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Presentation Qutline

2Geological Setting of BC Deposits
2Primary and secondary Mo minerals

SCurrent understanding of Mo
geochemistry
©Mo geochemistry at two BC Mines

DPerformance and limitations of
MINTEQA2 databases
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Geological Setting

oMo - Endako, Kitsault, Brenda.

OCu, Mo - Huckleberry, Kemess,
Island Copper, Highland Valley,
Gibraltar.

SCalc-alkaline Mo stockworks.
T Calc-alkaline porphyry.
SVariable sulphidization.
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Molybdenum Sulphide Mineralogy

SMolybhdenite (MoS,)

w:nx

Molybdenum Oxide Mineralogy

OFerrimolybdite (Fe,(M0O,);:8H,0)
- A soft canarry yellow alteration product
of molybdenite




Molybdenum Oxide Mineralogy

SPowellite (CaMoO))

SWwulfenite (PbMoO,)

SMolybdite (MoOy)
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Mo-S-0-H Eh-pH Diagram .
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Brookins (1988) m&:sm

Molybdenite Oxidation

SMoS, + 9/20, + 3H,0 >
250,% + MO, + 6H*

SMolybdenite is very resistant to
bacterial oxidation (MEND 1.11.1)
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Solubility of Secondary Minerals
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Solubility of Secondary Minerals
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Summary of Mo Geochemistry

S Forms oxyanions of which MoQ,2% is
probably dominant :

2In Fe-rich, acidic oxidizing environments,
Fe,(Mo0O,),-8H,0 is expected to form.

$1n calcareous non-acidic oxidizing
environments, CaMoQ, is expected to
form.

2 PbMoO, is the least soluble molybdate.
O Molybdate is readily adsorbed (lower pHs)
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Case Example 1 -~ Highmont

Tailings -

OHighmont Mine produced Cu and Mo
between 1981 and 1984.

STailings deposited in ring
impoundment.

DVery low sulphide in tailings (<0.1%)

”’3“%‘ SRA

Mo Mineralogy of Highmont
Tailings

SSulphide
—Molybdenite
<Oxides
~ Powellite (CaMoQ,) -
~lisemannite (M0;04.nH,0)
- Scheelite-powellite (Ca[W,Moi0,)
— ?Ferritungstite {CaFe¥*MoO;0H.H,0)

W—Y,:snx

Highmont Tailings - CaMoO, in
Tailings

Highmont — Mo(pH) Tailings Seeps

Highmont - Mo(Ca)

ZZ \ Pore waters
\
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Highmont - Comments

2Mo concentrations positively
correlated with Ca for individual
sources.

2Highest Mo concentrations are
negatively bounded by Ca for whole
dataset.
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Case Example 2 ~ Endako Mines

20pen pit mine operated since 1970s.

DWater quality monitoring database
for waste rock seepage, tailings
seepage, pit seeps and small iake.

2Dominantly low sulphide {<1%)],
weakly calcareous {<50 kg CaCO,/t)
non-acid generating rock.

SFerrimolybdite is observed.
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Endako — Mo(pH), Pit Waters and

Waste Rock -
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Endako — Mo(Ca) — All Waters

Line constraining
maximum Mo
concentrations as a
function of Ca
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Endako - Comments

SMo concentrations positively
correlated with Ca for individual
sources.

SHighest Mo concentrations are
negatively bounded for whole
dataset (High Mo, Low Ca (Pit Water);
and Low Mo, High Ca (Tailings
Seeps))
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Application of MINTEQA2

D MINTEQA2 applied with thermodynamic
datasets using Nordstrom (1990) with Mo
data from Rai and Zachara (1984)

2 Solids phases include

- Molybdates - Fe?+, Ca, Mg, Sr, Mn, Ba
— Oxide — Molybdite
-~ Meolybdic Acid

S Recent MINTEQA2 release contains some

similar Mo species
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MINTEQ - Comparison of Log K’s

Molybdate | R&Z 84| MINTEQ 2000] MINTEQ 2000 Ref|

Pb 15.8 15.6]NIST46.4

Fe! 77 10.1|Bard et al 1985

Fe 13.4 na

Ca 79 8.0{NIST46.4
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Highmont - MINTEQA2
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Endako — Application of MINTEQ
SLimited by availability of Ca and

alkalinity data
SAssumed calcite present
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Endako — Application of MINTEQ
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CaMoO, Solubility - Log K’s

SPublished Databases: Log K=7.9
SHighmont: Log K=6.9
2Endako: Log K =6.5

SExplanations
- Amorphous CaMo0,?
- Solid solutions?
~ Kinetics of formation (inhibitors)?

Wsmt




Conclusions

SUnder neutral pH conditions,
CaMoO, is probable solubility
control.

2Published thermodynamic data
under-estimate the solubility of
calcium molybdate
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