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Abstract; Trichloroethylene is a typical organic contaminant that has widely existed in industry sites and groundwater. Biochar-supported zero-valent iron material has been
used to remove trichloroethylene in groundwater; however, it could affect the microbial communities in aquifer soil, leading to changes in the environmental behavior of
trichloroethylene. In this study, biochar was prepared under oxygen-limited conditions and modified hy NaOH and HNO, agents. Then, a modified biochar-supported zero-
valent iron composite (BC composites) was synthesized using ball milling technology. The effects of BC composites on the removal of trichloroethylene and the responses of the
microbial community were investigated under the condition of simulated aquifer soil. The results showed that the specific surface areas of BC composites were increased after the
modification with NaOH. The highest removal rate of trichloroethylene was observed in the BC_2 treatment, up to 90. 01%. Except in the BC_I treatment, the diversity and
abundance of soil microorganisms were increased, and the microbial community structure was changed after the addition of different BC composites, in which Bacillus
Thiobacillus, and Pseudomonas might have been the potential degrading bacteria of trichloroethylene. The abundance of Thiobacillus and Pseudomonas increased under the BC
_2 treatment, which was favorable to the removal of trichloroethylene. The stahilization of the microbial community structure was probably maintained by Nocardioideas
Thermincola, Lysobacter, Gemmatimonas, Microvirga, and Pseudomonas. According to the predictive analysis of microbial metabolic pathways, the abundance of xenobiotics
biodegradation and metabolism genes and the folding, sorting, and degradation of genes were the highest under the BC_2 treatment. Thus, the NaOH-modified BC composite
could prompt the removal of trichloroethylene in simulated aquifer soil, probably due to the increase in the abundance of soil-degrading bacteria and the expression of
degradation genes, demonstrating that the NaOH-modified BC composite could he used for the remediation of the organic-contaminated industry sites as a new composite
material.

Key words: modified biochar; zero-valent iron; trichloroethylene; microbial community; co-occurrence networks
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Fig. 1 X-ray diffractogram and the FTIR spectra of BC composites
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Table 1 BET parameters of zero-valent iron and BC composites

e, ERmH pLmR ALER FSALE
/m?eg! /m?-g! /m?eg! /nm
Fe 0.11 0. 08 0.14 6.16
BC_1Y 221. 60 226.20 185.74 2.07
BC_2 367.50 368. 94 52.52 2.12
BC_3 213.43 272. 47 67.53 2.07
BC_4 382.69 380. 27 51.08 2.03

1)BC_1 ¥ 52 3k [ 23 ]

2.2 i%ﬁﬁﬁ?m%ﬁﬁiﬁjﬁl%ﬁﬁfﬁ%
W L KoK R b =R M AT S A
IR NS EE e WA S %ﬁnlﬁlz
JIi7R. BC_2 H =58 LI L BR AR i, 90. 01%,
RFE®T CK_BC Ml BC_1 ZH (P <0.001 fl P <
0.01) , 435 i 27. 88% Fl 12.85%; BC_4 Fl BC_3
G, 5100 H 85.70% A 83. 58%, b 1% & J3 CK
_BC I BC_1 4(P <0.01 # P <0.05) 4575 th
CK_BC 41 23.57% #1 21.45%, BCL 1 41 8. 549% Al

6. 42%.. WA IR = 9 5 GO Bk S o

35 0 B = WL 1 B
ﬁgﬂ’]hmﬁﬁl&Titﬁ%* %Zﬁﬁﬂﬁ%ﬁ%,ﬂﬂ#
NaOH E&@EAﬂﬂﬁii%#%Zﬁﬁﬂ’J% %m?
HN(} Hf 5 Skisng % B ot R
2.9 i%ﬁﬁﬁﬁzm%ﬁi%mtt%ﬂiwfﬂ
FERERY T

s L HEREA T 165 DNA MR 4HHF,
Shannon , Shannoneven I Ace %5 3§ 500 A1 T 14 W)

BEVEFE bR (2 2) . AE AL P4 A9 Coverage +8 BUHE
0.999 2 ~0. 999 92 [i1] , Pt A IR - FEAE A I J3 TR
A B Shannon 8 EUE K A, 150 BH B V% 22 6 Mk v
AEJAbERZE Shannon 38 %0 K /NHE/F % BC_2 >BC_4
>BC3=CK_BC>BC_1,H BC 24 BE®T
CK_BC #H (P <0.05) ,UtH] BC_2 A iieis
ZFEME iR 5. Shannoneven 85U R AR B HETE 1Y
o) pr b BB B e . BC_2 4% Shannoneven
Fed e WEE T CK_BC 41(P <0.01), B BC
2 AT RS 250 B RS M B A Ace FREUH
MRS P R B R AR Ace 485K
o #1255 Hirh CK_BC 411 Ace #5405 , H
Y BC_4 F1 BC_1 41,BC_2 1 BC_3 ZH A%, 568
ARSI REAI T - e E R A B E

100
a
H :
b
—E
= R0 - g ]
@ ——
#
-] d
b
1 60
40

CK BC  BC | BC 2 BC 3 BC 4
RIF/NGFHRFRERBHE (P <0.05)
E2 AERXEBEA=[ZHHERE
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Table 2 Indexes of microbial diversity

FE & Shannon 5 %1 Shannoneven 5 %( Ace TR5L Coverage 1541
CK_BC 3.43 £0.23he 0.627 +0.038¢ 240.09 +18.90a 0.999 5
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