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| Ketza River Mine
O former gold mine operated from

1988 to 1990

1 189,605 t of sulfide ore grading

11.3 g/t Au

1 16,400 t of oxide ore grading
9.7 g/t Au

0 320 t/day mill employing
conventional CIP

~ cyanidation leach

4 slurry treated with

. INCO SO2/air to
destruct cyanide prior

]

to disposal

O produced over 2.8

tons of gold
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Mine tailings
310,000 t of tailings with ~ 5 -7 % As

O up to 6.6 mg/L As in pond water

[ concerns over the As mobility from the tailings
Impoundment

0 1-30 mg/L As releases in column experiments
(Soprovich 2000; Paktunc et al. 2003)

L;’ 0 1-11 mg/L As in bench scale cyanidation tests
| (Paktunc et al. 2004)
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! Leachability Assessment

exposed tailings
underwater tailings

TCLP* extracts bulk original solids
As Ca pH As Ca Fe
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_Tailings Mineralogy

exposed

T T T

Arsenic carriers
» goethite (FeOOH)
e scorodite

dejp% ﬁ“ww = (FeAsO,+2H,0)
LW“GMMMM;”E z e ferric arsenate

DOOSTiE TR (FeAsO,#4-7H,0)
an/vvf/\qwm,{wlv\, 19-21 4 2

i

_ _E &% ;

» arseniosiderite & yukonite
(Ca,Fe;(As0O,);0,3H,0)
(Ca,Fe;(AsO,),(OH)*12H,0)

* unknown Ca-Fe arsenate

.. * arsenopyrite (FeAsS)

e pyrite (FeS,)

12.7-17.8
17.8-22.9

underwater
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SEM Photomicrographs
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M X-ray maps of Fe(lll) oxyhydroxide
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M Electron microprobe analyses of As-minerals
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As-O
l R=1.69A
| N=4.0-4.8
As-Fe:
R=3.24-3.32A
N=1-2.5

bidentate-binuclear
(bridging)

Fourier Transform Magnitude

0 1 2 3 4 ) | 6
(Paktunc et al. 2004)
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Goethite grains by
Debye-Scherrer XRD |

Fe,O; wt%

» 10 dioctahedral chains

« 28 singly-coordinated
surface sites

* max. AsO, adsorption

 bidentate-binuclear

 molar Fe/As=1.4

(Paktunc et al. 2004)
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ﬁiﬁpeciation of As In pyrite and arsenopyrite and
| their oxidation products

11880

11860 11870 11880 11800 11900 11860 11870
energy (eV) energy (eV)

FeAsS+7H,0 - H;AsO,+Fe?*+S0O,2+11H*
arsenopyrite

SFeAs, ,S, +160,+7H,0 - H3A503+5Fe2++9SO42'+11H+
arsenian pyrite
H,AsO,+ Fe3* + 3H,0 2 FeAsO,-2H,0 + 5H*
scorodite/ferric arsenate
FeAsO,-2H,0 - FeOOH + H;AsO,
goethite
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underwater tailings
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LLeachabllity/Solubility Assessment

scorodite /

(Krause & Ettel 1989)

1000

scorodite /
(Langmuir et al 06)

100

N\ N
) = /
g’ 10
= arseniosiderite
7 (Krause & Ettel 1989)
<
1 nanocrystalline scorodite
an 2010) Can effluents
.......................................... Que effluents
TCLP* - e
% Exposed 1 2 3 4 5 6 7 8 9

% underwater
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