

aluminum, tin, zinc, hafnium, raney nickel), metals (alkali and alkaline e.g. cesium, potassium, sodium), metal compounds

(toxic e.g. berylium, lead acetate, nickel carbonyl, tetraethyl lead), mitrides (e.g. potassium nitride, sodium nitride), nitriles

(e.g. acetonitrile, methyl cyanide), nitro compounds (organic e.g. nitrobenzene, nitromethane), acetic anhydride, chlorohydrin,

chlorosulfonic acid, ethylene cyanohydrin, glyoxal, hydrosulfuric acid, oleum, propiolactone, acylonitrile, phorosous pentoxide,

chloroethanol, chloroform-methanol, tetrahydroborate, cyanogen azide, 1,2,4,5 tetrachlorobenzene, cinnamaldehyde. Reacts

with formaldehyde hydroxide to yield formic acid, and hydrogen.

Special Remarks on Corrosivity: Very caustic to aluminum and other metals in presence of moisture.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
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Toxicity to Animals:

LD50: Not available. LC50: Not available.

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the following organs: mucous

membranes, upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans:

Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,

permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Dose: LDL [Rabbit] - Route: Oral; Dose: 500 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material. Investigation as a mutagen (cytogenetic

analysis)

Special Remarks on other Toxic Effects on Humans:

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sodium hydroxide, solid UNNA: 1823 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Illinois toxic substances disclosure to employee act: Sodium hydroxide Illinois chemical safety act: Sodium hydroxide New

York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania

RTK: Sodium hydroxide Minnesota: Sodium hydroxide Massachusetts RTK: Sodium hydroxide New Jersey: Sodium hydroxide

Louisiana spill reporting: Sodium hydroxide California Director's List of Hazardous Substances: Sodium hydroxide TSCA 8(b)

inventory: Sodium hydroxide CERCLA: Hazardous substances.: Sodium hydroxide: 1000 lbs. (453.6 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.
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Other Classifications:

WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):

R35- Causes severe burns. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

S37/39- Wear suitable gloves and eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice

immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear

appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 06:32 PM

Last Updated: 11/01/2010 12:00 PM
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Material Safety Data Sheet

Ethylenediaminetetraacetic Acid Tetrasodium Salt MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylenediaminetetraacetic Acid

Tetrasodium Salt

Catalog Codes: SLE2284

CAS#: 10378-23-1

RTECS: AH5075000 (For CAS no. 64-02-8 known as

EDTA Tetrasodium salt , anhydrous)

TSCA: TSCA 8(b) inventory: No products were found.

CI#: Not available.

Synonym: Versene, Kalex, Hampene, Dissolvine;

EDTA tetrasodium salt dihydrate; Tetrasodium

EDTA dihydrate; Tetrasodium salt EDTA dihydrate;

Tetrasodium salt of EDTA, dihydrate; Tetrasodium salt

of ethylenediaminetetraacetic acid, dihydrate; Sodium

salt of ethylenediaminetetraacetic acid, dihydrate;

Sodium ethylenediaminetetraacetate, dihydrate; Sodium

ethylenediaminetetraacetic acid, dihydrate; Sodium

EDTA, dihydrate; Edetate sodium dihydrate; Edetic

acid tetrasodium salt, dihydrate; Endrate tetrasodium;

Ethylenebis(iminodiacetic acid) tetrasodium salt, dihydrate;

Ethylenediaminetetraacetic acid, tetrasodium salt,

dihydrate ; Edathaniltetrasodium , dihydrate ; N , N'-

Ethylenediaminediacetic acid tetrasodium salt.

Chemical Name: Acetic acid, (etrhylenedinitrilo)tetra-,

tetrasodium salt, dihydrate

Chemical Formula: C10H12N2Na4O8.2H2O

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by

Weight

Ethylenediaminetetraacetic acid tetrasodium salt 10378-23-1 100

Toxicological Data on Ingredients: Ethylenediaminetetraacetic acid tetrasodium salt: ORAL (LD50): Acute: >2000 mg/kg

[Rat].
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Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of

inhalation.

Potential Chronic Health Effects: CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to upper

respiratory tract, skin, eyes. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at

least 15 minutes. Cold water may be used. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Cold water may be used.

Serious Skin Contact: Not available.

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get

medical attention.

Serious Inhalation: Not available.

Ingestion: Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: CLOSED CUP: Higher than 93.3°C (200°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2), nitrogen oxides (NO, NO2...). Some metallic oxides.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of heat. Non-flammable in

presence of shocks.

Explosion Hazards in Presence of Various Substances: Slightly explosive in presence of open flames and sparks. Non-

explosive in presence of shocks.

Fire Fighting Media and Instructions: SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or

foam. Do not use water jet.

Special Remarks on Fire Hazards: As with most organic solids, fire is possible at elevated temperatures

Special Remarks on Explosion Hazards: Fine dust dispersed in air in sufficient concentrations, and in the presence of an

ignition source is a potential dust explosion hazard.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the

residue with a dilute solution of acetic acid. Finish cleaning by spreading water on the contaminated surface and dispose of

according to local and regional authority requirements.
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Large Spill: Use a shovel to put the material into a convenient waste disposal container. Neutralize the residue with a dilute

solution of acetic acid. Finish cleaning by spreading water on the contaminated surface and allow to evacuate through the

sanitary system.

Section 7: Handling and Storage

Precautions: Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not

ingest. Do not breathe dust. If ingested, seek medical advice immediately and show the container or the label. Keep away from

incompatibles such as oxidizing agents, metals.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls: Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne

levels below recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to

airborne contaminants below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill: Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained

breathing apparatus should be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient;

consult a specialist BEFORE handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: 416.23 g/mole

Color: White.

pH (1% soln/water): 11.3 [Basic.]

Boiling Point: Not available.

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Bulk Density: 0.77 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.
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Solubility: Soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents, metals.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Avoid contact with aluminum, copper, copper alloys, zinc, and nickel, and strong oxidizers.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): >2000 mg/kg [Rat].

Chronic Effects on Humans: May cause damage to the following organs: upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Acute Potential Health effects: Skin: May cause skin irritation. Eyes:

May cause eye irritation. Inhalation: May cause irritation of the respiratory tract. Ingestion: May cause gastrointestinal tract

irritation. The toxicological properties of this substance have not been fully investigated.

Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 760 mg/l 96 hours [Bull gill sunfish]. 59.8 mg/l 96 hours [Fathead Minnow].

BOD5 and COD: Not available.

Products of Biodegradation: Possibly hazardous short term degradation products are not likely. However, long term

degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal: Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
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Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: No products were found.

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC): This product is not classified according to the EU regulations. Not applicable.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 1

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment: Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:29 PM

Last Updated: 11/01/2010 12:00 PM
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Material Safety Data Sheet

Sulfuric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid

Catalog Codes: SLS2539, SLS1741, SLS3166, SLS2371,

SLS3793

CAS#: 7664-93-9

RTECS: WS5600000

TSCA: TSCA 8(b) inventory: Sulfuric acid

CI#: Not applicable.

Synonym: Oil of Vitriol; Sulfuric Acid

Chemical Name: Hydrogen sulfate

Chemical Formula: H2-SO4

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sulfuric acid 7664-93-9 95 - 98

Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m

2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and

respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory

tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of

the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,

or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for

human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL

TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,

eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
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contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray

mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly

toxic material may produce general deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:

Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes

of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate

carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available. Slightly explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +

boiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid

is mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (III) oxide, and

oxidizing agents such as chlorates, halogens, permanganates.
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Special Remarks on Explosion Hazards:

M i x t u r e s o f s u l f u r i c a c i d a n d a n y o f t h e f o l l o w i n g c a n e x p l o d e : p - n i t r o t o l u e n e , p e n t a s i

l v e r trihydroxydiaminophosphate, perchlorates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,

mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, nitrates,

carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively

on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive

decompositon.

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If

necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration

level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.

In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show

the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing

agents, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a

metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:

Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not

store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] Inhalation TWA: 1 STEL: 3

(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1

(mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid. (Thick oily liquid.)

Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:

270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to 10.36 deg. C (93% to 100% purity)

Critical Temperature: Not available.

Specific Gravity: 1.84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:

Easily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability:

Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist

air or water, oxidizers, amines, bases. Always add the acid to water, never the reverse.

Incompatibility with various substances:

Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:

Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless

steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.

Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM

HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC

ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL

MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER

ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,

Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile

+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chloride, 2-Aminoethanol, Ammonium

hydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium

acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chlorosulfonic

acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene +
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sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,

Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycol and other glycols, , Ethylenimine,

Fulminates, hydrogen peroxide, Hydrochloric acid, Hydrofluoric acid, Iodine heptafluoride, Indane + nitric acid, Iron, Isoprene,

Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,

p-Nitrotoluene, Pentasilver trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-

Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,

Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +

Potassium chloride, Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver

permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,

Thalium (I) azidodithiocarbonate, Zinc chlorate, Zinc Iodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,

carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,

Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated

sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:

Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor

corrosive effect on bronze. No corrosion data on brass or zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral

toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected

for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper

respiratory tract, eyes, teeth.

Other Toxic Effects on Humans:

Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,

permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May cause adverse reproductive effects

based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)

Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal

toxicity

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.

Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause

permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, GI

bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may

also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous

membranes with sore throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory

tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,

and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,

depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and

scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and

supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation

may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart

(ischemic heart leisons), and respiratory system/lungs(pulmonary edema, lung damage), teeth (dental discoloration, erosion).

Skin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.
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Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish].

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also

be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste

must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sulfuric acid UNNA: 1830 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Illinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode

Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts

RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid

Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:

Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:

Sulfuric acid: 1000 lbs. (453.6 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R35- Causes severe burns. S2- Keep out of the reach of children. S26- In case of contact with eyes, rinse immediately with

plenty of water and seek medical advice. S30- Never add water to this product. S45- In case of accident or if you feel unwell,

seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2
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Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 2

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information

References:

-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -The Sigma-Aldrich

Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van

Nostrand Reinold, 1987.

Other Special Considerations: Not available.

Created: 10/09/2005 11:58 PM

Last Updated: 06/09/2012 12:00 PM
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LUMINOL TM TR (Type I Trace-Inhibited)

LUMTR

Premium trace-inhibited (Type I) insulating oil for use in electrical transformers, circuit
breakers and switches.

Suncor Energy: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

Petro-Canada Lubricants Inc.
2310 Lakeshore Road West
Mississauga, Ontario
Canada L5J 1K2

Material Safety Data Sheet

Product name

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

LUMINOL TM TR (Type I Trace-Inhibited)

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

No known significant effects or critical hazards.

Slightly irritating to the eyes.

No known significant effects or critical hazards.

Slightly irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Viscous liquid.

See toxicological information (Section 11)

No specific hazard.

:

:

:

:

:

:

:

Medical conditions

aggravated by over-

exposure

Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
severe skin irritation. Repeated skin exposure can produce local skin destruction or
dermatitis.

:

Odour : Slight naphthalene like odour.

OSHA/HCS status : While this material is not considered hazardous by the OSHA Hazard Communication
Standard (29 CFR 1910.1200), this MSDS contains valuable information critical to the
safe handling and proper use of the product. This MSDS should be retained and
available for employees and other users of this product.

2 .

Potential chronic health effects

Carcinogenicity : Not listed as carcinogenic by OSHA, NTP or IARC.

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Chronic effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

WHMIS (Canada) : Not controlled under WHMIS (Canada).

Mixture of severely hydrotreated and hydrocracked base oil (petroleum). Mixture -

Composition/information on ingredients

Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

The base oil may be a mixture of the following CAS#s: 8042-47-5, 64742-46-7, 64742-47-8, 64742-53-6, 64742-54-7,
64742-55-8, 72623-84-8, 72623-85-9, 72623-86-0, 72623-87-1, 178603-64-0, 178603-65-1, 178603-66-2, 445411-73-4

Date of issue : 2/8/2012. Internet: lubricants.petro-canada.ca/msds Page: 1/7
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures
Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Use an extinguishing agent suitable for the surrounding fire.

Low fire hazard. This material must be heated before ignition will occur.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition.

Fire-fighting measures

Extinguishing media

Special remarks on fire

hazards

Special remarks on

explosion hazards

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training.

May be combustible at high temperature.

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), sulphur oxides (SOx), hydrocarbons,
smoke and irritating vapours as products of incomplete combustion.

Flammability of the product :

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see Section 8).

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Dispose of via a licensed waste
disposal contractor.

Small spill :

Methods for cleaning up

Date of issue : 2/8/2012. Internet: lubricants.petro-canada.ca/msds Page: 2/7
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business



LUMINOL TM TR (Type I Trace-Inhibited) Page Number: 3

Accidental release measures6 .
Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Dispose of via a licensed waste disposal contractor. Contaminated
absorbent material may pose the same hazard as the spilt product. Note: see section 1
for emergency contact information and section 13 for waste disposal.

Large spill :

Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until
ready for use. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Do not store in unlabelled containers. Use appropriate
containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Remove contaminated clothing and protective equipment before entering eating areas.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapour or
mist. Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Empty containers retain product residue
and can be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Mixture of severely hydrotreated and
hydrocracked base oil (petroleum).

ACGIH TLV (United States). Notes: (Mineral oil)
TWA: 5 mg/m³, (Inhalable fraction) 8 hour(s).

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour filter

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protection

Eyes

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: nitrile, neoprene, polyvinyl alcohol (PVA), Viton®.

Hands :

8 .

Engineering measures : No special ventilation requirements. Good general ventilation should be sufficient to
control worker exposure to airborne contaminants. If this product contains ingredients
with exposure limits, use process enclosures, local exhaust ventilation or other
engineering controls to keep worker exposure below any recommended or statutory
limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits
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Exposure controls/personal protection8 .
Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Skin :

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

Not available.

Viscous liquid.

Not available.

Not available.

Not available.

0.84 kg/L @ 15°C (59°F)

Not available.

Not available.

Insoluble in water.

Not available.

Slight naphthalene like odour.

Clear and bright

Boiling/condensation point

Melting/freezing point

Not available.

9.4 cSt @ 40°C (104°F), 2.6 cSt @ 100°C (212°F)

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Open cup: 170°C (338°F) [Cleveland.]

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Pour point -60°C (-76°F):

The product is stable.

Reactive with oxidising agents and acids.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, NOx, SOx, hydrocarbons, smoke and irritating vapours when heated
to decomposition.

Stability and reactivity
Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Mixture of severely hydrotreated and
hydrocracked base oil (petroleum).

LD50 Dermal Rabbit >2000 mg/kg -

LD50 Oral Rat >5000 mg/kg -

LC50 Inhalation
Dusts and mists

Rat >5.2 mg/l 4 hours

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser
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Toxicological information11 .

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Mixture of severely hydrotreated and
hydrocracked base oil (petroleum).

A4 - - - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Conclusion/Summary : Not available.

Ecological information

Environmental effects : This product is inherently biodegradable.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

Other adverse effects : No known significant effects or critical hazards.

The generation of waste should be avoided or minimised wherever possible. Significant
quantities of waste product residues should not be disposed of via the foul sewer but
processed in a suitable effluent treatment plant. Dispose of surplus and non-recyclable
products via a licensed waste disposal contractor. Disposal of this product, solutions
and any by-products should at all times comply with the requirements of environmental
protection and waste disposal legislation and any regional local authority requirements.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

Not available. -DOT Classification

TDG Classification -

Not available. -

Not
regulated.

- -

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not available.

-

14 .

PG* : Packing group
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Not regulated.HCS Classification

Regulatory information

WHMIS (Canada) Not controlled under WHMIS (Canada).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : All components are listed or exempted.

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

Other information

References

Hazardous Material

Information System (U.S.A.)

1

1

0

0

1

1

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Health

Flammability

Physical hazards

Notice to reader

Date of printing

Date of issue

Date of previous issue

2/8/2012.:

:

:

:

:

:

16 .

Indicates information that has changed from previously issued version.

8 February 2012

No previous validation.

For Copy of (M)SDS : The Canadian Controlled Products Regulations (CPR) (Under the Hazardous Products
Act, part of the WHMIS legislation) only apply to WHMIS Controlled (i.e., hazardous)
products. Therefore, the CPR and the 3-year update rule specified therein do not apply to
WHMIS Non-Controlled products. Although this is true, customarily Petro-Canada
reviews and updates Non-Controlled product MSDS if a customer requests such an
update. These Non-Controlled product updates are given a lower priority than Controlled
products but are handled as soon as practicable. If you would like to verify if the MSDS
you have is the most current, or you require any further information, please contact:

Internet: lubricants.petro-canada.ca/msds

Lubricants:
Western Canada, telephone: 1-800-661-1199; fax: 1-800-378-4518
Ontario & Central Canada, telephone: 1-800-268-5850; fax: 1-800-201-6285
Quebec & Eastern Canada, telephone: 1-800-576-1686; fax: 1-800-201-6285

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Personal protection B
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Other information16 .
To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.
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PETRO-CANADA ANTIFREEZE

Universal Antifreeze, Radiator Antifreeze, Diesel Antifreeze, Petro-Canada Antifreeze-
Coolant, Petro-Canada Heavy Duty Antifreeze-Coolant, Pre-Mix Antifreeze, Petro-
Canada Premium Radiator Antifreeze, Diesel Engine Coolant, Pre-Mixed Radiator
Antifreeze/Coolant Petro-Canada.

W269

Used as an engine antifreeze coolant.

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

PETRO-CANADA
P.O. Box 2844
150 6th Avenue South-West
Calgary, Alberta
T2P 3E3

Material Safety Data Sheet

Product name

Synonym

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

PETRO-CANADA ANTIFREEZE

:

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Inhalation of this product may cause respiratory tract irritation.

Slightly irritating to the eyes.

Harmful if swallowed. Ingestion of this product may cause gastro-intestinal irritation,
nausea, vomiting, abdominal pain, and diarrhea. Ingestion of this product may cause
Central Nervous System (CNS) Depression, symptoms of which may include; weakness,
dizziness, slurred speech, drowsiness, unconsciousness and in cases of severe
overexposure; coma and death.

Slightly irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Clear viscous liquid.

CAUTION!

MAY BE HARMFUL IF SWALLOWED. MAY CAUSE EYE AND SKIN IRRITATION.
CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED ON
ANIMAL DATA. POSSIBLE BIRTH DEFECT HAZARD - CONTAINS MATERIAL
WHICH MAY CAUSE BIRTH DEFECTS, BASED ON ANIMAL DATA. POSSIBLE
DEVELOPMENTAL HAZARD - CONTAINS MATERIAL WHICH MAY CAUSE ADVERSE
DEVELOPMENTAL EFFECTS, BASED ON ANIMAL DATA.

May be harmful if swallowed. Slightly irritating to the eyes and skin. Avoid exposure -
obtain special instructions before use. Do not breathe vapour or mist. Do not ingest.
Avoid contact with eyes, skin and clothing. Contains material that may cause target
organ damage, based on animal data. Contains material which may cause birth defects,
based on animal data. Contains material which may cause developmental
abnormalities, based on animal data. Avoid exposure during pregnancy. Wash
thoroughly after handling.

:

:

:

:

:

:

:

Odour : Odourless.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

Potential chronic health effects

WHMIS (Canada) :

Class D-1B: Material causing immediate and serious toxic effects (Toxic).
Class D-2A: Material causing other toxic effects (Very toxic).
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Hazards identification2 .

See toxicological information (section 11)

Medical conditions

aggravated by over-

exposure

Pre-existing disorders involving any target organs mentioned in this MSDS as being at
risk may be aggravated by over-exposure to this product.

:

Carcinogenicity : No known significant effects or critical hazards.

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : Contains material which may cause birth defects, based on animal data.

Developmental effects : Contains material which may cause developmental abnormalities, based on animal data.

Chronic effects : Contains material that may cause target organ damage, based on animal data.

Fertility effects : No known significant effects or critical hazards.

Target organs : The substance may be toxic to kidneys and liver. Repeated or prolonged exposure to
the substance can produce target organs damage. Repeated exposure to a highly toxic
material may produce general deterioration of health by an accumulation in one or many
human organs.

Ethylene glycol 107-21-1 45 - 50

Composition/information on ingredients
Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures
Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation. Wash contaminated clothing thoroughly with water
before removing it, or wear gloves.

Use an extinguishing agent suitable for the surrounding fire.

Fire-fighting measures

Extinguishing media

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training.

Non-flammable.

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Flammability of the product :
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Fire-fighting measures5 .

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition.

Special remarks on

explosion hazards

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

Products of combustion : Carbon oxides (CO, CO2), smoke and irritating vapours as products of incomplete
combustion.

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see section 8).

Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Dispose of via a licensed waste disposal contractor. Contaminated
absorbent material may pose the same hazard as the spilt product. Note: see section 1
for emergency contact information and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

Large spill :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble or absorb with an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until
ready for use. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Do not store in unlabelled containers. Use appropriate
containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Avoid exposure during pregnancy. Do not get in eyes or on skin or clothing. Do not
ingest. Avoid breathing vapour or mist. If during normal use the material presents a
respiratory hazard, use only with adequate ventilation or wear appropriate respirator.
Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Empty containers retain product residue
and can be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Ethylene glycol ACGIH TLV (United States).

CEIL: 100 mg/m³, (aerosol)

Exposure controls/personal protection

Consult local authorities for acceptable exposure limits.

8 .

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits
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Exposure controls/personal protection8 .

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour filter

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Personal protection

Eyes

Skin

Respiratory

:

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: neoprene, nitrile, polyvinyl chloride (PVC). Consult your PPE provider
for breakthrough times and the specific glove that is best for you based on your use
patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

Hands :

Engineering measures : If user operations generate dust, fumes, gas, vapour or mist, use process enclosures,
local exhaust ventilation or other engineering controls to keep worker exposure to
airborne contaminants below any recommended or statutory limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

129°C (264.2°F)

Clear viscous liquid.

Not available.

Not available.

-37°C (-34.6°F)

1.06 to 1.09

2.1 [Air = 1]

0.008 kPa (0.06 mm Hg)

Not available.

Odourless.

Yellow.

Boiling/condensation point

Melting/freezing point

Not available.

Not available.

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Not available.

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Pour point Not available.:
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Physical and chemical properties9 .
Soluble in water, methanol and diethyl ether.Solubility :

The product is stable.

Reactive with oxidising agents, acids and alkalis.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, smoke and irritating vapours when heated to decomposition.

Stability and reactivity
Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Ethylene glycol LD50 Dermal Rabbit 9530 mg/kg -

LD50 Oral Rat 4700 mg/kg -

LC50 Inhalation
Dusts and mists

Rat 2725 mg/m³ 4 hours

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Ethylene glycol A4 - - - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.
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The generation of waste should be avoided or minimised wherever possible. Empty
containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilt material and runoff and contact with soil, waterways, drains and sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

9 Special provisions

In single containers of
5000 lbs capacity or
less this product is
exempt from DOT
regulations (not
regulated).

DOT Classification

TDG Classification -

ENVIRONMENTALLY
HAZARDOUS
SUBSTANCE,
LIQUID, N.O.S.
(Ethylene glycol
based coolant)

III

Not
regulated.

- -

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

UN3082

-

14 .

PG* : Packing group

Target organ effectsHCS Classification

Regulatory information

WHMIS (Canada) Class D-1B: Material causing immediate and serious toxic effects (Toxic).
Class D-2A: Material causing other toxic effects (Very toxic).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : Not determined.

Other information

Hazardous Material

Information System (U.S.A.)

2

0

0

*Health

Flammability

Physical hazards

MAY BE HARMFUL IF SWALLOWED. MAY CAUSE EYE AND SKIN IRRITATION.
CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED ON
ANIMAL DATA. POSSIBLE BIRTH DEFECT HAZARD - CONTAINS MATERIAL
WHICH MAY CAUSE BIRTH DEFECTS, BASED ON ANIMAL DATA. POSSIBLE
DEVELOPMENTAL HAZARD - CONTAINS MATERIAL WHICH MAY CAUSE ADVERSE
DEVELOPMENTAL EFFECTS, BASED ON ANIMAL DATA.

Label requirements :

:

16 .
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Other information16 .

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

References

0

0

2

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

3/11/2010.:

:

:

:

:

Indicates information that has changed from previously issued version.

11 March 2010

No previous validation.

For Copy of (M)SDS : Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Date of issue : 3/11/2010. Internet: www.petro-canada.ca/msds Page: 7/7
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Material Safety Data Sheet

Copper sulfate pentahydrate MSDS

Section 1: Chemical Product and Company Identification

Product Name: Copper sulfate pentahydrate

Catalog Codes: SLC3778, SLC4567, SLC1774, SLC3565,

SLC5353

CAS#: 7758-99-8

RTECS: GL8900000

TSCA: TSCA 8(b) inventory: No products were found.

CI#: Not applicable.

Synonym: Blue vitriol; Copper (II) Sulfate Pentahydrate

Chemical Name: Cupric sulfate pentrahydrate

Chemical Formula: CuSO4.5H2O

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Copper sulfate pentahydrate 7758-99-8 100

Toxicological Data on Ingredients: Copper sulfate pentahydrate: ORAL (LD50): Acute: 300 mg/kg [Rat.]. DERMAL (LD50):

Acute: &gt;2000 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to

kidneys, liver. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention.
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Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated

clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical

attention.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,

tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

When heated to decomposition it emits toxic fumes. Solutions are acidic and can react with magnesium to evolve flammable

hydrogen gas

Special Remarks on Explosion Hazards: Nitromethanes and copper salts spontaneously form explosive materials

Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on

the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a

concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
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Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable

respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with

skin and eyes. Keep away from incompatibles such as metals, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

TWA: 1 (mg/m3) from ACGIH (TLV) [United States] Inhalation TWA: 0.1 (mg/m3) from OSHA (PEL) [United States] Inhalation

TWA: 1 (mg/m3) from NIOSH InhalationConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline granules solid. Powdered solid.)

Odor: Odorless.

Taste: Nauseous metallic.

Molecular Weight: 249.69 g/mole

Color: Blue. (Light.)

pH (1% soln/water): Not available.

Boiling Point: 150°C (302°F)

Melting Point: 110°C (230°F)

Critical Temperature: Not available.

Specific Gravity: 2.28 @ 15.6 deg. C(Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol.

Solubility:

Easily soluble in hot water. Soluble in cold water, methanol. Solubility in water: 31.6 g/100 ml @ 0 deg. C.; 203.3 g/100 ml

@ 100 deg. C Solubility in methanol: 15.6 g/100 ml @ 18 deg. C. Insoluble in ethanol. It readily forms alkaline complexes at

sufficiently high concentrations of amines or alkali cyanides. Practically insoluble in most organic solvents.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat (high temperatures), incompatible materials, exposure to air

Incompatibility with various substances: Reactive with metals, alkalis.

Corrosivity: Highly corrosive in presence of steel.

Special Remarks on Reactivity:

Air Sensitive. Slowly efforescent in air. Solutions of hyprobromite are decomposed by powerful catalytic action of cupric ions,

even as impurities. Incompatible with finely powdered metals.

Special Remarks on Corrosivity:

Corrosive to finely powdered metals. Very corrosive to plain steel

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:

Acute oral toxicity (LD50): 300 mg/kg [Rat.]. Acute dermal toxicity (LD50): >2000 mg/kg [Rat].

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the following organs: kidneys, liver.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Dose: LDL [Human] - Route: Oral; Dose: 1088 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material based on animal data

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation. May cause skin burns. It may cause and itching allergic

eczema. Eyes: Causes eye irritation. May cause eye burns. It may cause conjunctivitis, corneal discoloration, ulceration

and turbidity of the cornea. Inhalation: Causes respiratory tract (nose, throat, lung) irritation with coughing and wheezing.

May cause ulceration and perforation of the nasal septum if inhaled in excessive quantities. Burning copper sulfate may

result in irritating and poisonous gases which may irritate the respiratory tract and lungs, and may cause fume metal fever

which is characterized by flu-like symptoms such as fever, chills, muscle aches. Ingestion: Harmful if swallowed. May

cause gastrointestinal tract irritation with nausea, vomiting, diarrhea, metallic taste, burning sensation in the stomach or

epigastrum, abdominal pain, and possible gastrointestinal tract bleeding. May affect metabolism(metabolic acidosis), liver (liver

damage, jaundice), blood (Methemoglobin, hemalytic anemia), urinary system (kidney damage, hematuria, hemoglobinuria,

albuminuria), behavior/nervous systems (somnolence, tremor, psychosis, muscle weakness, coma), cardiovascular system

(lowering of blood pressure, dysthrythmia). Oral mucosa, vomitus, stools, and saliva may be stained blue or green following

ingestion. Aspiration pneumonia may develop following emesis and CNS depression. Chronic Potential Health Effects: Skin:

Repeated or prolonged skin contact may cause thickening of the skin.

Section 12: Ecological Information

Ecotoxicity:

Ecotoxicity in water (LC50): 0.1 ppm 48 hours [Goldfish]. 0.1 mg/l 96 hours [Rainbow Trout]. 2.5 mg/l 96 hours [Rainbow

Trout].

BOD5 and COD: Not available.

Products of Biodegradation:
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Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation:

If released to soil, copper sulfate may leach to groundwater, be partly oxidized, or bind to humic materials, clay, or hydrous

of iron and manganese. In water, it will bind to carbonates as well as humic materials, clay and hydrous oxides of iron and

manganese. Copper is accumulated by plants and animals, but it does not appear to biomagnify from plants to animals. This

lack of biomagnification appears common with heavy metals. In air, copper aerosols (in general) have a residence time of 2 to

10 days in an unpolluted atmosphere and 0.1 to >4 in a polluted, urban areas.

Section 13: Disposal Considerations

Waste Disposal:

Copper dusts or mist or copper compounds may be disposed of in Group III sealed containers in a secure sanitary landfill.

Copper containing soluble wastes can be concentrated through the use of ion exchange, reverse osmosis, or evaporators to

the point where copper can be electrolytically removed and sent to a reclaiming firm. If recovery is not feasible, the copper

can be precipitated through the use of caustics and the sludge depositied in a chemical waste landfill. Be sure to consult with

authorities (waste regulators). Waste must be disposed of in accordance with federal, state and local environmental control

regulations.

Section 14: Transport Information

DOT Classification: CLASS 9: Miscellaneous hazardous material.

Identification: : Environmentally hazardous substance, n.o.s. (Cupric Sulfate) UNNA: 3077 PG: III

Special Provisions for Transport:

additional markings "Marine Pollutant" - required for bulk shipments. The words "Marine Pollutant" must be entered on the

shipping paper in association iwth the basic DOT description for bulk shipments.

Section 15: Other Regulatory Information

Federal and State Regulations:

SARA 313 toxic chemical notification and release reporting: Copper compounds CERCLA: Hazardous substances.: Copper

sulfate pentahydrate: 10 lbs. (4.536 kg)

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): CLASS D-2B: Material causing other toxic effects (TOXIC).

DSCL (EEC):

R22- Harmful if swallowed. R36/38- Irritating to eyes and skin. R50/53- Very toxic to aquatic organisms, may cause long-term

adverse effects in the aquatic environment. S22- Do not breathe dust. S60- This material and its container must be disposed

of as hazardous waste. S61- Avoid release to the environment. Refer to special instructions/Safety data sheets.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2
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Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:

Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References:

-The Sigma-Aldrich Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed.,

New York N.Y., Van Nostrand Reinold, 1987.

Other Special Considerations: Not available.

Created: 10/09/2005 05:01 PM

Last Updated: 11/01/2010 12:00 PM
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DIESEL FUEL

Seasonal Diesel, #1 Diesel, #2 Heating Oil, #1 Heating Oil, D50, D60, P40, P50, Arctic
Diesel, Farm Diesel, Marine Diesel, Low Sulphur Diesel, LSD, Ultra Low Sulphur Diesel,
ULSD, Mining Diesel, Naval Distillate, Dyed Diesel, Marked Diesel, Coloured Diesel,
Furnace special, Biodiesel blend, B1, B2, B5, Diesel Low Cloud (LC).

W104, W293; SAP: 120, 121, 122, 125, 126, 129, 130, 135, 287, 288

Diesel fuels are distillate fuels suitable for use in high and medium speed internal
combustion engines of the compression ignition type. Mining Diesel has a higher flash
point requirement, for safe use in underground mines.

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

PETRO-CANADA
P.O. Box 2844
150 6th Avenue South-West
Calgary, Alberta
T2P 3E3

Material Safety Data Sheet

Product name

Synonym

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

DIESEL FUEL

:

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Inhalation of this product may cause respiratory tract irritation and Central Nervous
System (CNS) Depression, symptoms of which may include; weakness, dizziness,
slurred speech, drowsiness, unconsciousness and in cases of severe overexposure;
coma and death.

Irritating to eyes.

Ingestion of this product may cause gastro-intestinal irritation. Aspiration of this product
may result in severe irritation or burns to the respiratory tract.

Severely irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Bright oily liquid.

WARNING!

COMBUSTIBLE LIQUID AND VAPOUR. CAUSES EYE AND SKIN IRRITATION.

Combustible liquid. Severely irritating to the skin. Irritating to eyes. Keep away from
heat, sparks and flame. Do not get in eyes. Avoid breathing vapour or mist. Avoid
contact with skin and clothing. Use only with adequate ventilation. Wash thoroughly
after handling.

:

:

:

:

:

:

:

Odour : Mild petroleum oil like.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

Potential chronic health effects

Carcinogenicity : Diesel engine exhaust particulate is probably carcinogenic to humans (IARC Group 2A).

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Chronic effects : No known significant effects or critical hazards.

WHMIS (Canada) :

Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

Date of issue : 7/6/2010. Internet: www.petro-canada.ca/msds Page: 1/7
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DIESEL FUEL Page Number: 2

Hazards identification2 .

See toxicological information (section 11)

Medical conditions

aggravated by over-

exposure

Avoid prolonged or repeated skin contact to diesel fuels which can lead to dermal
irritation and may be associated with an increased risk of skin cancer.

:

Developmental effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

Kerosine (petroleum), hydrodesulfurized / Fuels, diesel / Fuel Oil No. 2 64742-81-0 /
68334-30-5 /
68476-30-2

95 - 100

Fatty acids methyl esters 61788-61-2 /
67784-80-9 /
73891-99-3

0 - 5

Composition/information on ingredients
Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures

Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Use dry chemical, CO2, water spray (fog) or foam.

Fire-fighting measures

Extinguishing media

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

Combustible liquid

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

5 .

Special exposure hazards :

Do not use water jet.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), sulphur oxides (SOx), sulphur
compounds (H2S), smoke and irritating vapours as products of incomplete combustion.

Flammability of the product :

Date of issue : 7/6/2010. Internet: www.petro-canada.ca/msds Page: 2/7
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DIESEL FUEL Page Number: 3

Fire-fighting measures5 .
Flammable in presence of open flames, sparks and heat. Vapours are heavier than air
and may travel considerable distance to sources of ignition and flash back. This product
can accumulate static charge and ignite.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition. Runoff to sewer may create fire or explosion hazard.

Special remarks on fire

hazards

Special remarks on

explosion hazards

:

:

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Avoid breathing vapour or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see section 8).

Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Use spark-proof tools and explosion-proof equipment. Dispose of via
a licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilt product. Note: see section 1 for emergency contact information
and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

Large spill :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Use spark-proof tools and explosion-
proof equipment. Dispose of via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

Store in accordance with local regulations. Store in a segregated and approved area.
Store in original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materials (see section 10) and food and drink. Eliminate
all ignition sources. Separate from oxidizing materials. Keep container tightly closed
and sealed until ready for use. Containers that have been opened must be carefully
resealed and kept upright to prevent leakage. Do not store in unlabelled containers.
Use appropriate containment to avoid environmental contamination. Ensure the storage
containers are grounded/bonded.

Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapour or
mist. Use only with adequate ventilation. Wear appropriate respirator when ventilation
is inadequate. Do not enter storage areas and confined spaces unless adequately
ventilated. Keep in the original container or an approved alternative made from a
compatible material, kept tightly closed when not in use. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof electrical
(ventilating, lighting and material handling) equipment. Use non-sparking tools. Take
precautionary measures against electrostatic discharges. To avoid fire or explosion,
dissipate static electricity during transfer by earthing and bonding containers and
equipment before transferring material. Empty containers retain product residue and can
be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .
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DIESEL FUEL Page Number: 4

Kerosine (petroleum), hydrodesulfurized ACGIH TLV (United States). Absorbed through skin.
TWA: 200 mg/m³ 8 hour(s).

Fuels, diesel ACGIH TLV (United States). Absorbed through skin.
TWA: 100 mg/m³, (Inhalable fraction and vapour) 8 hour(s).

Fuel oil No. 2 ACGIH TLV (United States). Absorbed through skin.
TWA: 100 mg/m³, (Inhalable fraction and vapour) 8 hour(s).

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour cartridge or
canister may be permissible under certain circumstances where airborne concentrations
are expected to exceed exposure limits. Protection provided by air-purifying respirators
is limited. Use a positive-pressure, air-supplied respirator if there is any potential for
uncontrolled release, exposure levels are unknown, or any other circumstances where
air-purifying respirators may not provide adequate protection.

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Personal protection

Eyes

Skin

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: nitrile, neoprene, polyvinyl alcohol (PVA), Viton. Consult your PPE
provider for breakthrough times and the specific glove that is best for you based on your
use patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

Hands :

8 .

Engineering measures : Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapour or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

Ingredient Exposure limits
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DIESEL FUEL Page Number: 5

150 to 371°C (302 to 699.8°F)

Bright oily liquid.

Semivolatile to volatile.

Not available.

Not available.

0.80 to 0.88 kg/L @ 15°C (59°F)

4.5 [Air = 1]

1 kPa (7.5 mm Hg) @ 20°C (68ºF).

Insoluble in cold water, soluble in non-polar hydrocarbon solvents.

Not available.

Mild petroleum oil like.

Clear to yellow (This product may be dyed red for taxation purposes).

Boiling/condensation point

Melting/freezing point

Not available.

Diesel fuel: 1.3 - 4.1 cSt @ 40°C (104°F)
Marine Diesel Fuel: 1.3 - 4.4 cSt @ 40°C (104°F)

Physical and chemical properties
Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Diesel fuel: Closed cup: >40°C (>104°F)
Marine Diesel Fuel: Closed Cup: >60°C (>140°F)
Mining Diesel: Closed Cup: >52°C (>126°F)

225°C (437°F):Auto-ignition temperature

Flammable limits : Lower: 0.7%
Upper: 6%

9 .

Pour point Not available.:

The product is stable.

Reactive with oxidising agents and acids.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, NOx, SOx, H2S, smoke and irritating vapours when heated to
decomposition.

Stability and reactivity

Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Kerosine (petroleum), hydrodesulfurized LD50 Dermal Rabbit >2000 mg/kg -

LD50 Oral Rat >5000 mg/kg -

LC50 Inhalation
Vapour

Rat >5000 mg/m³ 4 hours

Fuels, diesel LD50 Dermal Mouse 24500 mg/kg -
LD50 Oral Rat 7500 mg/kg -

Fuel oil No. 2 LD50 Oral Rat 12000 mg/kg -

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Diesel engine exhaust particulate is probably carcinogenic to humans (IARC Group 2A).

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.
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DIESEL FUEL Page Number: 6

Toxicological information11 .

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Kerosine (petroleum), hydrodesulfurized A3 - - - - -

Fuels, diesel A3 3 - - - -

Fuel oil No. 2 A3 3 - - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

The generation of waste should be avoided or minimised wherever possible. Empty
containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilt material and runoff and contact with soil, waterways, drains and sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

Not available. -DOT Classification

TDG Classification 3

Not available. -

UN1202 DIESEL FUEL III

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not available.

-

14 .

PG* : Packing group

Combustible liquid
Irritating material

HCS Classification

Regulatory information

WHMIS (Canada) Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

:

:

Canada

United States

15 .
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DIESEL FUEL Page Number: 7

Regulatory information15 .

International regulations

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : All components are listed or exempted.

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

Other information

References

Hazardous Material

Information System (U.S.A.)

2

2

0

0

2

2

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Health

Flammability

Physical hazards

COMBUSTIBLE LIQUID AND VAPOUR. CAUSES EYE AND SKIN IRRITATION.Label requirements :

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

7/6/2010.:

:

:

:

:

:

16 .

Indicates information that has changed from previously issued version.

6 July 2010

7/3/2009.

For Copy of (M)SDS : Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Personal protection H
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GASOLINE, UNLEADED

Regular, Unleaded Gasoline (US Grade), Mid-Grade, Plus, Super, WinterGas,
SummerGas, Supreme, SuperClean WinterGas, RegularClean, PlusClean, Premium,
marked or dyed gasoline, TQRUL, transitional quality regular unleaded, BOB, Blendstock
for Oxygenate Blending

W102E, SAP: 102 to 117

Unleaded gasoline is used in spark ignition engines including motor vehicles, inboard and
outboard boat engines, small engines such as chain saws and lawn mowers, and
recreational vehicles.

Petro-Canada: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

PETRO-CANADA
P.O. Box 2844
150 6th Avenue South-West
Calgary, Alberta
T2P 3E3

Material Safety Data Sheet

Product name

Synonym

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

GASOLINE, UNLEADED

:

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

Inhalation of this product may cause respiratory tract irritation. Inhalation of this product
may cause respiratory tract irritation and Central Nervous System (CNS) Depression,
symptoms of which may include; weakness, dizziness, slurred speech, drowsiness,
unconsciousness and in cases of severe overexposure; coma and death.

Ingestion of this product may cause gastro-intestinal irritation. Aspiration of this product
may result in severe irritation or burns to the respiratory tract. Ingestion of this product
may cause Central Nervous System (CNS) Depression, symptoms of which may include;
weakness, dizziness, slurred speech, drowsiness, unconsciousness and in cases of
severe overexposure; coma and death.

Inhalation

Ingestion

Physical state Clear liquid.

WARNING!

FLAMMABLE LIQUID AND VAPOUR. CAUSES RESPIRATORY TRACT, EYE AND
SKIN IRRITATION. CANCER HAZARD - CONTAINS MATERIAL WHICH CAN CAUSE
CANCER. CONTAINS MATERIAL WHICH CAN CAUSE HERITABLE GENETIC
EFFECTS.

Flammable liquid. Irritating to eyes, respiratory system and skin. Keep away from heat,
sparks and flame. Avoid exposure - obtain special instructions before use. Do not
breathe vapour or mist. Avoid contact with eyes, skin and clothing. Contains material
which can cause cancer. Risk of cancer depends on duration and level of exposure.
Contains material which can cause heritable genetic effects. Use only with adequate
ventilation. Keep container tightly closed and sealed until ready for use. Wash
thoroughly after handling.

:

:

:

:

:

Odour : Gasoline

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

2 .

WHMIS (Canada) :

Class B-2: Flammable liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).
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GASOLINE, UNLEADED Page Number: 2

Hazards identification2 .

Irritating to eyes.

Irritating to skin.

Eyes

Skin

See toxicological information (section 11)

:

:

Medical conditions

aggravated by over-

exposure

Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
severe skin irritation. Repeated skin exposure can produce local skin destruction or
dermatitis.

:

Potential chronic health effects

Carcinogenicity : Contains material which can cause cancer. Risk of cancer depends on duration and
level of exposure.

Mutagenicity : Contains material which can cause heritable genetic effects.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Chronic effects : This product contains an ingredient or ingredients, which have been shown to cause
chronic toxic effects. Repeated or prolonged exposure to the substance can produce
blood disorders.

Fertility effects : No known significant effects or critical hazards.

Gasoline 86290-81-5 85-100

Ethanol 64-17-5 0.1-1

Benzene 71-43-2 0.5-1.5

Toluene 108-88-3 15-40*

öÓ±²¬®»¿´æ ³¿§ ª¿®§ º®±³ íóìðû
öÛ¼³±²¬±²æ ³¿§ ª¿®§ º®±³ ïóëû

Composition/information on ingredients

Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures

Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is
suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation. Wash contaminated clothing thoroughly with water
before removing it, or wear gloves.
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GASOLINE, UNLEADED Page Number: 3

Use dry chemical, CO2, water spray (fog) or foam.

Extremely flammable in presence of open flames, sparks, shocks, and heat. Vapours are
heavier than air and may travel considerable distance to sources of ignition and flash
back. Rapid escape of vapour may generate static charge causing ignition. May
accumulate in confined spaces.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition. Containers may explode in heat of fire. Vapours may form explosive
mixtures with air.

Fire-fighting measures

Extinguishing media

Special remarks on fire

hazards

Special remarks on

explosion hazards

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

Flammable liquid (NFPA) .

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

5 .

Special exposure hazards :

Do not use water jet.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), polynuclear aromatic hydrocarbons,
phenols, aldehydes, ketones, smoke and irritating vapours as products of incomplete
combustion.

Flammability of the product :

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Avoid breathing vapour or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see section 8).

Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Use spark-proof tools and explosion-proof equipment. Dispose of via
a licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilt product. Note: see section 1 for emergency contact information
and section 13 for waste disposal.

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

Large spill :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble or absorb with an inert dry material and place in an appropriate waste
disposal container. Use spark-proof tools and explosion-proof equipment. Dispose of
via a licensed waste disposal contractor.

Small spill :

Methods for cleaning up

Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Do not get in eyes or on skin or clothing. Do not ingest. Avoid breathing vapour or mist.
Use only with adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Do not enter storage areas and confined spaces unless adequately
ventilated. Keep in the original container or an approved alternative made from a
compatible material, kept tightly closed when not in use. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof electrical

Handling and storage
Handling :

7 .
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Handling and storage7 .

Store in accordance with local regulations. Store in a segregated and approved area.
Store in original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materials (see section 10) and food and drink. Eliminate
all ignition sources. Separate from oxidizing materials. Keep container tightly closed
and sealed until ready for use. Containers that have been opened must be carefully
resealed and kept upright to prevent leakage. Do not store in unlabelled containers.
Use appropriate containment to avoid environmental contamination. Ensure the storage
containers are grounded/bonded.

(ventilating, lighting and material handling) equipment. Use non-sparking tools. Take
precautionary measures against electrostatic discharges. To avoid fire or explosion,
dissipate static electricity during transfer by earthing and bonding containers and
equipment before transferring material. Empty containers retain product residue and can
be hazardous. Do not reuse container.

Storage :

Gasoline ACGIH TLV (United States).
TWA: 300 ppm 8 hour(s).
STEL: 500 ppm 15 minute(s).

Ethanol ACGIH TLV (United States).
STEL: 1000 ppm 15 minute(s).

Benzene ACGIH TLV (United States). Absorbed through skin.

TWA: 0.5 ppm 8 hour(s).
STEL: 2.5 ppm 15 minute(s).

Toluene ACGIH TLV (United States).
TWA: 20 ppm 8 hour(s).

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: A NIOSH-approved air-
purifying respirator with an organic vapour cartridge or canister may be permissible
under certain circumstances where airborne concentrations are expected to exceed
exposure limits. Protection provided by air-purifying respirators is limited. Use a
positive-pressure, air-supplied respirator if there is any potential for uncontrolled release,
exposure levels are unknown, or any other circumstances where air-purifying respirators
may not provide adequate protection.

Personal protection

Respiratory

Consult local authorities for acceptable exposure limits.

:

8 .

Engineering measures : Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapour or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits
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Exposure controls/personal protection8 .

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Eyes

Skin

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: polyvinyl alcohol (PVA), Viton. Consult your PPE provider for
breakthrough times and the specific glove that is best for you based on your use
patterns. It should be realized that eventually any material regardless of their
imperviousness, will get permeated by chemicals. Therefore, protective gloves should be
regularly checked for wear and tear. At the first signs of hardening and cracks, they
should be changed.

Hands :

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

25 to 220°C (77 to 428°F) (ASTM D86)

Clear liquid.

Not available.

Not available.

Not available.

0.685 to 0.8 kg/L @ 15°C (59°F)

3 to 4 [Air = 1] (NFPA)

<107 kPa (<802.5 mm Hg) @ 37.8°C (100°F)

Hydrocarbon components virtually insoluble in water. Soluble in alcohol, ether,
chloroform and benzene. Dissolves fats, oils and natural resins.

Not available.

Gasoline

Clear to slightly yellow or green, undyed liquid. May be dyed red for taxation purposes.

Boiling/condensation point

Melting/freezing point

Not available.

Not available.

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Closed cup: -50 to -38°C (-58 to -36.4°F) [Tagliabue.]

257°C (494.6°F) (NFPA):Auto-ignition temperature

Flammable limits : Lower: 1.3% (NFPA)
Upper: 7.6% (NFPA)

9 .

Pour point Not available.:

The product is stable.

Reactive with oxidising agents, acids and interhalogens.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, NOx, phenols, polycyclic aromatic hydrocarbons, aldehydes, ketones,
smoke and irritating vapours when heated to decomposition.

Stability and reactivity

Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .
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Toxicological information11 .

Acute toxicity

Gasoline LD50 Dermal Rabbit >5000 mg/kg -

LD50 Oral Rat 13600 mg/kg -

Ethanol LD50 Dermal Rabbit >15800 mg/kg -

LD50 Oral Mouse 3450 mg/kg -

LC50 Inhalation
Vapour

Rat 8850 mg/m³ 4 hours

Benzene LD50 Dermal Rabbit >8240 mg/kg -

LD50 Oral Rat 930 mg/kg -

LC50 Inhalation
Vapour

Rat 13228 ppm 4 hours

Toluene LD50 Dermal Rabbit 12125 mg/kg -

LD50 Oral Rat 636 mg/kg -

LC50 Inhalation
Vapour

Rat 7585 ppm 4 hours

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : There is a wealth of information about the teratogenic hazards of Toluene in the
literature; however, based upon professional judgement regarding the body of evidence,
WHMIS classification as a teratogen is not warranted.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Gasoline A3 2B - - - -

Ethanol A3 - - - - -

Benzene A1 1 A + Proven. +

Toluene A4 3 D - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.
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The generation of waste should be avoided or minimised wherever possible. Empty
containers or liners may retain some product residues. This material and its container
must be disposed of in a safe way. Dispose of surplus and non-recyclable products via
a licensed waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of environmental protection
and waste disposal legislation and any regional local authority requirements. Avoid
dispersal of spilt material and runoff and contact with soil, waterways, drains and sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

Not available. -DOT Classification

TDG Classification 3

Not available. -

UN1203 GASOLINE II

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not available.

-

14 .

PG* : Packing group

Flammable liquid
Irritating material
Carcinogen

HCS Classification

Regulatory information

WHMIS (Canada) Class B-2: Flammable liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : All components are listed or exempted.

Other information

Hazardous Material

Information System (U.S.A.)

2

3

0

*Health

Flammability

Physical hazards

FLAMMABLE LIQUID AND VAPOUR. CAUSES RESPIRATORY TRACT, EYE AND
SKIN IRRITATION. CANCER HAZARD - CONTAINS MATERIAL WHICH CAN CAUSE
CANCER. CONTAINS MATERIAL WHICH CAN CAUSE HERITABLE GENETIC
EFFECTS.

Label requirements :

:

16 .

Personal protection H
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Other information16 .

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

References

0

3

2

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

4/21/2010.:

:

:

:

:

Indicates information that has changed from previously issued version.

9 April 2010

No previous validation.

For Copy of (M)SDS : Internet: www.petro-canada.ca/msds

Canada-wide: telephone: 1-800-668-0220; fax: 1-800-837-1228

For Product Safety Information: (905) 804-4752

Product Safety - RSResponsible name :
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ÜÓÍÑ ÛÈÌÎßÝÌô ×Ðóíìê øÉÌòû÷æ äíô º±® ³·²»®¿´ ±·´ ±²´§

ÒßãÒÑÌ ßÐÐÔ×ÝßÞÔÛ ÒÛãÒÑÌ ÛÍÌßÞÔ×ÍØÛÜ ÜãÜÛÝÑÓÐÑÍÛÍ

ÚÑÎ ÚËÎÌØÛÎ ÌÛÝØÒ×ÝßÔ ×ÒÚÑÎÓßÌ×ÑÒô ÝÑÒÌßÝÌ ÇÑËÎ ÓßÎÕÛÌ×ÒÙ ÎÛÐÎÛÍÛÒÌßÌ×ÊÛ
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Í»½¬·±² ï ó Ý¸»³·½¿´ Ð®±¼«½¬ ¿²¼ Ý±³°¿²§ ×¼»²¬·º·½¿¬·±²

Product/Chemical Name: HYDRAULIC FLUID OD-15-10

Chemical Formula: Blend

CAS Number: n/a

Other Designations:

General Use:

Supplier: Micromeritics Instrument Corp. Contact: Human Resources

1 Micromeritics Dr. Phone: (770) 662-3620

Norcross, GA 30093-1877 USA Fax: (770) 662-3696

Manufacturer: Sun Company, Inc. Ten Penn Center 1801 Market St. Philadelphia, PA 19103-1699

(770) 662-3678

Í»½¬·±² î ó Ý±³°±­·¬·±² ñ ×²º±®³¿¬·±² ±² ×²¹®»¼·»²¬­

Ingredient Name CAS Number % vol

Severely solvent refined heavy paraffinic petroleum oil 64741-88-4 90-100

Zinc dialkyl Dithiophosphats 68649-42-3 0-1

Butylated Phenol n/a 0-1

Calcium Sulfonate 61789-86-4 0-1

Acrylic Copolymer 68171-46-0 0-1

2-Ethylhexanol 104-76-7 0-1

Trace Impurities:

OSHA PEL ACGIH TLV NIOSH REL NIOSH

Ingredient TWA STEL TWA STEL TWA STEL IDLH

Severely solvent refined

heavy paraffinic petroleum

oil

ë³¹ñ³í ó ë³¹ñ³í ó ²ñ¿ ²ñ¿ ²ñ¿

Zinc dialkyl Dithiophosphats ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Butylated Phenol ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Calcium Sulfonate ²ò¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Acrylic Copolymer ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

2-Ethylhexanol ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿ ²ñ¿

Additional exposure limits:

Oil Mist

5mg/m
3

5mg/m
3

Í»½¬·±² í ó Ø¿¦¿®¼­ ×¼»²¬·º·½¿¬·±²

¶¶¶¶¶¶¶¶¶¶ Û³»®¹»²½§ Ñª»®ª·»© ¶¶¶¶¶¶¶¶¶¶

Potential Health Effects
Primary Entry Routes: Skin

Effects of Overexposure :

Inhalation: No effects expected

Eye: Contact with the eye may cause minimal irritation.

Skin: Practically non-toxic if absorbed (LD50 greater than 2000 mg/kg). May cause mild irritation with

prolonged or repeated contact.

Ingestion: Practically non-toxic (LD50 > 15g/Kg).

HMIS
H

F

R

1

1

0

PPE†

†Sec. 8
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Í»½¬·±² ì ó Ú·®­¬ ß·¼ Ó»¿­«®»­

Inhalation: Move person to fresh air.

Eye: Flush with water.

Skin: Wash with soap and water until no odor remains. Wash clothing before reuse.

Swallowing: Practically non-toxic. Induction of vomiting not required. Obtain emergency medical attention.

Small amounts which accidentally enter mouth should be rinsed out until taste of it is gone.

Other Information: Warning!! Ø·¹¸ °®»­­«®» ·²¶»½¬·±² ±º ±·´ ¬¸®±«¹¸ ¬¸» ­µ·² ·­ ¿ ³»¼·¿´ »³»®¹»²½§ò
Ì¸»®» ³¿§ ¾» ²± ­·¹² ±º ·²¶«®§ ¿²¼ ²± ·²·¬·¿´ °¿·²ò Ì¸·­ ±·´ ³«­¬ ¾» ®»³±ª»¼ ½±³°´»¬»´§ ¾§ ¿ °¸§­·½·¿²ò Ú¿·´«®»
¬± ±¾¬¿·² ·³³»¼·¿¬» ¬®»¿¬³»²¬ ¸¿­ ®»­«´¬»¼ ·² ´±­­ ±º ¿ º·²¹»®ô ¸¿²¼ ±® ¿®³ò
ÉØÓ×Í Ý´¿­­·º·½¿¬·±²æ Ò±¬ ½±²¬®±´´»¼ò

Í»½¬·±² ë ó Ú·®»óÚ·¹¸¬·²¹ Ó»¿­«®»­

Flash Point: 380°F (192°C)

Flash Point Method: COC

Extinguishing Media: Water spray, regular foam, dry chemical, carbon dioxide.

Unusual Fire or Explosion Hazards: n/a

Fire-Fighting Procedures: Wear self-contained breathing apparatus. Wear structural firefighters protective

clothing.

Í»½¬·±² ê ó ß½½·¼»²¬¿´ Î»´»¿­» Ó»¿­«®»­

Spill /Leak Procedures: n/a

Í»½¬·±² é ó Ø¿²¼´·²¹ ¿²¼ Í¬±®¿¹»

Handling/ Storage Requirements: n/a

Í»½¬·±² è ó Û¨°±­«®» Ý±²¬®±´­ ñ Ð»®­±²¿´ Ð®±¬»½¬·±²

N/A

Í»½¬·±² ç ó Ð¸§­·½¿´ ¿²¼ Ý¸»³·½¿´ Ð®±°»®¬·»­

Appearance and Odor: clear fluid, little odor

Odor Threshold: n/a

Vapor Pressure: <0.0001 (mm Hg at 20 °C)

Vapor Density (Air=1): 10 +

Formula Weight: n/a

Density: n/a

Specific Gravity (H2O=1, at 4 °C): 0.87

Water Solubility: nil

Other Solubilities: n/a

Boiling Point: n/a

Melting Point: n/a

Viscosity: 165 sus @ 100°F. 32.0 CST @ 40 °C.

% Volatile: n/a

Evaporation Rate: 1000X slower (ehtyl ether = 1)

Í»½¬·±² ïð ó Í¬¿¾·´·¬§ ¿²¼ Î»¿½¬·ª·¬§

Stability: HYDRAULIC FLUID OD-15-10 is stable.

Polymerization: Hazardous polymerization will not occur.

Chemical Incompatibilities: Strong oxidizers.

Conditions to Avoid: n/a

Hazardous Decomposition Products: Combustion will produce carbon monoxide, oxides of sulfur and

asphyxiants.

NFPA

1

1 0

-
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n/a
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Ecotoxicity: n/a

Í»½¬·±² ïí ó Ü·­°±­¿´ Ý±²­·¼»®¿¬·±²­

Disposal: n/a

Í»½¬·±² ïì ó Ì®¿²­°±®¬ ×²º±®³¿¬·±²

n/a
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n/a
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Prepared By: C. Bills

Revision Notes:

Disclaimer:



ENDURATEX TM EP 1000

ENT1000, 490-243

Enduratex EP 1000 extreme pressure gear oil is suitable for enclosed helical, worm, spur
and bevel gear assemblies which require an EP type ISO 1000 viscosity grade lubricant.
It is specifically intended for use in heavy duty gears in the mining and resource
industries.

Suncor Energy: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

Petro-Canada Lubricants Inc.
2310 Lakeshore Road West
Mississauga, Ontario
Canada L5J 1K2

Material Safety Data Sheet

Product name

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

ENDURATEX TM EP 1000

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

No known significant effects or critical hazards.

Slightly irritating to the eyes.

No known significant effects or critical hazards.

Slightly irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Viscous liquid.

See toxicological information (Section 11)

No specific hazard.

:

:

:

:

:

:

:

Medical conditions

aggravated by over-

exposure

Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
severe skin irritation. Repeated skin exposure can produce local skin destruction or
dermatitis.

:

Odour : Mild sulphur/phosphorus odour.

OSHA/HCS status : While this material is not considered hazardous by the OSHA Hazard Communication
Standard (29 CFR 1910.1200), this MSDS contains valuable information critical to the
safe handling and proper use of the product. This MSDS should be retained and
available for employees and other users of this product.

2 .

Potential chronic health effects

Carcinogenicity : Not listed as carcinogenic by OSHA, NTP or IARC.

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Chronic effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

WHMIS (Canada) : Not controlled under WHMIS (Canada).

Composition/information on ingredients3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 1/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures
Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Use an extinguishing agent suitable for the surrounding fire.

Low fire hazard. This material must be heated before ignition will occur.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition.

Fire-fighting measures

Extinguishing media

Special remarks on fire

hazards

Special remarks on

explosion hazards

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training.

May be combustible at high temperature.

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), phosphorus oxides (POx), sulphur
oxides (SOx), hydrogen sulfide (H2S), hydrocarbons, smoke and irritating vapours as
products of incomplete combustion.

Flammability of the product :

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see Section 8).

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Dispose of via a licensed waste
disposal contractor.

Small spill :

Methods for cleaning up

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 2/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Accidental release measures6 .
Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Dispose of via a licensed waste disposal contractor. Contaminated
absorbent material may pose the same hazard as the spilt product. Note: see section 1
for emergency contact information and section 13 for waste disposal.

Large spill :

Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until
ready for use. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Do not store in unlabelled containers. Use appropriate
containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Remove contaminated clothing and protective equipment before entering eating areas.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapour or
mist. Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Empty containers retain product residue
and can be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Mineral oil ACGIH TLV (United States). Notes: (Mineral oil)
TWA: 5 mg/m³, (Inhalable fraction)

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour filter

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protection

Eyes

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: neoprene, nitrile, polyvinyl alcohol (PVA), Viton®.

Hands :

8 .

Engineering measures : No special ventilation requirements. Good general ventilation should be sufficient to
control worker exposure to airborne contaminants. If this product contains ingredients
with exposure limits, use process enclosures, local exhaust ventilation or other
engineering controls to keep worker exposure below any recommended or statutory
limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 3/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Exposure controls/personal protection8 .
Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Skin :

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

Not available.

Viscous liquid.

Not available.

Not available.

Not available.

0.902 kg/L @ 15°C (59°F)

Not available.

Not available.

Not available.

Not available.

Mild sulphur/phosphorus odour.

Clear brown

Boiling/condensation point

Melting/freezing point

Not available.

1077 cSt @ 40°C (104°F), 55 cSt @ 100°C (212°F), VI=100

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Open cup: 237°C (458.6°F) [Cleveland.]

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Pour point -15°C (5°F):

The product is stable.

Reactive with oxidising agents.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, smoke and irritating vapours when heated to decomposition.

Stability and reactivity
Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Conclusion/Summary : Not available.

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 4/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Toxicological information11 .
Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Ecological information
Environmental effects : No known significant effects or critical hazards.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

Other adverse effects : No known significant effects or critical hazards.

The generation of waste should be avoided or minimised wherever possible. Significant
quantities of waste product residues should not be disposed of via the foul sewer but
processed in a suitable effluent treatment plant. Dispose of surplus and non-recyclable
products via a licensed waste disposal contractor. Disposal of this product, solutions
and any by-products should at all times comply with the requirements of environmental
protection and waste disposal legislation and any regional local authority requirements.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

- -DOT Classification

TDG Classification -

- -

Not
regulated.

- -

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not
regulated.

-

14 .

PG* : Packing group

Not regulated.HCS Classification

Regulatory information

WHMIS (Canada) Not controlled under WHMIS (Canada).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

Canada inventory : All components are listed or exempted.

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 5/6
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Regulatory information15 .

China inventory (IECSC): All components are listed or exempted.International lists :

United States inventory

(TSCA 8b)

All components are listed or exempted.:

Europe inventory : All components are listed or exempted.

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

Other information

References

Hazardous Material

Information System (U.S.A.)

1

1

0

0

1

1

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Health

Flammability

Physical hazards

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.

Date of printing

Date of issue

Date of previous issue

4/18/2011.:

:

:

:

:

:

16 .

Indicates information that has changed from previously issued version.

18 April 2011

3/11/2009.

For Copy of (M)SDS : The Canadian Controlled Products Regulations (CPR) (Under the Hazardous Products
Act, part of the WHMIS legislation) only apply to WHMIS Controlled (i.e., hazardous)
products. Therefore, the CPR and the 3-year update rule specified therein do not apply to
WHMIS Non-Controlled products. Although this is true, customarily Petro-Canada
reviews and updates Non-Controlled product MSDS if a customer requests such an
update. These Non-Controlled product updates are given a lower priority than Controlled
products but are handled as soon as practicable. If you would like to verify if the MSDS
you have is the most current, or you require any further information, please contact:

Internet: lubricants.petro-canada.ca/msds

Lubricants:
Western Canada, telephone: 1-800-661-1199; fax: 1-800-378-4518
Ontario & Central Canada, telephone: 1-800-268-5850; fax: 1-800-201-6285
Quebec & Eastern Canada, telephone: 1-800-576-1686; fax: 1-800-201-6285

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Personal protection B

Date of issue : 4/18/2011. Internet: lubricants.petro-canada.ca/msds Page: 6/6
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business
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Material Safety Data Sheet

Hydrochloric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrochloric acid

Catalog Codes: SLH1462, SLH3154

CAS#: Mixture.

RTECS: MW4025000

TSCA: TSCA 8(b) inventory: Hydrochloric acid

CI#: Not applicable.

Synonym: Hydrochloric Acid; Muriatic Acid

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Hydrogen chloride 7647-01-0 20-38

Water 7732-18-5 62-80

Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly

hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid or spray mist may produce tissue damage

particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the

spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath.

Severe over-exposure can result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin

inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for

human.) by IARC [Hydrochloric acid]. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, mucous membranes, upper

respiratory tract, skin, eyes, Circulatory System, teeth. Repeated or prolonged exposure to the substance can produce target
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organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation.

Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial

infection. Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in one

or many human organs.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of metals

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Non combustible. Calcium carbide reacts with hydrogen chloride gas with incandescence. Uranium phosphide reacts with

hydrochloric acid to release spontaneously flammable phosphine. Rubidium acetylene carbides burns with slightly warm

hydrochloric acid. Lithium silicide in contact with hydrogen chloride becomes incandescent. When dilute hydrochloric acid is

used, gas spontaneously flammable in air is evolved. Magnesium boride treated with concentrated hydrochloric acid produces

spontaneously flammble gas. Cesium acetylene carbide burns hydrogen chloride gas. Cesium carbide ignites in contact with

hydrochloric acid unless acid is dilute. Reacts with most metals to produce flammable Hydrodgen gas.

Special Remarks on Explosion Hazards:
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Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, or other violent/vigorous reaction:

Acetic anhydride AgClO + CCl4 Alcohols + hydrogen cyanide, Aluminum Aluminum-titanium alloys (with HCl vapor), 2-Amino

ethanol, Ammonium hydroxide, Calcium carbide Ca3P2 Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium

carbide Cesium acetylene carbide, 1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HClO4 Hexalithium

disilicide H2SO4 Metal acetylides or carbides, Magnesium boride, Mercuric sulfate, Oleum, Potassium permanganate,

beta-Propiolactone Propylene oxide Rubidium carbide, Rubidium, acetylene carbide Sodium (with aqueous HCl), Sodium

hydroxide Sodium tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate. Silver perchlorate with carbon

tetrachloride in the presence of hydrochloric acid produces trichloromethyl perchlorate which detonates at 40 deg. C.

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If

necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration

level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.

In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show

the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, organic

materials, metals, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong

polyethylene inner package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

CEIL: 5 (ppm) from OSHA (PEL) [United States] CEIL: 7 (mg/m3) from OSHA (PEL) [United States] CEIL: 5 from NIOSH

CEIL: 7 (mg/m3) from NIOSH TWA: 1 STEL: 5 (ppm) [United Kingdom (UK)] TWA: 2 STEL: 8 (mg/m3) [United Kingdom

(UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
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Odor: Pungent. Irritating (Strong.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point:

108.58 C @ 760 mm Hg (for 20.22% HCl in water) 83 C @ 760 mm Hg (for 31% HCl in water) 50.5 C (for 37% HCl in water)

Melting Point:

-62.25°C (-80°F) (20.69% HCl in water) -46.2 C (31.24% HCl in water) -25.4 C (39.17% HCl in water)

Critical Temperature: Not available.

Specific Gravity:

1.1- 1.19 (Water = 1) 1.10 (20%and 22% HCl solutions) 1.12 (24% HCl solution) 1.15 (29.57% HCl solution) 1.16 (32% HCl

solution) 1.19 (37% and 38%HCl solutions)

Vapor Pressure: 16 kPa (@ 20°C) average

Vapor Density: 1.267 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.25 to 10 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, water

Incompatibility with various substances:

Highly reactive with metals. Reactive with oxidizing agents, organic materials, alkalis, water.

Corrosivity:

Extremely corrosive in presence of aluminum, of copper, of stainless steel(304), of stainless steel(316). Non-corrosive in

presence of glass.

Special Remarks on Reactivity:

Reacts with water especially when water is added to the product. Absorption of gaseous hydrogen chloride on mercuric

sulfate becomes violent @ 125 deg. C. Sodium reacts very violently with gaseous hydrogen chloride. Calcium phosphide

and hydrochloric acid undergo very energetic reaction. It reacts with oxidizers releasing chlorine gas. Incompatible with,

alkali metals, carbides, borides, metal oxides, vinyl acetate, acetylides, sulphides, phosphides, cyanides, carbonates. Reacts

with most metals to produce flammable Hydrogen gas. Reacts violently (moderate reaction with heat of evolution) with

water especially when water is added to the product. Isolate hydrogen chloride from heat, direct sunlight, alkalies (reacts

vigorously), organic materials, and oxidizers (especially nitric acid and chlorates), amines, metals, copper and alloys (e.g.

brass), hydroxides, zinc (galvanized materials), lithium silicide (incandescence), sulfuric acid(increase in temperature and

pressure) Hydrogen chloride gas is emitted when this product is in contact with sulfuric acid. Adsorption of Hydrochloric Acid

onto silicon dioxide results in exothmeric reaction. Hydrogen chloride causes aldehydes and epoxides to violently polymerize.

Hydrogen chloride or Hydrochloric Acid in contact with the folloiwng can cause explosion or ignition on contact or

Special Remarks on Corrosivity:
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Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals (mercury, gold, platinium, tantalum,

silver, and certain alloys are exceptions). It is one of the most corrosive of the nonoxidizing acids in contact with copper alloys.

No corrosivity data on zinc, steel. Severe Corrosive effect on brass and bronze

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:

Acute oral toxicity (LD50): 900 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 1108 ppm, 1 hours [Mouse]. Acute toxicity of

the vapor (LC50): 3124 ppm, 1 hours [Rat].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid]. May cause damage to the

following organs: kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, Circulatory System, teeth.

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, . Hazardous in case of eye contact

(corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Doses (LDL/LCL) LDL [Man] -Route: Oral; 2857 ug/kg LCL [Human] - Route: Inhalation; Dose: 1300

ppm/30M LCL [Rabbit] - Route: Inhalation; Dose: 4413 ppm/30M

Special Remarks on Chronic Effects on Humans:

May cause adverse reproductive effects (fetoxicity). May affect genetic material.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: Corrosive. Causes severe

eye irritation/conjuntivitis, burns, corneal necrosis. Inhalation: May be fatal if inhaled. Material is extremely destructive to

tissue of the mucous membranes and upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat,

and larryngeal burning, and irritation, pain and inflammation, coughing, sneezing, choking sensation, hoarseness, laryngeal

spasms, upper respiratory tract edema, chest pains, as well has headache, and palpitations. Inhalation of high concentrations

can result in corrosive burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal perforation,

glottal closure, occur, particularly if exposure is prolonged. May affect the liver. Ingestion: May be fatal if swallowed. Causes

irritation and burning, ulceration, or perforation of the gastrointestinal tract and resultant peritonitis, gastric hemorrhage and

infection. Can also cause nausea, vomitting (with "coffee ground" emesis), diarrhea, thirst, difficulty swallowing, salivation,

chills, fever, uneasiness, shock, strictures and stenosis (esophogeal, gastric, pyloric). May affect behavior (excitement), the

cardiovascular system (weak rapid pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys- renal

failure, nephritis). Acute exposure via inhalation or ingestion can also cause erosion of tooth enamel. Chronic Potential Health

Effects: dyspnea, bronchitis. Chemical pneumonitis and pulmonary edema can also

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
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Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Hydrochloric acid, solution UNNA: 1789 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut hazardous material survey.: Hydrochloric acid Illinois toxic substances disclosure to employee act: Hydrochloric

acid Illinois chemical safety act: Hydrochloric acid New York release reporting list: Hydrochloric acid Rhode Island RTK

hazardous substances: Hydrochloric acid Pennsylvania RTK: Hydrochloric acid Minnesota: Hydrochloric acid Massachusetts

RTK: Hydrochloric acid Massachusetts spill list: Hydrochloric acid New Jersey: Hydrochloric acid New Jersey spill list:

Hydrochloric acid Louisiana RTK reporting list: Hydrochloric acid Louisiana spill reporting: Hydrochloric acid California

Director's List of Hazardous Substances: Hydrochloric acid TSCA 8(b) inventory: Hydrochloric acid TSCA 4(a) proposed test

rules: Hydrochloric acid SARA 302/304/311/312 extremely hazardous substances: Hydrochloric acid SARA 313 toxic chemical

notification and release reporting: Hydrochloric acid CERCLA: Hazardous substances.: Hydrochloric acid: 5000 lbs. (2268 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R34- Causes burns. R37- Irritating to respiratory system. S26- In case of contact with eyes, rinse immediately with plenty of

water and seek medical advice. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label

where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information
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Material Safety Data Sheet

Hydrogen Peroxide 30% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrogen Peroxide 30%

Catalog Codes: SLH1552

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water; Hydrogen Peroxide

CI#: Not applicable.

Synonym: Hydrogen Peroxide 30%

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Water 7732-18-5 70

Hydrogen Peroxide 7722-84-1 30

Toxicological Data on Ingredients: Hydrogen Peroxide: ORAL (LD50): Acute: 2000 mg/kg [Mouse]. DERMAL (LD50): Acute:

4060 mg/kg [Rat]. 2000 mg/kg [ pig]. VAPOR (LC50): Acute: 2000 mg/m 4 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant). Hazardous in case of skin contact (corrosive), of eye

contact (corrosive), of ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce

tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns.

Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness

of breath. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory

irritation. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by

itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged

exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: combustible materials

Explosion Hazards in Presence of Various Substances: Slightly explosive in presence of open flames and sparks, of heat,

of organic materials, of metals, of acids.

Fire Fighting Media and Instructions:

Fire: Small fires: Use water. Do not use dry chemicals or foams. CO2, or Halon may provide limited control. Large fires: Flood

fire area with water from a distance. Move containers from fire area if you can do it without risk. Do not move cargo or vehicle

if cargo has been exposed to heat. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles.

Cool containers with flooding quantities of water until well after fire is out. ALWAYS stay away from tanks engulfed in fire.

For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /

Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen peroxide; Hydrogen peroxide,

aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized as necessary)/ [QC Reviewed]

[U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S.

Government Printing Office, 2000,p. G-140]

Special Remarks on Fire Hazards:

Most cellulose (wood, cotton) materials contain enough catalyst to cause spontaneous ignition with 90% Hydrogen Peroxide.

Hydrogen Peroxide is a strong oxider. It is not flammable itself, but it can cause spontaneous combustion of flammable

materials and continued support of the combustion because it liberates oxygen as it decomposes. Hydrogen peroxide mixed

with magnesium and a trace of magnesium dioxide will ignite immediately.

Special Remarks on Explosion Hazards:
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Soluble fuels (acetone, ethanol, glycerol) will detonate on a mixture with peroxide over 30% concentration, the violence

increasing with concentration. Explosive with acetic acid, acetic anhydride, acetone, alcohols, carboxylic acids, nitrogen

containing bases, As2S3, Cl2 + KOH, FeS, FeSO4 + 2 methylpryidine + H2SO4, nitric acid, potassium permanganate,

P2O5, H2Se, Alcohols + H2SO4, Alcohols + tin chloride, Antimoy trisulfide, chlorosulfonic acid, Aromatic hydrocarbons

+ trifluoroacetic acid, Azeliac acid + sulfuric acid (above 45 C), Benzenesulfonic anhydride, tert-butanol + sulfuric acid,

Hydrazine, Sulfuric acid, Sodium iodate, Tetrahydrothiophene, Thiodiglycol, Mercurous oxide, mercuric oxide, Lead dioxide,

Lead oxide, Manganese dioxide, Lead sulfide, Gallium + HCl, Ketenes + nitric acid, Iron (II) sulfate + 2-methylpyridine +

sulfuric acid, Iron (II) sulfate + nitric acid, + sodium carboxymethylcellulose (when evaporated), Vinyl acetate, trioxane, water

+ oxygenated compounds (eg: acetaldehyde, acetic acid, acetone, ethanol, formaldehyde, formic acid, methanol, 2-propanol,

propionaldehyde), organic compounds. Beware: Many mixitures of hydrogen peroxide and organic materials may not

explode upon contact. However, the resulting combination is detonatable either upon catching fire or by impact. EXPLOSION

HAZARD: SEVERE, WHEN HIGHLY CONCENTRATED OR PURE H2O2 IS EXPOSED TO HEAT, MECHANICAL IMPACT,

OR CAUSED TO DECOMPOSE CATALYTICALLY BY METALS & THEIR SALTS, DUSTS & ALKALIES. ANOTHER

SOURCE OF HYDROGEN PEROXIDE EXPLOSIONS IS FROM SEALING THE MATERIAL IN STRONG CONTAINERS.

UNDER SUCH CONDITIONS EVEN GRADUAL DECOMPOSITION OF HYDROGEN PEROXIDE TO WATER + 1/2 OXYGEN

CAN CAUSE LARGE PRESSURES TO BUILD UP IN THE CONTAINERS WHICH MAY BURST EXPLOSIVELY. Fire or

explosion: May explode from friction, heat or contamination. These substances will accelerate burning when involved in a fire.

May ignite combustibles (wood, paper, oil, clothing, etc.). Some will react explosively with hydrocarbons (fuels). Containers

may explode when heated. Runoff may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, stabilized,

with more than 60% Hydrogen peroxide; Hydrogen peroxide, stabilized/ [QC Reviewed] [U.S. Department of Transportation.

2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S. Government Printing Office,

2000,p. G-143] . Fire or explosion: These substances will accelerate burning when involved in a fire. Some may decompose

explosively when heated or involved in a fire. May explode from heat or contamination. Some will react explosively with

hydrocarbons (fuels). May ignite combustibles (wood, paper, oil, clothing, etc.). Containers may explode when heated. Runoff

may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen

peroxide; Hydrogen peroxide, aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized

as necessary)/ [QC Reviewed] [U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8

Edition. Washington, D.C: U.S. Government Printing Office, 2000,p. G-140] (Hydrogen Peroxide)

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance

damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,

basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a

concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible

material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient

ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or

the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents,

combustible materials, organic materials, metals, acids, alkalis.

Storage:

Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents

and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not store above 8°C (46.4°F).

Refrigerate Sensitive to light. Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection
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Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

Hydrogen Peroxide TWA: 1 (ppm) from ACGIH (TLV) [United States] TWA: 1 (ppm) from OSHA (PEL) [United States] TWA: 1

STEL: 2 [Canada] TWA: 1.4 (mg/m3) from NIOSH TWA: 1.4 (mg/m3) from OSHA (PEL) [United States] TWA: 1 (ppm) [United

Kingdom (UK)] TWA: 1.4 (mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Odorless.

Taste: Slightly acid. Bitter

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Not available

Boiling Point: 108°C (226.4°F)

Melting Point: -33°C (-27.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.1 (Water = 1)

Vapor Pressure: 3.1 kPa (@ 20°C)

Vapor Density: 1.1 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:

Easily soluble in cold water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable. It contains a stabilizer.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with reducing agents, combustible materials, organic materials, metals,

acids, alkalis.
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Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Light sensitive. Incompatible with reducing materials, ethers (dioxane, furfuran, tetrahydrofuran), oxidizing materials,

Metals(eg. potassium, sodium lithium, iron, copper, brass, bronze, chromium, zinc, lead, silver, nickel), metal oxides (eg.

cobalt oxide, iron oxide, lead oxide, lead hydroxide, manganese oxide), metal salts (eg. calcium permanganate, salts of

iron), manganese, asbestos, vanadium, platinium, tungsten, molybdeum, triethylamine, palladium, sodium pyrophosphate,

carboxylic acids, cyclopentadiene, formic acid, rust, ketones, sodium carbonate, alcohols, sodium borate, aniline, mercurous

chloride, rust, nitric acid, sodium pyrophosphate, hexavalent chromium compounds, tetrahydrofuran, sodium fluoride organic

matter, potassium permanganate, urea, chlorosulfonic acid, manganese dioxide, hydrogen selenide, charcoal, coal, sodium

borate, alkalies, cyclopentadiene, glycerine, cyanides (potassium, cyanide, sodium cyanide), nitrogen compounds.. Caused to

decompose catalytically by metals (in order of decreasing effectiveness): Osmium, Palladium, Platinum, Iridium, Gold, Silver,

Manganese, Cobalt, Copper, Lead. Concentrated hydrogen peroxide may decompose violently or explosively in contact with

iron, copper, chromium, and most other metals and their salts, and dust. (Hydrogen Peroxide)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:

Acute oral toxicity (LD50): 6667 mg/kg (Mouse) (Calculated value for the mixture). Acute dermal toxicity (LD50): 6667 mg/kg

( pig) (Calculated value for the mixture).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not classifiable

for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. [Hydrogen

Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. Contains material which may cause damage to the

following organs: blood, upper respiratory tract, skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (irritant). Hazardous in case of skin contact (corrosive), of eye contact (corrosive), of

ingestion, of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

May cause cancer and may affect genetic material based on animal data. May be tumorigenic. (Hydrogen Peroxide)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and possible burns. Absorption into skin may affect

behavior/central nervous system (tremor, ataxia, convulsions), respiration (dyspnea, pulmonary emboli), brain. Eyes: Causes

severe eye irritation, superficial clouding, corneal edema, and may cause burns. Inhalation: Causes respiratory tract irritation

with coughing, lacrimation. May cause chemical burns to the respiratory tract. May affect behavior/Central nervous system

(insomnia, headache, ataxia, nervous tremors with numb extremities) and may cause ulceration of nasal tissue, and , chemical

pneumonia, unconciousness, and possible death. At high concentrations, respiratory effects may include acute lung damage,

and delayed pulmonary edema. May affect blood. Ingestion: Causes gastrointestional tract irritation with nausea, vomiting,

hypermotility, and diarrhea. Causes gastrointestional tract burns. May affect cardiovascular system and cause vascular

collapse and damage. May affect blood (change in leukocyte count, pigmented or nucleated red blood cells). May cause

difficulty in swallowing, stomach distension and possible cerebal swelling. May affect behavior/central nervous system (tetany,

excitement). Chronic Potential Health Effects: Prolonged or repeated skin contact may cause dermatitis. Repeated contact

may also cause corneal damage. Prolonged or repeated ingestion may affect metabolism (weight loss). Prolonged or repeated

inhalation may affect respiration, blood. (Hydrogen Peroxide)

Section 12: Ecological Information

Ecotoxicity: Not available.
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BOD5 and COD: Not available.

Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 5.1: Oxidizing material.

Identification: : Hydrogen peroxide, aqueous solution UNNA: 2014 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

New York acutely hazardous substances: Hydrogen Peroxide Rhode Island RTK hazardous substances: Hydrogen Peroxide

Pennsylvania RTK: Hydrogen Peroxide Florida: Hydrogen Peroxide Minnesota: Hydrogen Peroxide Massachusetts RTK:

Hydrogen Peroxide New Jersey: Hydrogen Peroxide TSCA 8(b) inventory: Hydrogen Peroxide SARA 302/304/311/312

extremely hazardous substances: Hydrogen Peroxide CERCLA: Hazardous substances.: Hydrogen Peroxide: 1 lbs. (0.4536

kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):

CLASS C: Oxidizing material. CLASS E: Corrosive liquid. CLASS F: Dangerously reactive material.

DSCL (EEC):

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.
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Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:46 PM

Last Updated: 11/01/2010 12:00 PM
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ÓßÌÛÎ×ßÔ ÍßÚÛÌÇ ÜßÌß ÍØÛÛÌ

ÍÛÝÌ×ÑÒ × � ÐÎÑÜËÝÌ ×ÒÚÑÎÓßÌ×ÑÒ

Ð®±¼«½¬ Ò¿³»æ Ð®±°¿²» Í«°°´·»®æ
Ì®¿¼» Ò¿³»æ ÔÐÙ øÔ·¯«»º·»¼ Ð»¬®±´»«³ Ù¿­÷
Ý¸»³·½¿´ Ú±®³«´¿æ ÝíØè Þ«­·²»­­æ
ÉØÓ×Í Ý´¿­­·º·½¿¬·±²æ Ý´¿­­ ß � Ý±³°®»­­»¼ Ù¿­

Ý´¿­­ Þô Ü·ª·­·±² × � Ú´¿³³¿¾´» Ù¿­ Ò±² Ó»¼·½¿´ Û³»®¹»²½§æ

Ë­»­ ¿²¼ Ñ½½«®®»²½»æ Ð®±°¿²» ·­ ½±³³±²´§ «­»¼ ¿­ º«»´ º±® ¸»¿¬·²¹ô ½±±µ·²¹ô ¿«¬±³±¾·´»­ô º±®µ´·º¬
¬®«½µ­ô ½®±° ¼®§·²¹ ¿²¼ ©»´¼·²¹ ¿²¼ ½«¬¬·²¹ ±°»®¿¬·±²­ò Ð®±°¿²» ·­ «­»¼ ·²
·²¼«­¬®§ ¿­ ¿ ®»º®·¹»®¿²¬ô ­±´ª»²¬ ¿²¼ ¿­ ¿ ½¸»³·½¿´ º»»¼­¬±½µò

ÝÛÐßæ ÝßÒßÜ×ßÒ ÛÒÊ×ÎÑÒÓÛÒÌßÔ ÐÎÑÌÛÝÌ×ÑÒ ßÝÌ

ß´´ ½±³°±²»²¬­ ±º ¬¸·­ °®±¼«½¬ ¿®» »·¬¸»® ±² ¬¸» Ü±³»­¬·½ Í«¾­¬¿²½»­ Ô·­¬ øÜÍÔ÷ ±® ¿®» »¨»³°¬ò

ÍÛÝÌ×ÑÒ ×× � ØßÆßÎÜÑËÍ ×ÒÙÎÛÜ×ÛÒÌÍ

Ý±³°±²»²¬­ ÝßÍ Î»¹·­¬®§ Ò±ò Ð®±°±®¬·±² ±º Ð®±¼«½¬ ÔÝëð ÔÜëð

Ð®±°¿²» éìóçèóê çëû ó çèû Òñß Òñß

Û¬¸¿²» éìóèìóð íû ó ëû Òñß Òñß

Þ«¬¿²» ïðêóçéóè ïû ó íû Òñß Òñß

×­±óÞ«¬¿²» éëóîèóë ðòïû ó ðòíû Òñß Òñß

Ó»¬¸¿²» éìóèîóè ðòïû ó ðòîû Òñß Òñß

Ò±¬»æ Ý±³°±­·¬·±² ¹·ª»² ·­ ¬§°·½¿´ º±® Ù®¿¼» ï Ð®±°¿²»å »¨¿½¬ ½±³°±­·¬·±² ©·´´ ª¿®§ º®±³ ­¸·°³»²¬ ¬±
­¸·°³»²¬ò

Û¨°´¿²¿¬·±² º±® ½¸¿²¹» � ØÜë ®»º»®­ ¬± ß³»®·½¿² ­°»½·º·½¿¬·±²ô Ù®¿¼» ï ·­ Ý¿²¿¼·¿² 
»¯«·ª¿´»²¬ ·² ÝÙÍÞ íòïì Í¬¿²¼¿®¼



ÍÛÝÌ×ÑÒ ××× � ÝØÛÓ×ÝßÔ ßÒÜ ÐØÇÍ×ÝßÔ ÜßÌß

Ú±®³æ É¸·´» ­¬±®»¼ «²¼»® °®»­­«®» � ´·¯«·¼ ¿²¼ñ±® 
ª¿°±«®
Þ±·´·²¹ Ð±·²¬æ óìî ±Ý ¿¬³
Ú®»»¦·²¹ Ð±·²¬æ óïèè ±Ý
Ûª¿°±«®¿¬·±² Î¿¬»æ Î¿°·¼ øÙ¿­ ¿¬ Ò±®³¿´
ß³¾·»²¬ Ý±²¼·¬·±²­÷
Ê¿°±«® Ð®»­­«®»æ ïôðïí øµÐ¿÷ à îêòð ±Ý
Ê¿°±«® Ü»²­·¬§æ ïòëî øß·® ã ï÷
Ý±»ºº·½·»²¬ ±º É¿¬»®ñÑ·´ Ü·­¬®·¾«¬·±²æ Ò±¬
¿ª¿·´¿¾´»
ÐØæ Ò±¬ ¿ª¿·´¿¾´»
Í±´«¾´» ·² É¿¬»®æ êòïû ¾§ Ê±´«³» à ïéòè ±Ý
¿²¼ éëí ³³Ø¹

Í°»½·º·½ Ù®¿ª·¬§æ ðòëï øÉ¿¬»® ã ï÷
ß°°»¿®¿²½»æ Ý±´±«®´»­­ ´·¯«·¼ ¿²¼ ª¿°±«® ©¸·´»
­¬±®»¼ «²¼»® °®»­­«®»ò
Ý±´±«®´»­­ ¿²¼ ±¼±«®´»­­ ¹¿­ ·² ²¿¬«®¿´ ­¬¿¬» ¿¬
¿²§ ½±²½»²¬®¿¬·±²ò
Ý±³³»®½·¿´ °®±°¿²» ¸¿­ ¿² ±¼±«®¿²¬ ¿¼¼»¼ ©¸·½¸
·­ ½±³³±²´§ »¬¸§´ ³»®½¿°¬¿² ©¸·½¸ ¸¿­ ¿² ±¼±«®
­·³·´¿® ¬± ¾±·´·²¹ ½¿¾¾¿¹» ±® ®±¬¬»² »¹¹­ò
Ñ¼±«® Ì¸®»­¸±´¼æ ìèðð ÐÐÓ
See Note 1 - Odourants

ÍÛÝÌ×ÑÒ ×Ê � Ú×ÎÛ ÑÎ ÛÈÐÔÑÍ×ÑÒ ØßÆßÎÜ ÜßÌß

Ú´¿­¸ Ð±·²¬æ óïðíòì ±Ý Ó»¬¸±¼æ Ý´±­»¼ Ý«°
Ú´¿³³¿¾´» Ô·³·¬­æ Ô±©»® îòìûô Ë°°»® çòëû
ß«¬± ×¹²·¬·±² Ì»³°»®¿¬«®»æ ìíî ±Ý
Ð®±¼«½¬­ Ûª±´ª»¼ Ü«» ¬± Ø»¿¬ ±® Ý±³¾«­¬·±²æ
Ý¿®¾±² ³±²±¨·¼» ½¿² ¾» °®±¼«½»¼ ©¸»² °®·³¿®§
¿²¼ ­»½±²¼¿®§ ¿·®­ ¿®» ¼»º·½·»²¬ ©¸·´» ½±³¾«­¬·±²
·­ ¬¿µ·²¹ °´¿½»ò
Ú·®» ¿²¼ Û¨°´±­·ª» Ø¿¦¿®¼­æ Û¨°´±­·ª» ¿·®ó
ª¿°±«® ³·¨¬«®»­ ³¿§ º±®³ ·º ¿´´±©»¼ ¬± ´»¿µ ¬±
¿¬³±­°¸»®»ò
Í»²­·¬·ª·¬§ ¬± ×³°¿½¬æ Ò±
Í»²­·¬·ª·¬§ ¬± Í¬¿¬·½ Ü·­½¸¿®¹»æ Ç»­

Ú·®» Û¨¬·²¹«·­¸·²¹ Ð®»½¿«¬·±²­æ Ë­» ©¿¬»® ­°®¿§
¬± ½±±´ »¨°±­»¼ ½§´·²¼»®­ ±® ¬¿²µ­ò Ü± ²±¬
»¨¬·²¹«·­¸ º·®» «²´»­­ ¬¸» ­±«®½» ±º ¬¸» »­½¿°·²¹
¹¿­ ¬¸¿¬ ·­ º«»´´·²¹ ¬¸» º·®» ½¿² ¾» ¬«®²»¼ ±ººò Ú·®»
½¿² ¾» »¨¬·²¹«·­¸»¼ ©·¬¸ ½¿®¾±² ¼·±¨·¼» ¿²¼ñ±®
¼®§ ½¸»³·½¿´ øÞÝ÷ò Ý±²¬¿·²»® ³»¬¿´ ­¸»´´­ ®»¯«·®»
½±±´·²¹ ©·¬¸ ©¿¬»® ¬± °®»ª»²¬ º´¿³» ·³°·²¹»³»²¬
¿²¼ ¬¸» ©»¿µ»²·²¹ ±º ³»¬¿´ò ×º ©»¿µ»²·²¹ô ¬¸»
¿®»¿ ³«­¬ ¾» »ª¿½«¿¬»¼ò ×º ¹¿­ ¸¿­ ²±¬ ·¹²·¬»¼ô
´·¯«·¼ ¿²¼ ª¿°±«® ³¿§ ¾» ¼·­°»®­»¼ ¾§ ©¿¬»® ­°®¿§
±® º´±±¼·²¹ò
Í°»½·¿´ Ú·®» Ú·¹¸¬·²¹ Û¯«·°³»²¬æ Ð®±¬»½¬·ª»
½´±¬¸·²¹ô ¸±­» ³±²·¬±®­ô º±¹ ²±¦¦´»­ô ­»´º
½±²¬¿·²»¼ ¾®»¿¬¸·²¹ ¿°°¿®¿¬«­ò

ÍÛÝÌ×ÑÒ Ê � ÎÛßÝÌ×Ê×ÌÇ ÜßÌß

Í¬¿¾·´·¬§æ Í¬¿¾´»
Ý±²¼·¬·±²­ ¬± ßª±·¼æ Õ»»° ­»°¿®¿¬» º®±³
±¨·¼·¦·²¹ ¿¹»²¬­ò Ù¿­ »¨°´±¼»­ ­°±²¬¿²»±«­´§
©¸»² ³·¨»¼ ©·¬¸ ½¸´±®·²» ¼·±¨·¼»ò
×²½±³°¿¬·¾·´·¬§æ Î»³±ª» ­±«®½»­ ±º ·¹²·¬·±² ¿²¼
±¾­»®ª» ¼·­¬¿²½» ®»¯«·®»³»²¬­ º±® ­¬±®¿¹» ¬¿²µ­

º®±³ ½±³¾«­¬·¾´» ³¿¬»®·¿´ô ¼®¿·²­ô ¿²¼ ±°»²·²¹­ ¬±
¾«·´¼·²¹­ò
Ø¿¦¿®¼±«­ Ü»½±³°±­·¬·±² Ð®±¼«½¬­æ Ü»º·½·»²¬
°®·³¿®§ ¿²¼ ­»½±²¼¿®§ ¿·® ½¿² °®±¼«½» ½¿®¾±²
³±²±¨·¼»ò
Ø¿¦¿®¼±«­ Ð±´§³»®·¦¿¬·±²æ É·´´ ²±¬ ±½½«®ò

ÍÛÝÌ×ÑÒ Ê× � ÌÑÈ×ÝÑÔÑÙ×ÝßÔ ÐÎÑÐÛÎÌ×ÛÍ ÑÚ ÓßÌÛÎ×ßÔ



ßÝËÌÛ ÛÈÐÑÍËÎÛæ

Û§»­æ  ß­ ¿ ¹¿­ô ²±²»ô Ô·¯«·¼ ½¿«­»­ �½±´¼ ¾«®²­�ò
Î»­°·®¿¬±®§ Í§­¬»³æ Ô·¬¬´» °¸§­·±´±¹·½¿´ »ºº»½¬
¿¬ ½±²½»²¬®¿¬·±²­ ¾»´±© ïðòððð ÐÐÓò Ø·¹¸»®
½±²½»²¬®¿¬·±²­ ³¿§ ½¿«­» ¼·¦¦·²»­­ ¿²¼
«²½±²­½·±«­²»­­ ¼«» ¬± ¿­°¸§¨·¿¬·±²ò SEE
NOTE 2 – ASPHYXIANT.
Ý¸®±²·½ Û¨°±­«®»æ Ì¸»®» ¿®» ²± ®»°±®¬»¼ »ºº»½¬­
º®±³ ´±²¹ó¬»®³ ´±©ó´»ª»´ »¨°±­«®»ò
Ñ¬¸»®æ Ô·¯«·¼ ½¿² ½¿«­» ¾«®²­ ¿²¼ º®±­¬¾·¬» ·º ·²
¼·®»½¬ ½±²¬¿½¬ ©·¬¸ ­µ·²ò
Í»²­·¬·¦¿¬·±² Ð®±°»®¬·»­æ  Íµ·² � «²µ²±©²ô 
Î»­°·®¿¬±®§ � «²µ²±©²ò
Ý¿®½·²±¹»²·½·¬§æ Ò±¬ ¼»¬»®³·²»¼ò SEE NOTE 3
(NORM).

ÓÛÜ×ßÒ ÔÛÌØßÔ ÜÑÍÛæ
Ñ®¿´æ Ò±¬ ¿°°´·½¿¾´» º±® ¹¿­ò
×²¸¿´¿¬·±²æ Ò±¬ ¼»¬»®³·²»¼ò
Ü»®³¿´æ Ò±¬ ¿°°´·½¿¾´» º±® ¹¿­ò
Ñ¬¸»®æ Ò±¬ ¼»¬»®³·²»¼ò
×ÎÎ×ÌßÌ×ÑÒ ×ÒÜÛÈæ
Íµ·²æ Ò± ¿°°®»½·¿¾´» »ºº»½¬ ø¹¿­÷ò
Û§»­æ Ò± ¿°°®»½·¿¾´» »ºº»½¬ ø¹¿­÷ò
Í§³°¬±³­ ±º Û¨°±­«®»æ  ß¾±ª» ïðôððð ÐÐÓ �
¼·¦¦·²»­­ô ­¬«°±®ô «²½±²­½·±«­²»­­ò SEE NOTE 2
attached. ß³»®·½¿² Ý±²º»®»²½» ±º Ù±ª»®²³»²¬¿´
×²¼«­¬®·¿´ Ø§¹·»²·­¬­ øßÝÙ×Ø÷ ½´¿­­·º·»­ °®±°¿²»
¿­ ¿² ¿­°¸§¨·¿¬»å ¬¸»®» ·­ ²± ®»½±³³»²¼»¼
�Ì¸®»­¸±´¼ Ô·³·¬ Ê¿´«»� øÌÔÊ÷ò
Ì»®¿¬±¹»²·½·¬§æ Ò±¬ ¼»¬»®³·²»¼ò
Ó«¬¿¹»²·½·¬§æ Ò±¬ ¼»¬»®³·²»¼ò

ÍÛÝÌ×ÑÒ Ê×× � ÑÝÝËÐßÌ×ÑÒ ÝÑÒÌÎÑÔ ÐÎÑÝÛÜËÎÛÍ

Û§»­æ Í¿º»¬§ ¹´¿­­»­ô ¹±¹¹´»­ô ±® º¿½» ­¸·»´¼
®»¯«·®»¼ ©¸»² ¬®¿²­º»®®·²¹ °®±¼«½¬ò
Íµ·²æ ×²­«´¿¬»¼ ¹´±ª»­ ·º ½±²¬¿½¬ ©·¬¸ ´·¯«·¼ ±®
´·¯«·¼ ½±±´»¼ »¯«·°³»²¬ ·­ »¨°»½¬»¼ò É»¿® ¹´±ª»­
¿²¼ ´±²¹ ­´»»ª»­ ©¸»² ¬®¿²­º»®®·²¹ °®±¼«½¬ò
×²¸¿´¿¬·±²æ ×² ¿¬³±­°¸»®»ô ©¸»®» ¬¸»
½±²½»²¬®¿¬·±² ±º °®±°¿²» ©±«´¼ ®»¼«½» ±¨§¹»²

´»ª»´ ¾»´±© ïèû ·² ·²¸¿´»¼ ¿·®ô ­»´º ½±²¬¿·²»¼
¾®»¿¬¸·²¹ ¿°°¿®¿¬«­ ®»¯«·®»¼ò SEE NOTE 3 –
(NORM).
Ê»²¬·´¿¬·±²æ Û¨°´±­·±² °®±±º ª»²¬·´¿¬·±²
»¯«·°³»²¬ ®»¯«·®»¼ ·² ½±²º·²»¼ ­°¿½»­ò

ÍÛÝÌ×ÑÒ Ê××× � ÛÓÛÎÙÛÒÝÇ ßÒÜ Ú×ÎÍÌ ß×Ü ÐÎÑÝÛÜËÎÛÍ

Ú×ÎÍÌ ß×Üæ
Û§»­æ Í¸±«´¼ »§» ½±²¬¿½¬ ©·¬¸ ´·¯«·¼ ±½½«®ô º´«­¸
»§»­ ©·¬¸ ´«µ»©¿®³ ©¿¬»® º±® ïë ³·²«¬»­ò Ñ¾¬¿·²
·³³»¼·¿¬» ³»¼·½¿´ ½¿®»ò
Íµ·²æ  ×² ½¿­» ±º �Ý±´¼ Þ«®²� º®±³ ½±²¬¿½¬ ©·¬¸ 
´·¯«·¼ô ·³³»¼·¿¬»´§ °´¿½» ¿ºº»½¬»¼ ¿®»¿ ·²
´«µ»©¿®³ ©¿¬»® ¿²¼ µ»»° ¿¬ ¬¸·­ ¬»³°»®¿¬«®» «²¬·´
½·®½«´¿¬·±² ®»¬«®²­ò ×º º·²¹»®­ ±® ¸¿²¼­ ¿®»
º®±­¬¾·¬¬»²ô ¸¿ª» ¬¸» ª·½¬·³ ¸±´¼ ¸·­ ¸¿²¼ ²»¨¬ ¬±
¸·­ ¾±¼§ ­«½¸ ¿­ «²¼»® ¬¸» ¿®³°·¬ò Ñ¾¬¿·²
·³³»¼·¿¬» ³»¼·½¿´ ½¿®»ò

ÍÐ×ÔÔ ÑÎ ÔÛßÕæ
Û´·³·²¿¬» ´»¿µ ·º °±­­·¾´»ò
Û´·³·²¿¬» ­±«®½» ±º ·¹²·¬·±²ò
Û²­«®» ½§´·²¼»® ·­ «°®·¹¸¬ò
Ü·­°»®­» ª¿°±«®­ ©·¬¸ ¸±­» ­¬®»¿³­ «­·²¹ º±¹
²±¦¦´»­ô ©¿¬½¸ º±® ´±© ¿®»¿ô ¿­ °®±°¿²» ·­ ¸»¿ª·»®
¬¸¿² ¿·® ¿²¼ ½¿² ­»¬¬´» ·² ´±© ¿®»¿­ò Î»³¿·²
«°©·²¼ ±º ´»¿µô µ»»° °»±°´» ¿©¿§ò
Ð®»ª»²¬ ª¿°±«® ¿²¼ñ±® ´·¯«·¼ º®±³ »²¬»®·²¹ ·²¬±
­»©»®­ô ¾¿­»³»²¬­ ±® ½±²º·²»¼ ¿®»¿­ò

ÍÛÝÌ×ÑÒ ïÈ � ÌÎßÒÍÐÑÎÌßÌ×ÑÒô ØßÒÜÔ×ÒÙ ßÒÜ ÍÌÑÎßÙÛ



ó Ì®¿²­°±®¬ ¿²¼ ­¬±®» ½§´·²¼»®­ ¿²¼ ¬¿²µ­
­»½«®»¼ ·² ¿² «°®·¹¸¬ °±­·¬·±² ·² ¿
ª»²¬·´¿¬»¼ ­°¿½»ô ¿©¿§ º®±³ ·¹²·¬·±²
­±«®½»­ ø­± ®»´·»º ª¿´ª» ·­ ·² ½±²¬¿½¬ ©·¬¸
ª¿°±«® ­°¿½» ±º ½§´·²¼»® ±® ¬¿²µ÷ò

ó Ý§´·²¼»®­ ¬¸¿¬ ¿®» ²±¬ ·² «­» ³«­¬ ¸¿ª» ¬¸»
ª¿´ª»­ ·² ¬¸» ½´±­»¼ °±­·¬·±² ¿²¼ ¾»
»¯«·°°»¼ ©·¬¸ ¿ °®±¬»½¬·ª» ½¿° ±® ¹«¿®¼ò

ó Ü± ²±¬ ­¬±®» ©·¬¸ ±¨·¼·¦·²¹ ¿¹»²¬­ô ±¨§¹»²
±® ½¸´±®·²» ½§´·²¼»®­ò

ó Ì®¿²­°±®¬ô ¸¿²¼´» ¿²¼ ­¬±®» ¿½½±®¼·²¹ ¬±
¿°°´·½¿¾´» º»¼»®¿´ ¿²¼ °®±ª·²½·¿´
®»¹«´¿¬·±²­ øÝÙß Þïìçòî÷ò SEE NOTE
4 – MAGNETIC RESIDUES.

ÌÜÙ Ý´¿­­·º·½¿¬·±²æ îòï ø¹¿­÷
ÌÜÙ Í¸·°°·²¹ Ò¿³»æ Ô·¯«·¼ Ð»¬®±´»«³ Ù¿­
øÐ®±°¿²»÷
ÌÜÙ Í°»½·¿´ Ð®±ª·­·±²­æ ëêô çðô ¿²¼ ïðî
Ð×Ò ËÒæ ïðéë

ÍÛÝÌ×ÑÒ È � ÐÎÛÐßÎßÌ×ÑÒ ×ÒÚÑÎÓßÌ×ÑÒ

Ð®»°¿®»¼ ¾§æ Ð®±°¿²» Ù¿­ ß­­±½·¿¬·±² ±º Ý¿²¿¼¿
øìðí÷ ëìíóêëðð

Ü¿¬» °®»°¿®»¼æ Ò±ª»³¾»® îðïð

Ì¸» ·²º±®³¿¬·±² ½±²¬¿·²»¼ ¸»®»·² ·­ ¾»´·»ª»¼ ¬± ¾» ¿½½«®¿¬»ò ×¬ ·­ °®±ª·¼»¼ ·²¼»°»²¼»²¬´§ ±º ¿²§ ­¿´» ±º ¬¸»
°®±¼«½¬ò ×¬ ·­ ²±¬ ·²¬»²¼»¼ ¬± ½±²­¬·¬«¬» °»®º±®³¿²½» ·²º±®³¿¬·±² ½±²½»®²·²¹ ¬¸» °®±¼«½¬ò Ò± »¨°®»­­
©¿®®¿²¬§ ±® ·³°´·»¼ ©¿®®¿²¬§ ±º ³»®½¸¿²¬¿¾·´·¬§ ±® º·¬²»­­ º±® ¿ °¿®¬·½«´¿® °«®°±­» ·­ ³¿¼» ©·¬¸ ®»­°»½¬ ¬±
¬¸» °®±¼«½¬ ·²º±®³¿¬·±² ½±²¬¿·²»¼ ¸»®»·²ò



Ì¸·­ ·²º±®³¿¬·±² ·­ ·² ¿¼¼·¬·±² ¬± ¬¸» ·²º±®³¿¬·±² ­«°°´·»¼ ±² ¬¸» ÓÍÜÍ ¿²¼ º±®³­ ¿ °¿®¬ ±º ¬¸» ÓÍÜÍ ¾§
®»º»®»²½» ¬± ²±¬» ²«³¾»®­ ·²¼·½¿¬»¼æ

ÒÑÌÛ ï ÑÜÑËÎßÒÌÍæ

Ñ¼±«®¿²¬­ ¿®» ²±¬ ½±³°´»¬»´§ »ºº»½¬·ª» ©¿®²·²¹ ¿¹»²¬­ ·² ¿´´ ½¿­»­ò
Ý»®¬¿·² ±¼±«®¿²¬­ ¿®» °±´¿® ¿²¼ñ±® ½¸»³·½¿´´§ ®»¿½¬·ª» ¿²¼ ³¿§ ¾» ¼»°´»¬»¼ ¾§ ®»¿½¬·±² ±® ¿¾­±®°¬·±²ò
Í»²­·¬·ª·¬§ ¬± ±¼±«®¿²¬­ ¼·ºº»®­ º®±³ °»®­±² ¬± °»®­±² ¿²¼ ³¿§ ¼»½®»¿­» ©·¬¸ ¿¹» ±® ·³°¿·®»¼

°¸§­·½¿´ ½±²¼·¬·±²­ ­«½¸ ¿­ ½±´¼­ ±® ®»­°·®¿¬±®§ ¿´´»®¹·»­ò
Ð®±´±²¹»¼ »¨°±­«®» ¬± ±¼±«®¿²¬­ ½¿² ½®»¿¬» ¼»­»²­·¬·¦¿¬·±² ¬± ¬¸» ±¼±«®ò

ÒÑÌÛ î ßÍÐØÇÈ×ßÒÌ ßÒÜ ÒßÎÝÑÌ×Ý ÛÚÚÛÝÌÍ ÑÚ ÐÎÑÐßÒÛæ

ÔÐÙ�­ ½¿² ¼·­°´¿½» ¿·® ¿²¼ ½¿² ¿½¬ ¿­ ¿² ¿­°¸§¨·¿²¬ò  Ô¿½µ ±º ±¨§¹»² ³¿§ ½¿«­» ¼·¦¦·²»­­ô 
¸»¿¼¿½¸»­ô ¼·³·²·­¸»¼ ¿©¿®»²»­­ô º¿«´¬§ ¶«¼¹³»²¬ô ·²½®»¿­» ·² º¿¬·¹«» ¿²¼ ·³°¿·®»¼ ³«­½«´¿® ½±ó
±®¼·²¿¬·±²ò ×º ¬¸»­» ­§³°¬±³­ ¿®» ·¼»²¬·º·»¼ ©¸·´» ©±®µ·²¹ ·² ½´±­» °®±¨·³·¬§ ¬± °®±°¿²» ¬¸¿¬ ·­
®»´»¿­»¼ô ¹± ·³³»¼·¿¬»´§ ·²¬± ¿ º®»­¸ ¿·® »²ª·®±²³»²¬ò

ÔÐÙ�­ ¿®» ¿²¿»­¬¸»¬·½ ¹¿­»­ ©·¬¸·² ¬¸» «°°»® »¨°´±­·ª» ´·³·¬­ ¿²¼ ¸·¹¸»® ½±²½»²¬®¿¬·±²­ò  ß °»®­±² 
©±®µ·²¹ ¿®±«²¼ °®±°¿²» ·² ¿² »²½´±­»¼ ­°¿½» ±® ·² ½´±­» °®±¨·³·¬§ ¬± ¿ °®±°¿²» ­±«®½» ­«½¸ ¿­ º·´´·²¹
½§´·²¼»®­ô °«®¹·²¹ ´·²»­ô ·²ª»­¬·¹¿¬·²¹ ´»¿µ­ô »¬½ò ©¸± º»»´­ ´·¹¸¬ó¸»¿¼»¼ô ¼·¦¦§ô ¼®«²µ»²ô ­´»»°§ô ±®
·²¬±¨·½¿¬»¼ ­¸±«´¼ ¹± ·³³»¼·¿¬»´§ ·²¬± º®»­¸ ¿·®ò  Ì¸·­ ²¿®½±¬·½ »ºº»½¬ ³¿§ ·³°¿·® ¿ °»®­±²�­ 
¶«¼¹³»²¬ ¬»³°±®¿®·´§ ¾«¬ ©·´´ ®¿°·¼´§ ¼·­¿°°»¿® ·² º®»­¸ ¿·®ò

ÒÑÌÛ í ÒßÌËÎßÔÔÇ ÑÝÝËÎÎ×ÒÙ ÎßÜ×ÑßÝÌ×ÊÛ ÓßÌÛÎ×ßÔ øÒÑÎÓ÷æ

Í´«¼¹»­ ¿²¼ ¬¿²µ ­½¿´» º®±³ °®±°¿²» ­¬±®¿¹» ¬¿²µ­ô ¾«´µ ¼»´·ª»®§ ¬®«½µ ¬¿²µ­ô ®¿·´©¿§ ¬¿²µ ½¿®­ô ¿²¼
º«»´ º·´¬»®­ ¿²¼ ­¬®¿·²»®­ ­½®»»²­ ³¿§ ½±²¬¿·² Ò¿¬«®¿´´§ Ñ½½«®®·²¹ Î¿¼·±¿½¬·ª» Ó¿¬»®·¿´ øÒÑÎÓ÷ ·²
¬¸» º±®³ ±º ´»¿¼ îïðò

Û¯«·°³»²¬ «­»¼ º±® ¬¸» ¬®¿²­º»® ±º °®±°¿²» ­«½¸ ¿­ °®±°¿²» °·°·²¹ ¿²¼ ¸±­»­ô °«³°­ ¿²¼
½±³°®»­­±®­ ³¿§ ¸¿ª» ¼»¬»½¬¿¾´» ´»ª»´­ ±º ®¿¼·±¿½¬·ª» ´»¿¼ îïð ±² ·²²»® ­«®º¿½»­ò

É±®µ»®­ ·²ª±´ª»¼ ·² ½´»¿²·²¹ô ®»°¿·® ±® ³¿·²¬»²¿²½» ±² ·²²»® ­«®º¿½»­ ±º ­«½¸ »¯«·°³»²¬ ­¸±«´¼
¿ª±·¼ ¾®»¿¬¸·²¹ ¼«­¬ ¹»²»®¿¬»¼ º®±³ ­«½¸ ¿½¬·ª·¬·»­ò Í«·¬¿¾´» ½±¼»­ ±º °®¿½¬·½» ­¸±«´¼ ¾» ¼»ª»´±°»¼
º±® ¬¸» ¿½¬·ª·¬·»­ô ¼»¬¿·´·²¹ ¿°°®±°®·¿¬» ±½½«°¿¬·±²¿´ ¸§¹·»²» ¿²¼ ¼·­°±­¿´ °®¿½¬·½»­ò

ÒÑÌÛ ì ÓßÙÒÛÌ×Ý ÎÛÍ×ÜËÛÍ ×Ò ÐÎÑÐßÒÛæ

Ó¿¹²»¬·½ ®»­·¼«»­ ¹»²»®¿¬»¼ ·² ¿«¬±³±¬·ª» º«»´ ¬¿²µ­ º®±³ �³·´´ ­½¿´»� ±® ½±®®±­·±² °®±½»­­»­ ³¿§ 
·³°¿·® ¬¸» ±°»®¿¬·±² ±º ³¿¹²»¬·½ ¹¿«¹»­ ¿²¼ »´»½¬®±²·½ ­±´»²±·¼ ª¿´ª»­ò

Ý±´´»½¬·±² ±º ¹®±­­ ¿³±«²¬­ ±º ­±´·¼ ®»­·¼«»­ ½¿² ¿ºº»½¬ ¬¸» °®±°»® ±°»®¿¬·±² ±º ´±½µ ±ºº­ô ³·¨»®­ô
°®»­­«®» ®»´»¿­» ª¿´ª»­ô »¬½ò

Í±´·¼ ®»­·¼«»­ ½±«´¼ ½±²¬¿·² ÒÑÎÓ ø­»» ²±¬» í÷ò



ÝßÍý 1330-43-4

Ý±¼» AC-8266T

Ú±®³«´¿ ©»·¹¸¬

Í«°»®­»¼»­

201.27

SODIUM BORATE, ANHYDROUS

Na2B4O7

Sodium tetraborate, Sodium borate anhydrous, Sodium
pyroborate, Borax glass, AC-8266T, MR-103, 80950,
029-940-01, 029-940-02, 029-940-03

For laboratory use only.

Anachemia Canada.
255 Norman.
Lachine (Montreal), Que
H8R 1A3

Section II. Ingredients

Ó¿¬»®·¿´ Í¿º»¬§ Ü¿¬¿ Í¸»»¬

Í§²±²§³­

Ý¸»³·½¿´ º±®³«´¿

Ó¿¬»®·¿´ «­»­

ÉØÓ×Í Ð®±¬»½¬·ª» Ý´±¬̧ ·²¹ ÌÜÙ Î±¿¼ñÎ¿·́

Section I. Product Identification and Uses

Not available.

Í«°°´·»®

Ý×ý
Ð®±¼«½¬ ²¿³»

255 Norman.
Lachine (Montreal), Que
H8R 1A3

PIN: Not applicable. PG: Not applicable.

WHMIS CLASS: D-2A Not controlled under TDG (Canada).

1) SODIUM BORATE 1330-43-4 98-100 Exposure limit: ACGIH TWA 2 mg/m3;
STEL 6 mg/m3

SODIUM BORATE DECAHYDRATE:
ORAL (LD50): Acute: 2660 mg/kg (Rat). 2000 mg/kg (Mouse). 5330 mg/kg (Guinea pig).
ORAL (LDLo): Acute: 709 mg/kg (Man).

Ì±¨·½·¬§ ª¿´«»­ ±º ¬¸»
¸¿¦¿®¼±«­ ·²¹®»¼·»²¬­

Ò¿³» ÝßÍ ý û

ÛÓÛÎÙÛÒÝÇ ÒËÓÞÛÎÍæ

øËÍß÷ ÝØÛÓÌÎÛÝ æ ïøèðð÷ ìîìóçíðð øîì¸®­÷
øÝßÒ÷ ÝßÒËÌÛÝ æ ïøêïí÷ ççêóêêêê øîì¸®­÷
øËÍß÷ ß²¿½¸»³·¿ æ ïøëïè÷ îçéóìììì
øÝßÒ÷ ß²¿½¸»³·¿ æ ïøëïì÷ ìèçóëéïï

ÌÔÊ



Section V. Toxicological Properties

Harmful by ingestion, inhalation or skin absorption. Irritant. Target organs: respiratory system, eyes, skin.

Section III. Physical Data
Ð¸§­·½¿´ ­¬¿¬» ¿²¼
¿°°»¿®¿²½» ñ Ñ¼±®

Ð»®½»²¬ ª±´¿¬·´»

°Ø øïû ­±´²ñ©¿¬»®÷

Ú®»»¦·²¹ °±·²¬

Þ±·´·²¹ °±·²¬

Ê¿°±® °®»­­«®»

Ñ¼±® ¬¸®»­¸±´¼

Í°»½·º·½ ¹®¿ª·¬§

Ê¿°±® ¼»²­·¬§

É¿¬»®ñ±·´ ¼·­¬ò ½±»ººò

Ûª¿°±®¿¬·±² ®¿¬»

Í±´«¾·´·¬§

0% at 21°C

9.3

742°C

Not applicable.

2.367 (Water = 1)

Not applicable.

Not applicable.

Not applicable.

Not applicable.

3.1 to 5.8% @ 25°C (in H2O)

Not available.

Solid. (White crystalline solid. Odorless.)

ÍÑÜ×ËÓ ÞÑÎßÌÛô ßÒØÇÜÎÑËÍ °¿¹» îñì

ß«¬±ó·¹²·¬·±² ¬»³°»®¿¬«®»

Ú·®» ¼»¹®¿¼¿¬·±²
°®±¼«½¬­

Ú´¿­¸ °±·²¬

Ú·®» »¨¬·²¹«·­¸·²¹
°®±½»¼«®»­

Ú´¿³³¿¾´» ´·³·¬­

Ú·®» ¿²¼ Û¨°´±­·±²
Ø¿¦¿®¼­

Not applicable.

Not applicable.

Not applicable.

Use extinguishing media suitable for surrounding materials. Wear adequate personal protection to prevent contact with
material or its combustion products. Self contained breathing apparatus with a full facepiece operated in a pressure
demand or other positive pressure mode.

The product is not sensitive to impact. The product is not sensitive to static discharge. Emits toxic fumes under fire
conditions.

Section IV. Fire and Explosion Data

Ûºº»½¬­ ±º ß½«¬»
Û¨°±­«®»

Î±«¬»­ ±º »²¬®§ Inhalation and ingestion. Eye contact. Skin contact. Skin absorption.

×²¹»­¬·±²

×²¸¿´¿¬·±²

Íµ·²

Û§» Causes irritation. May cause slight burning sensation due to heat of hydration.

Causes skin irritation. May cause desquamation. Can be absorbed through damaged skin causing symptoms similar to
ingestion.

Material is irritating to mucous membranes and upper respiratory tract. See ingestion.

Causes gastrointestinal irritation. May cause central nervous system depression (headache, nausea, vomiting, dizziness,
abdominal pain, etc...), diarrhea, oliguria, anuria, erythema, macular rash, kidney damage, cardiovascular collapse, shock
and death if ingested in large amounts. Toxic effects may be delayed.

Oxides of sodium.



Section VI. First Aid Measures

Section V. Toxicological Properties

Product dissolves slowly in water with evolution of heat. Hazardous polymerization will not occur.

If conscious, wash out mouth with water. Have conscious person drink several glasses of water or milk. Seek immediate
medical attention. Never give anything by mouth to an unconscious or convulsing person.

Ø¿¦¿®¼±«­ ¼»½±³°ò
°®±¼«½¬­

Í¬¿¾·´·¬§

×²½±³°¿¬·¾·´·¬§

Stable. Conditions to avoid: High temperatures, sparks, open flames and all other sources of ignition, contamination.

Not available.

Strong oxidizing agents, acids, metallic salts, alkaloids, zirconium, reducing agents (alkali metals, metals hydrides,
etc...).

Section VII. Reactivity Data

Î»¿½¬·±² Ð®±¼«½¬­

ÍÑÜ×ËÓ ÞÑÎßÌÛô ßÒØÇÜÎÑËÍ °¿¹» íñì

Immediately flush eyes with copious quantities of water for at least 15 minutes holding lids apart to ensure flushing of the
entire surface. Call a physician.

Remove patient to fresh air. Administer approved oxygen supply if breathing is difficult. Administer artificial respiration or
CPR if breathing has ceased. Call a physician.

Û§» ½±²¬¿½¬

Íµ·² ½±²¬¿½¬

×²¸¿´¿¬·±²

×²¹»­¬·±²

Immediately flush skin with plenty of water and soap for at least 15 minutes while removing contaminated clothing and
shoes. If irritation occurs or persists seek medical attention. Wash contaminated clothing before reusing.

Ûºº»½¬­ ±º Ý¸®±²·½
Ñª»®»¨°±­«®»

May cause nose irritation, dyspnea, abdominal pain, reversible erythema and/or rash, central nervous system effects,
dizziness, macular rash and lung damage. Animal studies show that ingestion of large amounts of borates over prolonged
periods of time cause a decrease in sperm production and testicle size in male laboratory animals and developmental effects
if fetuses of pregnant female laboratory animals. Carcinogenic effects: Not available. Mutagenic effects: Not available. To
the best of our knowledge, the chemical, physical, and toxicity of this substance has not been fully investigated.



While the company believes the data set forth herein are accurate as of the date hereof, the company makes no warranty with respect thereto
and expressly disclaims all liability for reliance thereon. Such data are offered solely for your consideration, investigation and verification.

Section X. Other Information

É¿­¬» ¼·­°±­¿´

Í¬±®¿¹» ¿²¼ Ø¿²¼´·²¹

Í°·´´ ¿²¼ ´»¿µ

Ð®±¬»½¬·ª» Ý´±¬¸·²¹ ·²
½¿­» ±º ­°·´´ ¿²¼ ´»¿µ

According to all applicable regulations. Harmful to aquatic life at low concentrations. Can be dangerous if allowed to enter
drinking water intakes. Do not contaminate domestic or irrigation water supplies, lakes, streams, ponds, or rivers.

Evacuate the area. Sweep up and place in container for disposal. Avoid raising dust. Ventilate area and wash spill site
after material pick up is complete. DO NOT empty into drains. DO NOT touch spilled material.

Wear self-contained breathing apparatus, rubber boots and heavy rubber gloves.

Store in a cool place away from heated areas, sparks, and flame. Store in a well ventilated area. Store away from
incompatible materials. Do not add any other material to the container. Do not wash down the drain. Do not breathe dust.
Keep container tightly closed and dry. Manipulate under an adequate fume hood. Avoid raising dust. Empty containers
may contain a hazardous residue. Handle and open container with care. Minimize dust generation and exposure - use dust
mask or appropriate protection. This product must be manipulated by qualified personnel. Do not get in eyes, on skin, or on
clothing. Wash well after use. In accordance with good storage and handling practices. Do not allow smoking and food
consumption while handling. Product is highly hygroscopic.

Section VIII. Preventive Measures
°¿¹» ìñìÍÑÜ×ËÓ ÞÑÎßÌÛô ßÒØÇÜÎÑËÍ

Splash goggles. Impervious gloves, apron, coveralls, and/or other resistant protective clothing. Sufficient to protect skin. A OSHA/MSHA jointly
approved respirator is advised in the absence of proper environmental controls. If more than TLV, do not breathe vapor. Wear self-contained
breathing apparatus. Do not wear contact lenses. Make eye bath and emergency shower available. Ensure that eyewash station and safety
shower is proximal to the work-station location.

Section IX. Protective Measures

Û²¹·²»»®·²¹ ½±²¬®±´­ Use in a chemical fume hood to keep airborne levels below recommended exposure limits. Do not use in unventilated
spaces.

Ð®±¬»½¬·ª» ½´±¬¸·²¹

Ð®»°¿®»¼ ¾§ ÓÍÜÍ Ü»°¿®¬³»²¬ñÜ7°¿®¬»³»²¬ ¼» ÚòÍòò Ê¿´·¼¿¬»¼ îíóÍ»°óîððç

Ì»´»°¸±²»ý øëïì÷ ìèçóëéïï

Teratogen! Reproductive toxin! Irritant! Do not breathe dust. Avoid all contact with the
product. Avoid prolonged or repeated exposure. Manipulate in a well ventilated area or under
an adequate fume hood. Handle and open container with care. Container should be opened
only by a technically qualified person.
NOTES TO PHYSICIAN: Gastric lavage with 5% sodium bicarbonate is suggested. This should
be followed by saline catharsis. Assure adequate hydration. Borax is not considered an acute
poison. After ingestion or absorption into the bloodstream of large amounts (15 grams or more),
symptoms may appear after 24-72 hours. Borates are readily dissipated through the urine (70%
in the first 24 hours).
RTECS NO: ED4588000 (Sodium borate).

Í°»½·¿´ Ð®»½¿«¬·±²­ ±®
½±³³»²¬­

NFPA
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Material Safety Data Sheet

Sodium Cyanide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Cyanide

Catalog Codes: SLS2314, SLS3736

CAS#: 143-33-9

RTECS: VZ7525000

TSCA: TSCA 8(b) inventory: Sodium Cyanide

CI#: Not available.

Synonym:

Chemical Name: Sodium Cyanide

Chemical Formula: NaCN

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium Cyanide 143-33-9 100

Toxicological Data on Ingredients: Sodium Cyanide: ORAL (LD50): Acute: 6.44 mg/kg [Rat]. DERMAL (LD50): Acute: 10.4

mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin

contact (permeator). Corrosive to eyes and skin. The amount of tissue damage depends on length of contact. Eye contact can

result in corneal damage or blindness. Skin contact can produce inflammation and blistering. Inhalation of dust will produce

irritation to gastro-intestinal or respiratory tract, characterized by burning, sneezing and coughing. Severe over-exposure can

produce lung damage, choking, unconsciousness or death. Inflammation of the eye is characterized by redness, watering, and

itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to skin, eyes, central nervous system (CNS).

Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure of the eyes

to a low level of dust can produce eye irritation. Repeated skin exposure can produce local skin destruction, or dermatitis.

Repeated inhalation of dust can produce varying degree of respiratory irritation or lung damage. Repeated exposure to a

highly toxic material may produce general deterioration of health by an accumulation in one or many human organs.
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Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of acids, of moisture.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available.

Fire Fighting Media and Instructions:

SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:

Dangerous on contact with acids, acid fumes, water or stream. It will produce toxic and flammable vapors of CN-H and sodium

oxide. Contact with acids and acid salts causes immediate formation of toxic and flammable hydrogen cyanide gas. When

heated to decomposition it emits toxic fumes hydgrogen cyanide and oxides of nitrogen

Special Remarks on Explosion Hazards: Fusion mixtures of metal cyanides with metal chlorates, perchlorated or nitrates

causes a violent explosion

Section 6: Accidental Release Measures
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Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:

Corrosive solid. Poisonous solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use

water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition

sources. Call for assistance on disposal. Be careful that the product is not present at a concentration level above TLV. Check

TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Empty containers pose a

fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe

dust. Never add water to this product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested,

seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away from

incompatibles such as oxidizing agents, acids, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to

avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling

this product.

Exposure Limits:

STEL: 5 (mg/m3) from ACGIH (TLV) [United States] SKIN CEIL: 4.7 from NIOSH CEIL: 5 (mg/m3) from NIOSHConsult local

authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Granular solid. Flakes solid.)

Odor:

Faint almond-like odor. Odorless when perfectly dry. Emits odor of hydrogen cyanide when damp.

Taste: Not available.

Molecular Weight: 49.01 g/mole

Color: White.

pH (1% soln/water): Not available.

Boiling Point: 1496°C (2724.8°F)

Melting Point: 563°C (1045.4°F)

Critical Temperature: Not available.
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Specific Gravity: 1.595 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Vapor Density of Hydrogen Cyanide gas: 0.941

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:

Soluble in cold water. Slightly soluble in Ethanol

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, moisture, incompatibles.

Incompatibility with various substances: Reactive with oxidizing agents, acids, moisture.

Corrosivity:

Corrosive in presence of aluminum. Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Violent reaction with fluorine gas, magnesium, nitrates, nitric acid. Dangerous on contact with acids, acid fumes, water or

stream. It wil produce toxic and flammable vapors of CN-H and sodium oxide. Cyanide may react with CO2 in ordinary air to

form toxic hydrogen cyanide gas. Strong oxidizers such as acids, acid salts, chlorates, and nitrates. Contact with acids and

acid salts causes immediate formation of toxic and flammable hydrogen cyanide gas.

Special Remarks on Corrosivity: Corrosive to aluminum

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

Acute oral toxicity (LD50): 6.44 mg/kg [Rat]. Acute dermal toxicity (LD50): 10.4 mg/kg [Rabbit].

Chronic Effects on Humans: May cause damage to the following organs: skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (irritant), of ingestion, of inhalation. Hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May cause adverse reproductive effects (maternal and paternal fertility)

based on animal data.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health effects: Skin: May cause itching and irritation. May be fatal if absorbed through injured skin with

symtpoms similar to those noted for inhalation and ingestion. Eyes: May cause eye irritation and eye damage. Inhalation:

May cause respiratory tract irritation. May be fatal if inhaled. The substance inhibits cellular respiration causing metabolic

asphyxiation. May cause headache, weakness, dizziness, labored breathing, nausea, vomiting. May be followed by

cardiovascular effects, unconciousness, convulsions, coma, and death Ingestion: May be fatal if swallowed. May cause
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gastrointestinal tract irritation with nausea, vomiting. May affect behavior and nervous systems(seizures, convulsions, change

in motor activity, headache, dizziness, confusion, weakness stupor, aniexity, agitation, tremors), cardiovascular system,

respiration (hyperventilation, pulmonary edema, breathing difficulty, respiratory failure), cardiovascular system (palpitations,

rapid heart beat, hypertension, hypotension). Massive doses by produce sudden loss of conciousness and prompt death from

respiratory arrest. Smaller but still lethal doses on the breath or vomitus. Chronic Potential Health Effects: Central Nervous

system effects (headaches, vertigo, insomnia, memory loss, tremors, fatigue), fatigue, metabolic effects (poor appetite),

cardiovascular effects (chest discomfort, palpitations), nerve damage to the eyes, or dermatitis, respiratory tract irritation, eye

irritation, or death can occur. may prolong the illness for 1 or more hours. A bitter almond odor may be noted

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Sodium cyanide UNNA: 1689 PG: I

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut carcinogen reporting list.: Sodium Cyanide Illinois chemical safety act: Sodium Cyanide New York release

reporting list: Sodium Cyanide Rhode Island RTK hazardous substances: Sodium Cyanide Pennsylvania RTK: Sodium

Cyanide Minnesota: Sodium Cyanide Massachusetts RTK: Sodium Cyanide Massachusetts spill list: Sodium Cyanide New

Jersey: Sodium Cyanide New Jersey spill list: Sodium Cyanide Louisiana RTK reporting list: Sodium Cyanide Louisiana spill

reporting: Sodium Cyanide California Director's List of Hazardous Substances: Sodium Cyanide TSCA 8(b) inventory: Sodium

Cyanide TSCA 4(a) final test rules: Sodium Cyanide TSCA 8(a) PAIR: Sodium Cyanide TSCA 8(d) H and S data reporting:

Sodium Cyanide TSCA 12(b) one time export: Sodium Cyanide SARA 302/304/311/312 extremely hazardous substances:

Sodium Cyanide CERCLA: Hazardous substances.: Sodium Cyanide: 10 lbs. (4.536 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS B-6: Reactive and very flammable material. CLASS D-1A: Material causing immediate and serious toxic effects (VERY

TOXIC). CLASS E: Corrosive solid.
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DSCL (EEC):

R27/28- Very toxic in contact with skin and if swallowed. R41- Risk of serious damage to eyes. S1/2- Keep locked up and out

of the reach of children. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

S28- After contact with skin, wash immediately with plenty of water S36/37- Wear suitable protective clothing and gloves. S39-

Wear eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label

where possible). S46- If swallowed, seek medical advice immediately and show this container or label.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 1

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:

Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear

appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 01:58 PM

Last Updated: 06/09/2012 12:00 PM
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Material Safety Data Sheet

Sodium hydroxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium hydroxide

Catalog Codes: SLS3298, SLS1081, SLS2503, SLS3925,

SLS1705

CAS#: 1310-73-2

RTECS: WB4900000

TSCA: TSCA 8(b) inventory: Sodium hydroxide

CI#: Not available.

Synonym: Caustic Soda

Chemical Name: Sodium Hydroxide

Chemical Formula: NaOH

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium hydroxide 1310-73-2 100

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. The amount of tissue damage depends on length of contact. Eye contact can result in corneal damage or

blindness. Skin contact can produce inflammation and blistering. Inhalation of dust will produce irritation to gastro-intestinal or

respiratory tract, characterized by burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking,

unconsciousness or death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is

characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to

mucous membranes, upper respiratory tract, skin, eyes. Repeated or prolonged exposure to the substance can produce target

organs damage. Repeated exposure of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can

produce local skin destruction, or dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or

lung damage.
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Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,

tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: metals

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available. Slightly explosive in presence of heat.

Fire Fighting Media and Instructions: Not available

Special Remarks on Fire Hazards:

sodium hydroxide + zinc metal dust causes ignition of the latter. Under proper conditions of temperature, pressure and state

of division, it can ignite or react violently with acetaldehyde, ally alcohol, allyl chloride, benzene-1,4-diol, chlorine trifluoride,

1,2 dichlorethylene, nitroethane, nitromethane, nitroparaffins, nitropropane, cinnamaldehyde, 2,2-dichloro-3,3-dimethylbutane.

Sodium hydroxide in contact with water may generate enough heat to ignite adjacent combustible materials. Phosphorous

boiled with NaOH yields mixed phosphines which may ignite spontanously in air. sodium hydroxide and cinnamaldehyde +

heat may cause ignition. Reaction with certain metals releases flammable and explosive hydrogen gas.

Special Remarks on Explosion Hazards:

Sodium hydroxide reacts to form explosive products with ammonia + silver nitrate. Benzene extract of allyl benzenesulfonate

prepared from allyl alcohol, and benzene sulfonyl chloride in presence of aquesous sodium hydroxide, under vacuum

distillation, residue darkened and exploded. Sodium Hydroxde + impure tetrahydrofuran, which can contain peroxides, can
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cause serious explosions. Dry mixtures of sodium hydroxide and sodium tetrahydroborate liberate hydrogen explosively at

230-270 deg. C. Sodium Hydroxide reacts with sodium salt of trichlorophenol + methyl alcohol + trichlorobenzene + heat to

cause an explosion.

Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with

a dilute solution of acetic acid.

Large Spill:

Corrosive solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present at a concentration level

above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep container dry. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear suitable

respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid contact with skin

and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Hygroscopic. Deliquescent.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants

below the exposure limit.

Personal Protection:

Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to

avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling

this product.

Exposure Limits:

STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United States] CEIL: 2 (mg/

m3) from NIOSHConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Deliquescent solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 40 g/mole

Color: White.
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pH (1% soln/water): 13.5 [Basic.]

Boiling Point: 1388°C (2530.4°F)

Melting Point: 323°C (613.4°F)

Critical Temperature: Not available.

Specific Gravity: 2.13 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, moisture, moist air

Incompatibility with various substances:

Highly reactive with metals. Reactive with oxidizing agents, reducing agents, acids, alkalis, moisture.

Corrosivity: Not available.

Special Remarks on Reactivity:

Hygroscopic. Much heat is evolved when solid material is dissolved in water. Therefore cold water and caution must be used

for this process. Sodium hydroxide solution and octanol + diborane during a work-up of a reaction mixture of oxime and

diborane in tetrahyrofuran is very exothermic, a mild explosion being noted on one occassion. Reactive with water, acids

(mineral, non-oxidizing, e.g. hydrochloric, hydrofluoric acid, muriatic acid, phosphoric), acids (mineral, oxidizing e.g. chromic

acid, hypochlorous acid, nitric acid, sulfuric acid), acids (organic e.g. acetic acid, benzoic acid, formic acid, methanoic acid,

oxalic acid), aldehydes (e.g. acetaldehyde, acrolein, chloral hydrate, foraldehyde), carbamates (e.g. carbanolate, carbofuran),

esters (e.g. butyl acetate, ethyl acetate, propyl formate), halogenated organics (dibromoethane, hexachlorobenzene, methyl

chloride, trichloroethylene), isocyanates (e.g. methyl isocyanate), ketones (acetone, acetophenone, MEK, MIBK), acid

chlorides, strong bases, strong oxidizing agents, strong reducing agents, flammable liquids, powdered metals and metals (i.e

aluminum, tin, zinc, hafnium, raney nickel), metals (alkali and alkaline e.g. cesium, potassium, sodium), metal compounds

(toxic e.g. berylium, lead acetate, nickel carbonyl, tetraethyl lead), mitrides (e.g. potassium nitride, sodium nitride), nitriles

(e.g. acetonitrile, methyl cyanide), nitro compounds (organic e.g. nitrobenzene, nitromethane), acetic anhydride, chlorohydrin,

chlorosulfonic acid, ethylene cyanohydrin, glyoxal, hydrosulfuric acid, oleum, propiolactone, acylonitrile, phorosous pentoxide,

chloroethanol, chloroform-methanol, tetrahydroborate, cyanogen azide, 1,2,4,5 tetrachlorobenzene, cinnamaldehyde. Reacts

with formaldehyde hydroxide to yield formic acid, and hydrogen.

Special Remarks on Corrosivity: Very caustic to aluminum and other metals in presence of moisture.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
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Toxicity to Animals:

LD50: Not available. LC50: Not available.

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the following organs: mucous

membranes, upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans:

Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,

permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Dose: LDL [Rabbit] - Route: Oral; Dose: 500 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material. Investigation as a mutagen (cytogenetic

analysis)

Special Remarks on other Toxic Effects on Humans:

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sodium hydroxide, solid UNNA: 1823 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Illinois toxic substances disclosure to employee act: Sodium hydroxide Illinois chemical safety act: Sodium hydroxide New

York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania

RTK: Sodium hydroxide Minnesota: Sodium hydroxide Massachusetts RTK: Sodium hydroxide New Jersey: Sodium hydroxide

Louisiana spill reporting: Sodium hydroxide California Director's List of Hazardous Substances: Sodium hydroxide TSCA 8(b)

inventory: Sodium hydroxide CERCLA: Hazardous substances.: Sodium hydroxide: 1000 lbs. (453.6 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.
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Other Classifications:

WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):

R35- Causes severe burns. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

S37/39- Wear suitable gloves and eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice

immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear

appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 06:32 PM

Last Updated: 11/01/2010 12:00 PM
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Material Safety Data Sheet

Ethylenediaminetetraacetic Acid Tetrasodium Salt MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylenediaminetetraacetic Acid

Tetrasodium Salt

Catalog Codes: SLE2284

CAS#: 10378-23-1

RTECS: AH5075000 (For CAS no. 64-02-8 known as

EDTA Tetrasodium salt , anhydrous)

TSCA: TSCA 8(b) inventory: No products were found.

CI#: Not available.

Synonym: Versene, Kalex, Hampene, Dissolvine;

EDTA tetrasodium salt dihydrate; Tetrasodium

EDTA dihydrate; Tetrasodium salt EDTA dihydrate;

Tetrasodium salt of EDTA, dihydrate; Tetrasodium salt

of ethylenediaminetetraacetic acid, dihydrate; Sodium

salt of ethylenediaminetetraacetic acid, dihydrate;

Sodium ethylenediaminetetraacetate, dihydrate; Sodium

ethylenediaminetetraacetic acid, dihydrate; Sodium

EDTA, dihydrate; Edetate sodium dihydrate; Edetic

acid tetrasodium salt, dihydrate; Endrate tetrasodium;

Ethylenebis(iminodiacetic acid) tetrasodium salt, dihydrate;

Ethylenediaminetetraacetic acid, tetrasodium salt,

dihydrate ; Edathaniltetrasodium , dihydrate ; N , N'-

Ethylenediaminediacetic acid tetrasodium salt.

Chemical Name: Acetic acid, (etrhylenedinitrilo)tetra-,

tetrasodium salt, dihydrate

Chemical Formula: C10H12N2Na4O8.2H2O

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by

Weight

Ethylenediaminetetraacetic acid tetrasodium salt 10378-23-1 100

Toxicological Data on Ingredients: Ethylenediaminetetraacetic acid tetrasodium salt: ORAL (LD50): Acute: >2000 mg/kg

[Rat].
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Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of

inhalation.

Potential Chronic Health Effects: CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to upper

respiratory tract, skin, eyes. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at

least 15 minutes. Cold water may be used. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Cold water may be used.

Serious Skin Contact: Not available.

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get

medical attention.

Serious Inhalation: Not available.

Ingestion: Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: CLOSED CUP: Higher than 93.3°C (200°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2), nitrogen oxides (NO, NO2...). Some metallic oxides.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of heat. Non-flammable in

presence of shocks.

Explosion Hazards in Presence of Various Substances: Slightly explosive in presence of open flames and sparks. Non-

explosive in presence of shocks.

Fire Fighting Media and Instructions: SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or

foam. Do not use water jet.

Special Remarks on Fire Hazards: As with most organic solids, fire is possible at elevated temperatures

Special Remarks on Explosion Hazards: Fine dust dispersed in air in sufficient concentrations, and in the presence of an

ignition source is a potential dust explosion hazard.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the

residue with a dilute solution of acetic acid. Finish cleaning by spreading water on the contaminated surface and dispose of

according to local and regional authority requirements.
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Large Spill: Use a shovel to put the material into a convenient waste disposal container. Neutralize the residue with a dilute

solution of acetic acid. Finish cleaning by spreading water on the contaminated surface and allow to evacuate through the

sanitary system.

Section 7: Handling and Storage

Precautions: Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not

ingest. Do not breathe dust. If ingested, seek medical advice immediately and show the container or the label. Keep away from

incompatibles such as oxidizing agents, metals.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls: Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne

levels below recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to

airborne contaminants below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill: Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained

breathing apparatus should be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient;

consult a specialist BEFORE handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: 416.23 g/mole

Color: White.

pH (1% soln/water): 11.3 [Basic.]

Boiling Point: Not available.

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Bulk Density: 0.77 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.
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Solubility: Soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents, metals.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Avoid contact with aluminum, copper, copper alloys, zinc, and nickel, and strong oxidizers.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): >2000 mg/kg [Rat].

Chronic Effects on Humans: May cause damage to the following organs: upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Acute Potential Health effects: Skin: May cause skin irritation. Eyes:

May cause eye irritation. Inhalation: May cause irritation of the respiratory tract. Ingestion: May cause gastrointestinal tract

irritation. The toxicological properties of this substance have not been fully investigated.

Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 760 mg/l 96 hours [Bull gill sunfish]. 59.8 mg/l 96 hours [Fathead Minnow].

BOD5 and COD: Not available.

Products of Biodegradation: Possibly hazardous short term degradation products are not likely. However, long term

degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal: Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
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Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: No products were found.

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC): This product is not classified according to the EU regulations. Not applicable.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 1

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment: Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:29 PM

Last Updated: 11/01/2010 12:00 PM
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Material Safety Data Sheet

Sulfuric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid

Catalog Codes: SLS2539, SLS1741, SLS3166, SLS2371,

SLS3793

CAS#: 7664-93-9

RTECS: WS5600000

TSCA: TSCA 8(b) inventory: Sulfuric acid

CI#: Not applicable.

Synonym: Oil of Vitriol; Sulfuric Acid

Chemical Name: Hydrogen sulfate

Chemical Formula: H2-SO4

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sulfuric acid 7664-93-9 95 - 98

Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m

2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and

respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory

tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of

the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,

or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for

human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL

TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,

eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
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contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray

mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly

toxic material may produce general deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious

person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:

Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes

of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate

carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in

presence of static discharge: Not available. Slightly explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +

boiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid

is mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (III) oxide, and

oxidizing agents such as chlorates, halogens, permanganates.
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Special Remarks on Explosion Hazards:

M i x t u r e s o f s u l f u r i c a c i d a n d a n y o f t h e f o l l o w i n g c a n e x p l o d e : p - n i t r o t o l u e n e , p e n t a s i

l v e r trihydroxydiaminophosphate, perchlorates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,

mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, nitrates,

carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively

on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive

decompositon.

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If

necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration

level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.

In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show

the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing

agents, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a

metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:

Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not

store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] Inhalation TWA: 1 STEL: 3

(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1

(mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid. (Thick oily liquid.)

Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:

270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to 10.36 deg. C (93% to 100% purity)

Critical Temperature: Not available.

Specific Gravity: 1.84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:

Easily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability:

Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist

air or water, oxidizers, amines, bases. Always add the acid to water, never the reverse.

Incompatibility with various substances:

Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:

Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless

steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.

Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM

HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC

ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL

MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER

ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,

Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile

+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chloride, 2-Aminoethanol, Ammonium

hydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium

acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chlorosulfonic

acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene +
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sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,

Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycol and other glycols, , Ethylenimine,

Fulminates, hydrogen peroxide, Hydrochloric acid, Hydrofluoric acid, Iodine heptafluoride, Indane + nitric acid, Iron, Isoprene,

Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,

p-Nitrotoluene, Pentasilver trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-

Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,

Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +

Potassium chloride, Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver

permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,

Thalium (I) azidodithiocarbonate, Zinc chlorate, Zinc Iodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,

carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,

Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated

sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:

Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor

corrosive effect on bronze. No corrosion data on brass or zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral

toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected

for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper

respiratory tract, eyes, teeth.

Other Toxic Effects on Humans:

Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,

permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May cause adverse reproductive effects

based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)

Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal

toxicity

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.

Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause

permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, GI

bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may

also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous

membranes with sore throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory

tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,

and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,

depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and

scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and

supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation

may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart

(ischemic heart leisons), and respiratory system/lungs(pulmonary edema, lung damage), teeth (dental discoloration, erosion).

Skin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.
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Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish].

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also

be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste

must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sulfuric acid UNNA: 1830 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Illinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode

Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts

RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid

Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:

Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:

Sulfuric acid: 1000 lbs. (453.6 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R35- Causes severe burns. S2- Keep out of the reach of children. S26- In case of contact with eyes, rinse immediately with

plenty of water and seek medical advice. S30- Never add water to this product. S45- In case of accident or if you feel unwell,

seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2
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Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 2

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information

References:

-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -The Sigma-Aldrich

Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van

Nostrand Reinold, 1987.

Other Special Considerations: Not available.

Created: 10/09/2005 11:58 PM

Last Updated: 06/09/2012 12:00 PM
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LUMINOL TM TR (Type I Trace-Inhibited)

LUMTR

Premium trace-inhibited (Type I) insulating oil for use in electrical transformers, circuit
breakers and switches.

Suncor Energy: 403-296-3000
Canutec Transportation: 613-996-6666
Poison Control Centre: Consult local telephone directory for emergency number(s).

Petro-Canada Lubricants Inc.
2310 Lakeshore Road West
Mississauga, Ontario
Canada L5J 1K2

Material Safety Data Sheet

Product name

Material uses

Manufacturer

Code

In case of emergency

Product and company identification

LUMINOL TM TR (Type I Trace-Inhibited)

:

:

:

:

:

1 .

Dermal contact. Eye contact. Inhalation. Ingestion.

Emergency overview

Hazards identification

Routes of entry

Potential acute health effects

No known significant effects or critical hazards.

Slightly irritating to the eyes.

No known significant effects or critical hazards.

Slightly irritating to the skin.

Eyes

Skin

Inhalation

Ingestion

Physical state Viscous liquid.

See toxicological information (Section 11)

No specific hazard.

:

:

:

:

:

:

:

Medical conditions

aggravated by over-

exposure

Repeated or prolonged contact with spray or mist may produce chronic eye irritation and
severe skin irritation. Repeated skin exposure can produce local skin destruction or
dermatitis.

:

Odour : Slight naphthalene like odour.

OSHA/HCS status : While this material is not considered hazardous by the OSHA Hazard Communication
Standard (29 CFR 1910.1200), this MSDS contains valuable information critical to the
safe handling and proper use of the product. This MSDS should be retained and
available for employees and other users of this product.

2 .

Potential chronic health effects

Carcinogenicity : Not listed as carcinogenic by OSHA, NTP or IARC.

Mutagenicity : No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Chronic effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

WHMIS (Canada) : Not controlled under WHMIS (Canada).

Mixture of severely hydrotreated and hydrocracked base oil (petroleum). Mixture -

Composition/information on ingredients

Name CAS number %

3 .

There are no additional ingredients present which, within the current knowledge of the supplier and in the

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in

this section.

The base oil may be a mixture of the following CAS#s: 8042-47-5, 64742-46-7, 64742-47-8, 64742-53-6, 64742-54-7,
64742-55-8, 72623-84-8, 72623-85-9, 72623-86-0, 72623-87-1, 178603-64-0, 178603-65-1, 178603-66-2, 445411-73-4

Date of issue : 2/8/2012. Internet: lubricants.petro-canada.ca/msds Page: 1/7
TM Trademark of Suncor Energy Inc. Used under licence.Petro-Canada is a Suncor Energy business



LUMINOL TM TR (Type I Trace-Inhibited) Page Number: 2

Wash out mouth with water. Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention immediately.

Move exposed person to fresh air. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

First-aid measures
Eye contact

Skin contact

Inhalation

Ingestion

No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Notes to physician

:

:

:

:

:

4 .

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Use an extinguishing agent suitable for the surrounding fire.

Low fire hazard. This material must be heated before ignition will occur.

Do not pressurise, cut, weld, braze, solder, drill, grind or expose containers to heat or
sources of ignition.

Fire-fighting measures

Extinguishing media

Special remarks on fire

hazards

Special remarks on

explosion hazards

Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training.

May be combustible at high temperature.

Special protective

equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

5 .

Special exposure hazards :

None known.

Suitable :

Not suitable :

Products of combustion : Carbon oxides (CO, CO2), nitrogen oxides (NOx), sulphur oxides (SOx), hydrocarbons,
smoke and irritating vapours as products of incomplete combustion.

Flammability of the product :

No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Avoid breathing vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment (see Section 8).

Environmental precautions

Accidental release measures

: Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers. Inform the relevant authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).

Personal precautions :

6 .

Stop leak if without risk. Move containers from spill area. Dilute with water and mop up
if water-soluble. Alternatively, or if water-insoluble, absorb with an inert dry material and
place in an appropriate waste disposal container. Dispose of via a licensed waste
disposal contractor.

Small spill :

Methods for cleaning up

Date of issue : 2/8/2012. Internet: lubricants.petro-canada.ca/msds Page: 2/7
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LUMINOL TM TR (Type I Trace-Inhibited) Page Number: 3

Accidental release measures6 .
Stop leak if without risk. Move containers from spill area. Approach the release from
upwind. Prevent entry into sewers, water courses, basements or confined areas. Wash
spillages into an effluent treatment plant or proceed as follows. Contain and collect
spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to local regulations
(see section 13). Dispose of via a licensed waste disposal contractor. Contaminated
absorbent material may pose the same hazard as the spilt product. Note: see section 1
for emergency contact information and section 13 for waste disposal.

Large spill :

Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until
ready for use. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Do not store in unlabelled containers. Use appropriate
containment to avoid environmental contamination.

Put on appropriate personal protective equipment (see Section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Remove contaminated clothing and protective equipment before entering eating areas.
Do not ingest. Avoid contact with eyes, skin and clothing. Avoid breathing vapour or
mist. Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Empty containers retain product residue
and can be hazardous. Do not reuse container.

Handling and storage
Handling

Storage

:

:

7 .

Mixture of severely hydrotreated and
hydrocracked base oil (petroleum).

ACGIH TLV (United States). Notes: (Mineral oil)
TWA: 5 mg/m³, (Inhalable fraction) 8 hour(s).

Exposure controls/personal protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. Recommended: organic vapour filter

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protection

Eyes

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.
Recommended: nitrile, neoprene, polyvinyl alcohol (PVA), Viton®.

Hands :

8 .

Engineering measures : No special ventilation requirements. Good general ventilation should be sufficient to
control worker exposure to airborne contaminants. If this product contains ingredients
with exposure limits, use process enclosures, local exhaust ventilation or other
engineering controls to keep worker exposure below any recommended or statutory
limits.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

Recommended monitoring

procedures

: If this product contains ingredients with exposure limits, personal, workplace atmosphere
or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.

Ingredient Exposure limits

Date of issue : 2/8/2012. Internet: lubricants.petro-canada.ca/msds Page: 3/7
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LUMINOL TM TR (Type I Trace-Inhibited) Page Number: 4

Exposure controls/personal protection8 .
Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Skin :

Environmental exposure

controls

: Emissions from ventilation or work process equipment should be checked to ensure they
comply with the requirements of environmental protection legislation. In some cases,
fume scrubbers, filters or engineering modifications to the process equipment will be
necessary to reduce emissions to acceptable levels.

Not available.

Viscous liquid.

Not available.

Not available.

Not available.

0.84 kg/L @ 15°C (59°F)

Not available.

Not available.

Insoluble in water.

Not available.

Slight naphthalene like odour.

Clear and bright

Boiling/condensation point

Melting/freezing point

Not available.

9.4 cSt @ 40°C (104°F), 2.6 cSt @ 100°C (212°F)

Physical and chemical properties

Physical state

pH

Relative density

Vapour pressure

Vapour density

Volatility

Odour threshold

Evaporation rate

Viscosity

Solubility

Odour

Colour

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Flash point : Open cup: 170°C (338°F) [Cleveland.]

Not available.:Auto-ignition temperature

Flammable limits : Not available.

9 .

Pour point -60°C (-76°F):

The product is stable.

Reactive with oxidising agents and acids.

Under normal conditions of storage and use, hazardous polymerisation will not occur.

May release COx, NOx, SOx, hydrocarbons, smoke and irritating vapours when heated
to decomposition.

Stability and reactivity
Chemical stability

Materials to avoid

Hazardous decomposition

products

Hazardous polymerisation

:

:

:

:

10 .

Toxicological information11 .

Acute toxicity

Mixture of severely hydrotreated and
hydrocracked base oil (petroleum).

LD50 Dermal Rabbit >2000 mg/kg -

LD50 Oral Rat >5000 mg/kg -

LC50 Inhalation
Dusts and mists

Rat >5.2 mg/l 4 hours

Product/ingredient name Result Species Dose Exposure

Conclusion/Summary : Not available.

Chronic toxicity

Conclusion/Summary : Not available.

Irritation/Corrosion

Conclusion/Summary : Not available.

Sensitiser

Date of issue : 2/8/2012. Internet: lubricants.petro-canada.ca/msds Page: 4/7
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LUMINOL TM TR (Type I Trace-Inhibited) Page Number: 5

Toxicological information11 .

Carcinogenicity

Conclusion/Summary : Not available.

Mutagenicity

Conclusion/Summary : Not available.

Teratogenicity

Conclusion/Summary : Not available.

Reproductive toxicity

Conclusion/Summary : Not available.

Classification

Mixture of severely hydrotreated and
hydrocracked base oil (petroleum).

A4 - - - - -

Product/ingredient name ACGIH EPA NIOSH NTPIARC OSHA

Conclusion/Summary : Not available.

Ecological information

Environmental effects : This product is inherently biodegradable.

12 .

Aquatic ecotoxicity

Conclusion/Summary : Not available.

Biodegradability

Conclusion/Summary : Not available.

Other adverse effects : No known significant effects or critical hazards.

The generation of waste should be avoided or minimised wherever possible. Significant
quantities of waste product residues should not be disposed of via the foul sewer but
processed in a suitable effluent treatment plant. Dispose of surplus and non-recyclable
products via a licensed waste disposal contractor. Disposal of this product, solutions
and any by-products should at all times comply with the requirements of environmental
protection and waste disposal legislation and any regional local authority requirements.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains and
sewers.

Waste disposal

Disposal considerations

Disposal should be in accordance with applicable regional, national and local laws and regulations.

:

13 .

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

for additional handling information and protection of employees.

Transport information

Not available. -DOT Classification

TDG Classification -

Not available. -

Not
regulated.

- -

Regulatory

information

UN number Proper shipping

name

Classes PG* Label Additional

information

Not available.

-

14 .

PG* : Packing group
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Not regulated.HCS Classification

Regulatory information

WHMIS (Canada) Not controlled under WHMIS (Canada).

International regulations

:

:

Canada

United States

15 .

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and

the MSDS contains all the information required by the Controlled Products Regulations.

United States inventory

(TSCA 8b)

All components are listed or exempted.

Canada inventory : All components are listed or exempted.

:

Europe inventory : All components are listed or exempted.

Available upon request.
TM Trademark of Suncor Energy Inc. Used under licence.

Other information

References

Hazardous Material

Information System (U.S.A.)

1

1

0

0

1

1

National Fire Protection

Association (U.S.A.)

Health

Special

Instability

Flammability

Health

Flammability

Physical hazards

Notice to reader

Date of printing

Date of issue

Date of previous issue

2/8/2012.:

:

:

:

:

:

16 .

Indicates information that has changed from previously issued version.

8 February 2012

No previous validation.

For Copy of (M)SDS : The Canadian Controlled Products Regulations (CPR) (Under the Hazardous Products
Act, part of the WHMIS legislation) only apply to WHMIS Controlled (i.e., hazardous)
products. Therefore, the CPR and the 3-year update rule specified therein do not apply to
WHMIS Non-Controlled products. Although this is true, customarily Petro-Canada
reviews and updates Non-Controlled product MSDS if a customer requests such an
update. These Non-Controlled product updates are given a lower priority than Controlled
products but are handled as soon as practicable. If you would like to verify if the MSDS
you have is the most current, or you require any further information, please contact:

Internet: lubricants.petro-canada.ca/msds

Lubricants:
Western Canada, telephone: 1-800-661-1199; fax: 1-800-378-4518
Ontario & Central Canada, telephone: 1-800-268-5850; fax: 1-800-201-6285
Quebec & Eastern Canada, telephone: 1-800-576-1686; fax: 1-800-201-6285

For Product Safety Information: (905) 804-4752

Product Safety - JDWResponsible name :

Personal protection B
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Other information16 .
To the best of our knowledge, the information contained herein is accurate. However, neither the above-named

supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot

guarantee that these are the only hazards that exist.
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