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Dechlorination of PCE Using Zero-Valent Iron and Surfactants
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ABSTRACT

In-situ treatment technologies have been proposed to transform or remove
pollutants from contaminated groundwater. Zero-valent iron(Fe®), metallic iron, is
being evaluated as a permeable reactive material to retard the transport of wide
array of highly mobile contaminants in groundwater. In this research,
tetrachloroethylene(PCE) dechlorination by powdered zero-valent iron in buffered
aqueous solution was studied with and without the presence of surfactants. The
rate of dechlorination of PCE by zero-valent iron with surfactant was much
higher than without surfactant. The presence of surfactant increased the apparent
rate of dechlorination because the surfactants influenced the dissolution of PCE

into the aqueous phase.

Key words : Zero-valent iron, dechlorination, surfactant, dissoluion

I.A4E
FHay T4 5o AANG £F 2 AFE A% 432 So2FH %%:;]TL__ e
2dd o9& ELIH xi4es o9yt E3), Qz7ldA siae] & Ao LEHA

AdE F7) d42A 3FE(d, PCESH TCE)o] ¥&HW A 359 %‘ﬁ-ﬂ*& odg of
718HA gk A e BAHePe] o LPFEIE FE o)Fa QS o S AA
e 7124 Fe'g &3 vEF 7ieol =442 4 ov, PCEY A% TCE=
294351 HE2 02 vinyl chloride(VC)$ ethyleneo. 2 ®t}. Fe®g o] &% 33
Y A 7ee AALTY HEAHNAN 53] FEE w3 3o old i &ud dF
7} JAYE 3 Uk o) Wy sldozE Frol Az wE o] &TF oy, FAo o

-119-



a 53] 7] G2 sF¥Ees wEA B Y g due A4S E F Utk
Feol &% 518t wl7b &g Bol o Ho Asiwtgst g@disg wgog o

<3 o] UNE 4 Ut
Oxidation of Iron : Fe® — Fe®' + 2¢”
2H:O + 2¢° — Hy + 20H
Dechlorination : Fe® — Fe* + 2e
RCl + H + 22" — RH + Cl'
EY¢a Astrrt LdE B9 5Y THoEAM AUGAE ol &t EY AFH
H (Soil Washing Treatment)® E o] AldSAAE FUdstd A3 9L HA
3t AR ERE FdHe 771 o9 EAE AobFe 2483 (immobilization) &
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B Aol E Junsei AbolA 43 100 mesh Fe®S IN HCIZ AHAHE 3o
Abgston Hel EdAE #sty] Aste BET % (Micrometrics, ASAP 2000)
o2 EAs kvt AWEYAE dole, Fole, 2 vl AIAE AL
A Fol 24 AWBAAZE cetylpyridium chloride (CPC)9F &o) &4 AHEA
A2 sodium dodecylbenzene sulfonate (SDDBS)2A E.5 Aldrich Al F4)3}
Rew, wol2y ARGYARE AM FYE Triton X-100& A& F71 o
27 3EEZE Fisher AtollA F943% tetrachloroethylene (PCE, &% 99%)E Al&
sttt gE LA o2 3-(N-morpholino)propanesulfonic acid (MOPS)E A&-319
o}

2. F°3% ABEAAE o] 8¢ PCEY gd4st 4

40 mL glass vialo] 1g9 & Y& % 20 mLe ¢4E84E H7gd =89
2 %7| pHE 72 %% 20mM¢ MOPSE AM&35dth. 47—?9] ARG AE CMC
olgtet o] e o FER AL F PCE 2UE FUTF F 20E5TA 250 rpmo =
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IHEAAG, AIZHEE A FH3 AlEE 0.1 inorganic membrane filter (WhatmannA})
2 473t & UVrzt ZzhdE HPLC (515-HPLC pump, WatersAh) 2 220 nmoll A 24
stk AleE AYHE 4 -bondapak C18 reverse phase #H #(3.9%300 mm) ol om,
o] 54E FHEUCIEL(CHCN) © 2(H0) = 11 2 dAer F52 18 /o2

158 ¢ 85U §2 FF 4L TOC (TOC-500 analyzer)& ©|&3te] £4
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1. Fe*oll Ad&4A9] &2 49

A7AA F7e] AGBEAE CMC/IEL2 o|ats} o4 $E& 3o 07t &
FHAEE stk 0719 Hol FE& A e 2719 HE AdstHuR o]
, Tol g vlol2d AWEAAA FRH wel o2 S-S BATh Fig 18 ]
&4 ARZAYAQ Triton X-1009 52 F3F JFHL BAF &
F &4 Langmuir FHE RAF2 Y& & 7 Jdoh & 4
1009] FEE 150 mg/L olatz2A o FoAE Hol Ud FHF ALHE &
ATh.
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Fig. 1. Sorption isotherm of Triton X-100 on Fe

2. Fe'st AR EAAE o] &% PCEY gd4s 49
Fig. 25 control#} Fe’?t & i, Fe’3 AHEAHA7L 2ol A4 wo PCEQ
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PCE7} £8l5E £%7F 7bg W& 2102 Hol PCEZ} 845202 AH &35: A
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Fig. 2. Dechlorination of PCE using Fe’ with and without Triton X-100.
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