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Effect of Minerals surface characteristics On Reduction

Dehalogenation of chlorination solvents in water-FeS/FeS: system
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ABSTRACT

FeS/FeS: minerals have been known to be potentially useful reductant to the
removal of common organic contaminants in groundwater and soil. This research
is aimed at improving our understanding of factors affecting the pathways and
rates of reductive transformation of Hexachloroethane by catalytical iron minerals
in natural system. Hexachloroethane is reduced by FeS/FeS: minerals under
anaerobic condition to tetrachloroethylene and trichloroethylene with
pentachloroethyl radical as the intermediate products. The kinetics of reductive
transformations of the Hexachloroethane have been investigated in aqueous
solution containing FeS, FeSz The proposed reduction mechanism for the adsorbed
nitrobenzene involves the electron donor-acceptor complex as a precursor to
electron transfer. The adsorbed Hexachloroethane undergo a series of electron
transfer, proton transfer and dehydration to achieve complete reduction. It can be
concluded that the reductive transformation reaction takes place at surface of
iron-bearing minerals and is dependent on surface area and pH. Nitrobenzene
reduction kinetics is affected by reductant type, surface area, pH, the surface site
density, and the surface charge. FeS/FeS;-mediated reductive dechlorination may

be an important transformation pathway in natural systems.
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hexachloroethane 1L Hjo]Ao] 22miS FYtL oF 1243 B¢ T34
A EEAZ ALE S} 50ml vialdl #3313 Z+7 02g, 0.3g, 04ge] W=
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1. FeS/FeS2¢°] 2] 3+ Hexachloroethane $¢utg A&
71320 X4 FeSell &3 HCAQ wHSolx F7F v AAHEZA PCA

(AEHA &< E2)9 37 PCEY TCEEZ #dd wg ukg A Eo] Y
ot 30417+ B A didl A HCAE A9 €3 AdHEAon, vy w
SAIZE 308ES ZAHstHA PCESH TCES MEZE #7180 AAENSES &
F AT 18A17e] WA S AHASHA 383pxMe] TCE AHEZo] A
AEAGTE dA] BAEE 418 F AT 283 TCEE A 8H§A|3E
0AIZHE AFSIAAM FASATY. ol HCAS #Igutgoz AAdw PCEE
Al FeSEHAA A& S-S a4 TCER FYHASS ¢ + U

2. &9A H3NE 9 £ 5 E(Kinetics)

BE Xt FEAY 4sH LS HCAS FgukgelA pHY 9
e ggdist grgEro] B H3¥E Fvh H 12 FeS-FeS:9d w=wWs)
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pH FeS Kobs FeSZ kobs
3.02 0.2¢g 0.1593 0.2¢ 0.0147
6.5 0.9256 0.00957
7.5 0.3530 0.00725
9.0 0.0277 0.00787
3.02 0.3g 0.1953 0.3g 0.01496
6.5 0.1615 0.0158
75 0.0333 0.01607
9.0 0.0303 0.00929
3.02 0.4g 0.2065 0.4g 0.0207
6.5 0.1685 0.0181
7.5 0.03568 0.0179
9.0 0.0345 0.0129

£ 2 FeS¢ FeSpoll e 24 Bdzta] ALY 434

parameters FeS FeS;
Ns 1.537sites/nm” 3.245sites/nm”
[SOH] 1.4045 % 10"mole/L 2.0477 X 10 mole/L
Asp 0.55m"/g 0.38m"/g
Ka™ 6.07x 10" 5x107
pKa™ 6.2188 7.301
Ka™ 1.663x10™ 3.178x10™"
pKa2™ 7.787 9.4979
pHzpc 7.00 8.40
ZaEH
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