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The reductive dechlorination of chlorinated organic compounds by soil minerals in
soil and groundwater were carried out in this study. FeS, green rust, and magnetite were
chosen as the representative soil minerals which were capable of degrading chlorinated
compound in soil system. FeS was the most effective reductant in degradation of carbon
tetrachloride. The reductive degradation of CT and 1,1,1-TCA by FeS was much faster
than that of 1,2-DCB and 2,4-DCP. The reactivity of FeS was effectively improved by the
addition of trace metals. The addition of Co to FeS suspension enhanced the reaction rate of
1,2-DCB by a factor of 46 compared to that by FeS without Co.
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293, 20013 JAE EYGEREARGNME, F5EY Ax € AZAAMe] SHEFLIERT
AldE xgEHJew, hEHA  f7]8€wiel PCE  (perchloroethylene) ¥  TCE
(trichloroethylene)& EFQE FAAIEE F7t A1A, E4U PCE ¢ TCE ¥:=& SA &
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Al ‘?—-_}73_5]% QaA 717 SARES RIS ATFE FHsY. FhTol F EYGBFEERE
FeS, green rust, magnetiteg A3t o, ol VgL o] &3l EYLEAF HEH
HaA 3¥EY  carbon tetrachloride (CT), 1,1,1-trichloroethane (1 1, 1—TCA)
1,2-dichlorobenzene (1,2-DCB), 2,4-dichlorophenol (2,4-DCP)¢] &3] EAS
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E¢Y FAIAL ZAE] 98iM 2E AT sampleE2] FH]:  anaerobic
chamberol] A o]Fo]Ht} (Coy Lab. Product Inc.). BEE redox Hgo] wza Atsz
solution &2 anaerobic chamber WollX DDIW (Deaerated deionized water)& o] &3t A=
A3, 23 G} Aol A8 FHFFEEL 25 ACS TR} 2 oA THE ol

2 AT AMEF @dTFo] & EYFE(FeS, green rust, magnetite)e A& o)A
Azste] AMREIAT. EYFES AZT F, £9 o] ERstE YA o]lL5L AAs st
o EYZELS AAHSUYG ZE 2¥olME pH ¥ A% 2357 Ystd biological
buffer& AH&3t3Th olE buffer& B vlxg A2 A o)A DDIW thile] EFgEo} H7}
Ao, dutxoz foleo] pHE 852 ZAHULW, pH effects Lolr7y] 913 ARA=
biological buffer& A}-8&3t4 pH 7.5, 8.5 9.5, 10.58 Z A=Y}

EGFEA 9 d2A4 3¢E (CT, 1,1,1-TCA, 1,2-DCB, 2,4-DCP)¢] REajutedw
S438st7) st 8 wgIE olgdte gggo)l A¥L AASATY. 24(+0.1) mL 7
vial& 3 &4 ¥-g712 Al435Ah 23.9 mL9Y suspension AE1S FEE 24 mL w27

g 5, HG Fo] daA JFE stock solutions H7MEAL). oW, 7] FaA B9
Ex 1 mMojglen, w3rUlg FE9 FEE oS ZUth FeS (30.7 g/l FeS),
Magnetite (11.5 g/L Fe3Os), GR (9.38 g/L Fe'sFe"1(OH).CD). Z SFEL w37)d) H7} A
2 F, g2 Aw2 A 3 layer (rubber septum (Kimble), PTFE film (3 3}o]E]3), lead
foil GMN=E 0] F0]Z capoZ F4stA L¥o] HU. Fu)E ¥27)E= anaerobic chamber B}
22 FAJ F, tumbler $o] F&std 7 rpmeE WS J)7t B9 Egto] HYoh BE EY
= sample &< duplicate® FH] S 01, aqueous oA 9 target organic compound?d %
€ 77+9 sampling timeol A &A o] 4381t}

AABLAY IS P77 98 ATFNAE trace metalo] ESFE] ul-L Ao
lAE 9%e AT B AFoA A18@ trace metal2E FeCly, CuCly, NiCly, CoClLE
A3 sk A8 28, 2t trace metal FeSol z12t #7b AlA, #4® gda HSEEE 2
Ab 8H3ith. 2 trace metal® DDIWE AF83to] 500 mM$] stock solution® 2 ZH] ® & AR
o] ¢8d EFFE I F9 stock solution® HE7Fstd, 1 mMe trace metald 83
E4%E suspension2 AZ ).

A7 A18d f7] @47 SFEL gas chromatography (23 717), Acem
6000M GC)E o]&3te #4351,
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WHEEENTE 97 A8, MATLAB® (MathWorks Inc.)& ©]-&3t9 non-linear regression
& AABR e, I3 AFdE Fig. 1o ddoz el A 714 49 EF 13 9w o)
98] 48237 F 2EHAY. AW, CTES A8 ESFE %o] th2r) wFo, oS
BAHF7) 5t FH FAYA HGEE AFE EGFEY doz YkolA A A
FeSel 9J& CT &3]7} GRel g &#sinc} oF 6d] W3t o], magnetiteo] 93 Earri= 28
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Figure 1. Reductive dechlorination of carbon tetrachloride by FeS, green rust, and
magnetite

Fig. 2 7} @9%0] & FeSE o| &89 CT, 1,1,1-TCA, 1,2-DCB, 2,4-DCP&
Fellgt 49208 HAET AYE APEA CTY 1,1,1-TCAY Ei&Es Auyez wa
£ %89 1,2-DCB9} 2,4-DCP9 Ead&snt e Aoz xA JUh CTE 2.4 A7 o
o 95%7}F 1,1,1-TCA= 1.9 ¢ <ol 90%7F AA He Aoz ZAF Ut 6wk, 1,2-DCB¢}
2,4-DCPE o 509 $¢ 15%4E% 23 ¥ 2oz ASHY -
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Figure 2. Reductive dechlorination of CT, 1,1,1-TCA, 1,2-DCB, and 2,4-DCP by FeS

3.2. Vujge vr3A L FAFA7I7] A% A Y AL aF :
dEAH 222 1,2-DCB¢ 2,4-DCPE E &Aooz EaA7]7] 98l FeSe uHeA L
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k:——%ln (C/Cy)

A7lNA, ki 1z WHedE (day ), t& BFAIZL (day), Cx A% 2% F &
(mM), Co2 2989 Z715E (mM)E Yehith

FeSE o]&3l9d DCPE AAsE whgolxe Co, Cu, Ni, Fe 2% &AHZHQ trace
metal2 ZAFE QAT Co, Cu, Ni, Fe7} A7} @ A49 ¥v+§ 4T 242 0.14 , 0.089, 0.056,
0.065 (day )2, trace metalo] HA7}FA &L w3 wr}h 464, 3048, 194), 22¥) 2 Ro2 =2
A =tk DCBe] E&lolA = Co, Ni, FeZ7l 339 trace metal2 ZA} HAt} Co:x CoE ¥
A Re ALY 694 WE NSETE BAFYon, Nit 6.24, 233 Fe:x 64 WE Ao
2 ZAEY

Trace metal effect on DCP degradation by FeS Trace metal effect on DCB degradation by FeS
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Figure 3. Effect of trace metals on improving the reactivity of FeS in degradation of 1,2-DCB and 2,4-DCP
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