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A numerical model that describes the reductive dechlorination of tetrachloroethene(PCE)
to ethene via cis-dichloroethene(cDCE) was developed. The model included two separated
dehalogenator groups : one for PCE transformation to ¢cDCE via TCE and the other for cDCE
dehalogenation to ethene via VC, competitive inhibition between different chloroethene electron
acceptors, and competition for Hz between dechlorination and methanogens. Model simulations
suggest first, that PCE dechlorinators are better competitive with methanogens than c¢DCE
dechlorinators. Second, not only the initial relative population size of dehalogenators and
Hs-utilizing methanogens but also electron donor delivery strategies used greatly affects the
degree of dehalogenation. As a result, all of factors in the above must be considered in order
to achieve economical and successful bioremediation of contaminated soil and groundwater

with chlorinated solvents.
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Table 1. Kinetic coefficients for dehalogenators used for the simulations

(max Y Ks
cultures (mol Hy/g cell- day) t (g cell/mol H for energy) ref. (uM) ref.
PCE 0.245 4) 6.12 5 02 6)
TCE 0.245 4) 6.12 5 005
c¢DCE 0.034 4) 6.12 5 33 6)
vC 0.034 4) 6.12 5) 26 6
methanogens 480" 4) 0.00143 4) 05 4
ethanol utilizers 2625 4) 0.00198 4) 17 4)
butyrate utilizers 58.8" 4) 0.0028 4) 343 4
glucose utilizers 225" 5) 0.0176 5) 110 5)
* Omaxs CEEZE et End 3ol V2B FaAA HEE Bad g BTVEoln B d7e 42
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Fig. 1 Comparisons between simulated and experimental results for reductive dehalogenation
of a) PCE and b) cDCE
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a) PCE dehalogenation b) cDCE dehalogenation
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Fig. 2 Sumulated dehalogenation from glucose with various ratios of dehalogenation
biomass to Hz-utilizing methanogen biomass : a) PCE and b) ¢cDCE
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Fig. 3. Simulated dehalogenation and methane production with increase in initial glucose
dosage : a) PCE and b) ¢cDCE
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Fig. 4 Simulated dehalogenation with periodic Fig. 5 Simulation dehalogenation with 10 periodic
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