TR A SR IR Nov. 20, 2019, 46(11): 28572864
Microbiology China DOI: 10.13344/j.microbiol.china.190400

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

PARFNMRBEREREDESHIERLEE

DR LA Ihm 140 EERY
1 rhEPFEEREA SN PO JEs 100085

2 hERAERE RS bt 100049

3 VL RAFER A TR 1L 8V 202013

B B (X)) AFXENeY 2 AT oAt aTHEEASHERFAREFAML
%%ﬁ,ﬁA%@%%iéﬁﬁﬁ&Féﬁ%,%&%ﬁ%ﬁﬁ%%é%%%ﬁ&&%ﬁ%%

BR8] B REMNKERELIA DS, R LA AL T 2 22K 52O A= 5 MR AL
532 [ 23R BENSABERBERELI R R ARG, BTN &R NIKE P LI RRE
o8] A 6 R, VA BRILI fa B 6 A KOR SLTARE, AT ROMLAR B 4 AR AR B ST AR 69 PR ALIE,
[4R]) hARRNHKABEBREICH 69 R AR ZARST T F A 698 —1K 2 R I ZAF 69 A0%, 36 h
W IR F TR 55.4%, R ERRFEH—BRELH N F, REFTEHA 0.020 48 h™'. HR3E GC-MS Ff
MG A AR, TR R R LA A AR BN T REF TREZARAAGE, XELA
FAE LT ARIR LAY, BEREHE—F A x‘;ﬁbﬂ&aﬁiié%/'\%- BB, fBREAE XAk
RN B AL, A BT ARBMEKGOREN, BRETREEN. (48] AREZNNA
KB %ﬁAﬁﬁm%&r%%ﬂﬁaiﬂﬁ&%%%%m% HEH G ARREFA T L4
&,\}ZZP'%{, &%ﬁﬁ"ﬁ‘%

Integrated zero-valent iron nanoparticles and Pseudomonas sp.
strains system enhance degradation of pentachlorobenzene
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important industrial compounds. High toxicity and environmental persistence of CBs bring serious threats
to human health and the environment. Developing new methods for efficiently degrading CBs has become
hot topics in this field. [Objective] The objective of this study was to construct a novel synthetic system,
containing nanoscale zero-valent iron (NZVI) and Pseudomonas sp. JS100 (JS100), to explore its
degradation efficiency of pentachlorobenzene (PeCB) and the potential degradation mechanism under
aerobic conditions. [Methods] The NZVI and JS100 reaction system was constructed to degrade PeCB.
The concentrations of PeCB and its intermediates in the reaction system were determined periodically by
GC-MS. Moreover, the morphology and growth of JS100 were observed. [Results] The NZVI-JS100
reaction system could degrade about 55.4% of PeCB at 36 h. Compared with the single system of NZVI or
JS100, it showed better degradation efficiency The reaction process accorded with pseudo-first-order
reaction kinetics, and the rate constant was 0.020 48 h™'. Based on the results from GC-MS of the reaction
intermediates, the mechanism of PeCB degradation could be rationally hypothesized. At aerobic
conditions, hydroxyl radicals were generated from NZVI, and then attacked PeCB, leading to the
production of lower chlorinated benzenes. While JS100 used them as nutrient for growth successively. At
the same time, it provided multiple attachment sites and reduced the aggregation of NZVI, and thus,
improving the efficiency of the NZVI-JS100 system. [Conclusion] The NZVI-JS100 system synthesized
in this study exhibited a high degradation efficiency for PeCB. Moreover, NZVI-JS100 system provided an
important reference for the remediation of organic pollutants such as higher chlorinated benzenes in
complex environments.

Keywords: Nanoscale zero-valent iron, Pseudomonas sp. JS100, Aerobic dichlorination, Pentachlorobenzene
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4 NZVI-JS100 i3 R A
Figure 4 Scanning electron micrograph for NZVI-JS100
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Note: A: The obtained bacteria morphology at 2 h at 35 100%; B: The obtained bacteria morphology at 36 h at 45 000x.
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