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The preliminary batch study for evaluating biobarrier
application on sequential degradation of TCE products
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A new approach for groundwater treatment combines a permeable Fe(0) barrier to breakdown higher
chiorinated soivents like PCE and TCE with a downgradient aerobic biological treatment system to
biotransform less chlorinated solvents, such as DCE and vinyl chloride (VC). The expected bacterial
performance downgradient of an Fe(0) barrier was evaluated through laboratory batch experiments
with a toluene-degrading mixed culture that cometabolically transforms cis-1,2-DCE and VC. The
amount of cis-1,2-DCE (initially at 2,000 ppb) and VC (initially at 2,000 ppb) transformed was
controlled by the initial toluene (20,000 ppb) concentration. VC was removed much more effectively
than Cis-1,2-DCE, and a higher toluene concentration in comparison to the co-substrate concentrations
was needed for complete co-substrate removal.

Overéll, the coupling of an Fe(0) barrier and subsequent biodegradation appears feasible for
remediation of complex mixtures of chlorinated solvents and petroleum hydrocarbons in groundwater.

key word : Fe(0) barrier, chlorinated solvents , toluene-degrading mixed culture

1.4 2

) -

T Eo] FellM e B At 249 FA AReA dFs sloh 2 FeAE oEH 2
‘ﬁ%"a < ARAlCA te 2 ARgE] & dad f7EAd FRed gt d4A #r]E8Ae

FRedEds 299 29x9 S EAsl= 7F X844l Pump-and-Treat, Air sparging, Bioventing
59 Jled A% FA, air strippingSoll % Ee]H e whye] o]&=e] $ri.(Strier 5,1980;
Patter 5, 1985)22iv} 7129 Az W EL L4 EA] I3 He3Ad ¥ A H2rige] of
Heg e 34 dlo] e 29EAE b Fald & 4 gle A8AQ AYr)e fie] A
¢ AAolct ol2{d {7144 FHF2dEAS A HE sl oo AR F AR
2] uh& A AEked

AAZ SFA FaldE AEG AEFA T AaHS FE5E o83l AYF d4HFEY dx
3 AL AN F, o] w4 A4S 3714 vAEe] HEYEES Ik d43lY AXd TAGle]
BE ANE dasishEe ¢ Fat shssttia AlgEe, F oA 3AFES ol 43 Y €4

- 454 -



A3t + 37|14 PIPES o] 4% dastTEe b EH)E o83 PCE, CT $3 Zo] A7t o3
9 frel LEERE APske el 2 Aotk

F oA, FRedEAT o] A Heid EAZ dFET de 7R A7k MTBES] A#E
Aotk 2T At 3t WL eAxge] F2A R4S e FFEH, MTBES FA°
Aola vzt = H2E Alzeloh

B A A" AdE Jbed 244 2R Ake 7Ast ARSSEch benzene(99.9+%
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Fig. 1. Degradation of 100ppm TCE by Fig. 2. Degradation of 2ppm DCE by
zero-valent iron toluene grown mixed culture
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Fig. 3. Degradation of 2ppm VC by toluene Fig. 4. Degradation of DCE with VC were
grown mixed culturere 2ppm respectively by toluene grown
mixed culture
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