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Cr(VD#L R %, % pH 2.0 B, ApaEsks 3t Cr(VDALERER S, JLFAE 100%, &F M
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Characteristics of Cr(VI) reduction by dissimilatory Fe(III)-reducing
bacterium LQ25
KANG Bolun YUAN Yuan WANG Shan LIU Hongyan’

College of Marine and Environmental Sciences, Tianjin University of Science & Technology, Tianjin 300457, China

Abstract: [Background] Reducing Cr(VI) to Cr(IIl) by dissimilatory Fe(IlI)-reducing bacteria is an
important way for remediation of chromium pollution. [Objective] This work examined the characteristics
of Cr(VI) reduction by biogenic magnetite particles using dissimilatory Fe(IIl)-reducing bacterium
Clostridium butyricum 1LQ25. [Methods] Strain LQ25 was grown under Fe(Ill)-reducing conditions and
was used to produce biogenic magnetite particles using glucose as electron donors and insoluble iron
hydroxide as the electron acceptor. The efficiencies of Cr(VI) reduction under Fe(Ill)-reducing conditions
were examined with different Cr(VI) concentrations (5, 10, 15, 25 and 30 mg/L) added to the medium
respectively. [Results] In the presence of iron hydroxide, strain LQ25 could grow within the set Cr(VI)
concentration range with Cr(VI) reduction efficiency of 63.45%=+5.13% at Cr(VI) concentration of
15 mg/L. When adding biogenic magnetite particles, Cr(VI) reduction efficiency of 87.73%+9.12% was
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obtained, increased by 38% compared with the control. Cr(VI) reduction by biogenic magnetite particles
was decreased obviously with increasing pH solutions from 2.0 to 8.0. At pH 2.0, the reduction rate of
Cr(VI) by biogenic magnetite particles was the highest, almost 100%. There were many pores on the
surface of biogenic magnetite particles under scanning electron microscope. Biogenic magnetite particles
showed XRD peaks include Fe(Il) existed in the form of Fe(OH),. [Conclusion] These results indicated
that dissimilatory Fe(Ill)-reducing bacteria and the biogenic magnetite particles could reduce Cr(VI),
which will provide the evidence for the application of dissimilatory Fe(Ill)-reducing bacteria into the

reduction of Cr(VI).

Keywords: Fe(Ill)-reducing bacteria, Clostridium butyricum 1.Q25, biogenic magnetite, Fe(III) reduction,

Cr(VI) reduction
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Figure 1 The effects of Cr(VI) concentration on cell
growth and Cr(VI) reduction by strain LQ25
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Figure 2 Cell growth and Cr(VI) reduction by strain
LQ25 under Fe(IIl)-reducing conditions
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B3 B TFEREURER
Figure 3  Surface morphology under the electronic
microscope
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Note: A for ferric hydroxide; B for biogenic magnetite
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Figure 4 XRD pattern of biogenic magnetite particles
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Figure 5 The effects of Cr(VI) concentration on Cr(VI)
reduction by biogenic magnetite particles

HIRCE TG B8 22 5:(P>0.05), Cr(VD)IR R ERLE 60%
LA YIRS R Cr(VIBERS I ES B4 & Cr(VI)
XS BRRE I EEE SO . Cr(VD)IREEAE 15-30 mg/L I,
ARG I SR Cr(VI) R i 2 5 T i vk Ak
) Cr(VD) IR (P<0.01),
2.3.3 pH MEMEEA IER Cr(VDHI ST
pHAEXF Cr(VDIR SR 500 WL 6.0 Rl Cr(VI)
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Figure 6 The effects of pH on Cr(VI) reduction by
biogenic magnetite particles

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3502 TEY I8

Microbiol. China

IR 72.61%+3.52%; pH Jy 8.0 I, Cr(VI)idf 5
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KA 73.98%P ABFSE X TFRIbE £Q25, 15 mg/L
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Cr(VDPL, FI S BOA A R SR Cr(VDIIBIFSE
2RO B EERY . BT, A SRR 5l
WEE Cr(VDEARAISE B R E A, X E
FUEHTES Cr(VDIRK N FHSEEH, A e
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AR R Cr(VIE R AEE G, HikS
A pH M4 T AR X Cr(VDRBRACE
fEfE2ES . WifE pH (TSR OH £, 7
ZEA AL OH 25 Cr(VI & AEse 408, [l
pH {ETFE, BT, YRk Fim &4 2
Ak, T AR R S EAT T Cr(VD EATHER RO

AR, T S AR IA 5 A T 1) A WG R e T
FELEABLY, TR IE Fe(D)F4AAL . SATIARIA Fe(ID)
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FEEBR Cr(V), EWIREERA IR Cr(VDIECRA .
FIE(P<0.01), XF 15 mg/L ¥EJE Cr(VI)Iik 53
AT R 87.73%+9.12%, fEXTHRZHAY 3.08 £i5. 4
VIR LR Cr(VDRCEME R pH EREL, 8
JFRREZ 3R . RFTF 20 mg/L WE Cr(VI), 4 pH
R 7.0 B, ARG R CrOVIIR 53 63.54%+2.34% ;
pH 7 2.0 B, AWIHERE YT Cr(VD) IR R R 5 5
IKE] 100%. A AR IR S5 RN A Wi k- ER et
ARGERIE Cr(VY), ThiAE YRR N P F A BRI &
Cr(VD)E/K A BB a0, S8R5
PR JE Cr(VI R UE B 15 Y B iR 1E
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