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Abstract : Anaerobic reductive dehalogenation of perchloroethene (PCE) was studied with
lactate as the electron donor in a continuously stirred tank reactor (CSTR) inoculated with a
mixed culture previously shown to dehalogenate vinyl chloride (VC). cis-1,2- dichloroethene
(cDCE) was the dominant intermediate at relatively long cell retention times (>56 days) and
the electron acceptor to electron donor molar ratio (PCElactate) of 1:2. ¢cDCE was
transformed to VC completely at the PCE to lactate molar ratio of 1:4, and the final products
of PCE dehalogenation were VC (80%3) and ethene (20%). VC dehalogenation was inhibited by
c¢DCE dehalogenation. Propionate produced from the fermentation of lactate might be used as
electron donor for the dehalogenation. Batch experiments were performed to evaluate the
effects of increased hydrogen, VC, and trichloroethene (TCE) on VC dehalogenation which is
the rate-limiting step in PCE dehalogenation. The addition of TCE increased the VC
dehalogenaiton rate more than an increase in the Hj concentration, which suggests that the
introduction of TCE induces the production of an enzyme that can comtabolize VC.

Keywords - perchloroethene (PCE), vinyl chloride (VC), continuously strirred tank reactor
(CSTR), cis-1,2-dichloroethene (cDCE), trichloroethene (TCE), cometabolism,
lactate, hydrogen
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Fig. 1. Continuously  stirred tank reactor
operation.
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Table 1. Electron Donors and Acceptors in the Batch Experiments
Electron donor Electron acceptor Remarks
27 pmol
53 pmol
Case | H: 223 umol \Y@
107 pmol
166 umol
PCE 20 pmol
Case 1I H: 223 umol
TCE 20 pmol
lactate 561 umol
Case II PCE 20 pmol
H 223 pmol

off A A g wiep o

Case 1A= VC 558 O]{ Aol ¥
&7 VC €@gastd g Ks? 612 uMI6] A
F2 a8ty MAFLAR] VCEREF VC '
Hast o wx= JFE éﬁi;iotq El
AEoAZE 5 mLel S22 umol of Hy x
2 pe eq/l umol of Hy = 446 pe eq.), VC &
T 236-1,438 uMe] H A

Case oA = VCET ¥ g4i3te TCEE
H7tsted TCE €944 2d=E:= 271
VC g9dasted uxe 43%s Hristd o,
AATAA Y FEAR ZH F2446 pe eq)
9} PCE (20 umol of PCE x 4 umol of Hy/1
umol of PCE x 2 pe” eq./1 pumol of Hy = 160
e eq) ¥ TCE (20 pmol of TCE x 3 pmol
of Hy1 umol of TCE x 2 pe eq./l ymol of
Hy = 120 pe” eq)7} AFRHAT 748 4
FEZF VO €943 £54 vXe 4Fe 4
HE 7] 9% Case MM ArgddA2 g
2FH (561 pmol of lactate x 14 pe eq./umol of
lactate = 6,732 pe eq. ¥ FAa(446 pe eq.),
83 HAxRFLEA2E PCE (160 we” eq)7t
AL S
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Fig. 2. CSTR operation results: (a) chlorinated
ethenes; (b) organic acids.
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Fig. 3. Variations of VC dehalogenation rate
at the different initial VC
concentrations.

Fig. 3(a)ole VCH7F #%F9 odgy &=
wgtel] tishA YEPN AT
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] VCrRelry ey £x& vug
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37t o 22 &2 JedezZA PCE B¢
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SR {L G5

s dolsts aavt A4EUSE *
2% 4

3.3. TCEY €437t VC EdAS0| O]
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i
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Fig. 4. Effects of TCE dehalogenation on the
VC dehalogenation.
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€ sl PAt 2IAALE & 4 Ak ol
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Fig. 5. Effects of H: addition on the VC
dehalogenaiton: a) Chlorinated ethenes;
b) Organic acids.
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