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- WHy selenium:?
= Overview of selenium chemistry.
= Observations from the Elkview Coal Mine.

— Mineralogical occurrence.
— Aqueous chemistry.

R Coensiderations for predicting . selenium

—

Sleaehing:™

—‘_w_,— SRK Consulting
Engineers and Scientists




Routine low’ level (below ppb) analysis in
waters.

Routine low level (low ppm) analysis in rock.

Low receiving water standards, (low ppb).

Typically, only heavy element of concern
S leaching, fiom coal wastes at.neutralypl:
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Overvigw of seleriurn Geocrigrrlist

Crustal Abundance of Selenium Relative to Other Elements
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= Selenium and Sulphur Minerals (~100, compared
(ool (0/6]0))

— Native selenium

— Sulphide (S#%) analogues

= Ferroselite — FeSe,
= Clausthalite — PbSe

— Sulphate (SO,) analogues

= Rare lead selenates (SeO,)

= Sulphite (S@x)analegues (=6mnattral'sulphites)

- =120 lead’ copper selenites (SeO5)
= Organic sulphur and selenium association
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Overview of selenliurn Geac Crigfrists
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= Adsorption
— Se0; more adsorbable than SeO,.

— Oxyanions — expect sorbed fraction to decrease
as pH increases.
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rrirrlelry of selerlurn Geocrnerrisiry
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= Analogous to sulphur

= Crustal abundance Is very low compared to
other important heavy elements.

= Pure selenium minerals are rare.
= Similar Eh-pH fields as sulphur but....

— s more readily reduced under natural

-~ Condition_s. — -

"Niference between Se(Vl)and Se(lV)
sorption effects.
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= Elkview Coal

— Open pits.
— Waste rock.

— Coarse Coal
Reject.

— Jailings.
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Elkview.CoaliSeiAssessment.Project

= Sulphur minerals
— Pyrite (FeS,)
— Gypsum (CaS0O,.2H,0)
— Barite (BaSO,)

= Carbonaceous matter

NG pure Se minerals obsenved.
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= \\aters
“— Non-acidic.
— Ca-SO, dominated.
— Se as Se0,
— Lowest Se (<0.0002 mg/L) in reduced waters.
— SeO; detected In tailings pond water.

— Theoretlcal mineralogicaliceninols
= Calcite; dolomlte barite (over)saturated.
— Gypsum and selenates well undersaturated
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ElkviewaCoalhSE assment Project
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= Calcite, dolomite, gypsum and' anhydrite
Were primary components.

= Se content variable

— 1 to 61 ppm selenium.

= Carbonate type precipitates:had higher Se/S
L compared to gypsum precipitates.
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ElkviewaCoaliSeA MERLPIGIEGT

= Se content is typical of coal-bearing sequences.

Se contained mainly in several sulphate and
sulphide minerals
Se/S ratio In waters suggest common, site source.
Se/S In waters lower than rocks.

= _Possible upper limit on Se concentrations.
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EESElreductionieceuisineducediwaters.
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= Release of Se analogous to S:
— Oxidationrof iron sulphide releases sulphate.

— Oxidation of selenide associated with sulphide releases
selenate.

— Dissolution of calcium or barium sulphate releases
sulphate and selenate.

= Since SO, and SeO, are both highly: mobile under
= oxidizing conditions: -
- "NSe/Sishould e comparable in rocks and waters....
but not — why?
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= An _attenuation mechanism IS Implied for
oxidized waters.

— Co-precipitation?

— Sorption?
— lon exchange?
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- Co-_precipitation candidates

— Gypsum — but probably only precipitates from
surface waters due to local evaporation.

— Barite — Chemistry implies barite does
precipitate

= Barium from dissolution of carbonates and
weathering, of silicates.

= Baritetastiowrselubility.
= Good potential Se sink.
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- Sofption Vlechanism
— Requires Se as SeO,
— Could occur near pyrite grains if Se goes

through intermediate step as pyrite exidizes.
— Sorption with precipitated ferric hydroxide.
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= Reduced! waters

— Low' Se concentrations most likely due to:
= Sorption of SeO; by ferric oxides.

= Precipitation of elemental Se.
= Precipitation of selenides.
= Sulphide co-precipitation.
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Se at Elkview Coaltoccurs in association with
several sulphur minerals.

Se Is highly mobile but occurs at agueous
concentrations too low to form its own minerals.

Attenuation of Se appears to be occurring perhaps
by sulphate co-precipitation or sorption with ferric
- hydroxide.
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"L Reductionreirselenium: effective removal
mechanism under reducing conditions.
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