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Removal of TCE using zero valent iron (ZVI) with other

contaminants
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An alternative to pump and treat groundwater remediation is the use of reactive
barriers. Zero valent iron (ZVI) is particularly useful as a reductant of chlorinated
hydrocarbons because of its low cost and lack of toxicity. ZV1 can drive the
dechlorination of chlorinated organic compounds and the reduction of chromium from the
Cr(VI) to the Cr(Il) state. The contaminants in subsurface environment usually exist as
the mixed compounds. Therefore, the objective of this research is to study the effect of
the other compounds on TCE removal by ZVI. The removal mechanism of TCE by
ZVI is separated the dechlorination and sorption. TCE removal by ZVI slightly
increased in presence of naphthalene as the non-reduced compound. TCE removal by
ZVI remarkable decreased in presence of carbon tetrachloride, nitrate, and chromate as
the reduced compounds. This research suggests that the effect of the coexisted
compounds on the removal chlorinated compounds by reactive barrier technology should
be considered for practical application.

key word : Zero-valent iron, chlorinated hydrocarbons, dechlorination, chromium

[. A&
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Fe’ + X-Cl + H — Fe* + X-H + Cl (1)
4Fe(0) + NO3 + 10H' — 4Fe® + NH; +3H:0 2)
CrOf + Fe® + 8H' — Fe¥ +Cr’ + 4H.0 (3)

(1-x)Fe’ +(x)Cr* + 2H0 — Feq oCrxOOH + 3H' (4)
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30 mL glass vialel 1g®| Fisher 07} #( 40, 100 mesh)& ¥ ¥ ¢F 8oz
7HE A ¢F8Ae 27| pHE 72 #E 20 mMe MOPSE ARS8 AH. #7129 %
de vgh&2 stock solutiond TES rvlelaz HUAR 2?33]'93‘:} oo E AEL
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TCE9] %% GC-FID (Agilent 6850)=2 #413t%l o, HP-5 A& AHE3tR 2™ oven
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HPLCE o] &3%29 365 nm 33, 0.6 M/EY F&EO2 0|54 E ofHEYVEH & =
20 : 80 o2 3Gk

m 4% 21 ¢ 13
3.1. ZVIdl o8 4= g E4do] TCE AAC v Fo #Ag AT

A47 2 TCES HHE §7] 8829 dZAo] EFHol 92w ZVI
of es) TCES} vzl AAd #a 9L 40 (Fig. 1. ZVIel o/ & TCE A7



%l o] sorption? dechlorination® 2 7] $J3] wEgo] dojd Fo HE Hiog F&
3l GC2 Z4&E A7 TCES AAE F 137 %+ sorptiond] 28] AAE ZHolxm 1vm
Al 81.3 %7} dechlorinationol] 28] AAH AYLE & F AU 571 924 FAEQ
TCE¢ W3z {78 FEd dZzgdo] d4 e A¢e dddAe Axne & 348
BoFy g, TCED 8 o ZVId] 2% AAERT 4 % A=7F 718929, sorption
g H&2 4% #FA2 A HlsdtA| T dechlorination® Bl& & 221 %y #AEAT) o)
B3 23z HHE o FaAAY FHAAY site B A sorption 7] FHolA e WEleE A
o AU, 07} Heo] 4stoll o AAaA UL EEHY e e LHEHY &)
7F 9%E PlAE 2E 4 F UAS

Fig. 2= ZVIdl 93 vzgalle] Ae #g Ades RAF3 Ao 07 Hel v
Zedo] 32 %7 AAEE & F dTH, YEZZAL o] dojuA] gonz o
sorption®] &3t A3lojr}t, ZVIe] <} ¥ gile] AALEL Yxgy QS w 2o TCE

B

o} CT7F Ztzr &4 d& o #HAastes A F e, olAL F&AH ZVIel Ul &
ZA) 7] site Ao 93 AFHYL &

0s
3 remva C73 NAP oy
dechiorination - NAPFICE
n EEER sorption | 04 ﬁ
% 02}
o1}
0 a0
TCE anly TCENAP 40 mesh 100 mesh
Figure 1. Removal of TCE with Figure 3. Sorption of naphthalene
naphthalene by ZVI (100 mesh). with TCE by ZVL
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