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Abstract: A trichlowethylene (T CE) dechlorinating enrichment ( Dehalococcoides spp.) , which was isolated from soil of chlorinated ethene

contaminated site, was used to investizate whether nane-scale zero valent ron (NZVI) could serve as electron donor for this consoitium via
cathodic H, production during anaewbic corrosion. The results show that in the presence of methanol serving as electron donor, dechlorinating
culture of 25 fold dilution [ (2 00 44) x 10°cel} ml.] degraded 20 mg L TCE completely in 96 h, which was accompanied by the production
of 2. 706 Bmol ethene in 190 h. Methanot free control caused partial degradation of TCE to primarily cissDCE in 96 h, wih only 0. 159 Hmol
ethene produced in 190 h. This indicates bacteria cannat reduce TCE to ethene wihou eleciron donor. But when 4 g'I. NZVI was added as
sdle electron donor, this dechlorinating culture degraded 20 mg L. TCE into ethene and vinyl chloride (VC) in 131 h at a speed higher than that
by NZVI alone. Compared to 2. 706 Hmol ethene produced by Dehalococcoides spp. with methanol added as the electron donor, there was only
1. 187 Hmol ethene produced by bacteria with NZVI serving as the electon donor, which means NZVI has a potential toxicity on
Dehalococcoides spp. . At the meartime, 0. 109 Hmol acetylene was produced in 190 h, which was relatively lower than 0. 161 Hmol produced
by NZVI alone, indicating bacteria competed with NZVI under election deficient condition. In conclusion, NZVI could serve as electron donor
and support dechlorination activity for Dehdococcoides spp. which could enhance the application of NZVI and usage of dechlorinating culture as
a polishing strategy in future ground water remediation.
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. 80 d
. , 10
, TCE mL 1L :
, Elliott " (40 g/L KCI, 40 g/L MgClLe* 6H20, 40 g/L NH:Cl,
14 g . KH2PO4, 2.5 ¢/1. CaCl* 2H20) ;
; : I (50 mg/L ZnCk, 50 mg/L MnCl2* 4H:0, 50 mg/L
B TCE H:BOs, 250 mg/L CoClz*6H20, 50 mg/L NiCL* 6H:0,
. 50 mg/L. NayMoO, * 2H,0) ; 1T (1000
’ — mg/ L (NaPO3) 5, 250 mg/L KI, 50 mg/L NH,VO3)'"™.
[13, 14] . 30
. , ’ min , (7~
TCE ‘ ’ 10 ¢/ L) , 300 mg' L NaS
TCE ’ ’ “OH:0 40 mg/L. FeClz* 4H:0 L8
’ L4 DNA
DNA MoBio (MoBio
1 )
1.1 , 3
(9% . Sigma) . (9%, DNA ( A260/ A280)
Sigma) , (HPLC , Fisher Scientific), Hepes (Amessham ) ) DNA
(Fisher Scientific) . ( - 20 C(Kelvinator ) :

(984 x 10°°), (1030 % 10°°) Alltech 7500 PCR(AB ) TCE
Associates ’ . Toda Dehalococcoides spp. . PCR
Kogyo (40~ 60 tm, B mg). 1 x Tagman PCR Master Mix " (AB
1.2 ); 0.5 Hmol/L , 0.25

TCE HP5890 UmoJ L, 4 HL DNA, DNA
: (VICI ) 100 HL 25 HL. ¢ D
s - 6ft. X 1/8 , 60 DNA .PCR :507C
80 Carbopack B/ 1% SP-1000. 2 min, 95°C 10 min, 95°C 40, 60°C
(FID) 300 C. I min.

. 50C  2min, 40 C/min ! Delulococcoides pp- o
200, 200C Py Table1 Gene sequence of primer and probe for Dehalococcoides spp.
14 ml/min. ,

5~ CTGGAGCT AATCCCCAAAGCE3
- TCE, cis DCE 5~ CAACTTCATGCAGGCGGG-3
250 mL 5~ FAM-T CCT CAGIT CGGATT GCAGGCTGAA-3
1.3
Dehalococcoides spp . , 10
, , PCR 165 tDNA
TCE , Ct Dehalococcoides spp .
[1617] [23]
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