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Motivation

¢ Low doses of Se are needed to maintain
good health

¢ Chrronic exposure to elevated Se can
cause selenosis (hairr less, brittle nails and
neurelogical abnormalities)

¢ Freshwater Aguatic Life criterion
— Ranges from —2-12 ug/Lt
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Se Speciation
(similar to sulfur)
¢ Se(VIl) — selenate (Se0O,%)
¢ Se(l1V) — selenite (Se0,;%)
¢ SeCN — selenocyanate
¢ Elemental Se
¢ H,Se — selenide

+ Biological Se species:
Selenomethionine, Selenocysteine,
DMSe, DMDSe, TMSe
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Flue Gas Desulfurization (FGD)
Coal Fired Power Plants

Wet Flue Gas
to Stack

Flue Gas from FGD Slurry
ESP or FF Sprays
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¢ Ferri

¢ Cata
Iron

Se Treatment

nydrite Adsorption ofi Selenate
yzed cementation of Selenium with

particles (any valence)

¢ Chemicall reduction of selenate and
selenite te elemental Se using ferreus, Iens

¢ Bielegicall reduction el selenate and
selenite to elemental Se

¥ Enzy/matic redUchon ol Selenate and
seleniite ter elemental Se



Process for removing Se from
Refinery Wastewater

Patent of Texaco Development Corporation



Biological Se Removal Process

Applied Biosciences Corporation of Salt Lake City




Conventional Procedures for
Total Se 1n waters

¢ Closed Vessel Oven digest > ICP-MS
— Similar ter 1638 and 200.8

» Oven then Persuliiate digest > HG-
ANES

— Based on SiVl 8500-Se



ICP-MS Methods

¢ Inductively Coupled
Plasma Mass
SpPEectrometry

(ICP-MS)

¢ CRP-VIS Withl Dy/Ramic
Reaction Cell

(ICP=DRC-VIS)




Hydride Generation Atomic
Fluorescence Spectroscopy
GEFI=S)
& Se(lV) > preservation with HCI

¢ lotal Inerganic Se - reduction with NH;OH-HCI
¢ lotal Se > persulfate exidation, HCI reduction
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Analytical Interferences

¢ ICP-MS — polyatomic interference
— Chloride
—sulfur

¢ HG-AFS
— Organics
— Metals such as Co, Cu, Fe, Hg, and Ni



Alternative Preparation Methods
for Total Se

¢ Alkaline peroxide digest
» AguUal regia even hbemis digest



Experimental Setup

¢ Oven digest ICP-MS
¢ Alkaline Peroxide AES
¢ Alkaline Peroxide ICP-DRC-MS




Comparison of various methods for measuring Total Se
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Comparison of various methods for measuring Total Se

FGD Wastewater
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Liguid Chromatography ICP-MS
(LC-ICP-MS)

HPLC-ICP-MS Coupling

bl-directional communication allows for system integration




Se Speciation in Refinery Waters

Se (ug/L)
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Se Specilation in FGD Wastewater

Se concentration
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Se Speciation in FGD Wastewater

E Total Se
H Dissolved Se

OSe(IV) + Se(VI) + SeCN

0L

SL-1 SL-2 SL-3 SL-4 SL-5 SL6 SL-7 SL-8 SL-9 SL-10 SL-11




Chromatogram of Se Species in
EGD Wastewater




Issues to Consider when
measuring Se Species In
Complex \Waters

& Sample heterogeneity

¢ Presence off volatile Se species
— (Suchras HoSe; BlVISerandr DMV IDSeE)

¢ Redox
% pH



Conclusions

¢ Accurate measurements are key to
understanding treatment success

¢ Industrial wastewaters may: contain
Interferences for ICP-MS

o HG-AES performed better for tetal Se' huit
noet recemmended fer Se speciation

¢ Closed vessel digest: reguired i voelatile
SPECIES May. e preseni

9 Uniknewni Species make treatmenits diffifctlt



Other Specialty Metals Analyses by
Erontier GeoSciences

¢ Selenium speciation In solls and sediments
¢ Arsenic Speciation
¢ Chromium Speciation

¢ lotal mercury and methyl mercury in
water, soll andl tissue

¢ Viercury analysisiinralr, gas and stack
EMISSIONS
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