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Bioreduction of Cr( VI ) by Bacillus sp. T124

JIANG Yi', TANG Ding', ZHOU Yucheng', DING Congcong', ZHAO Xingqing'", CHAI Yuhong"*

(1.School of Environmental and Safety Engineering of Changzhou University, Changzhou 213164, China; 2. Huaide College of Changzhou
University, Jingjiang 214500, China)

Abstract: To better understand the mechanism of reducing Cr( VI ), A Cr tolerant strain Bacillus sp. T124 from a heavy metal polluted soil
around a mining area was screened; the efficiency of removing Cr( VI ), and the reducing products of the strain were studied. Results showed
that Bacillus sp. T124 could effectively remove Cr( VI ), and the reduction rate was 43.2% in LB medium with an initial concentration of 100
mg-L" of Cr( VI) for 48 h. In addition, among the bacterial electron donor for Cr( VI) reduction, fructose was the most effective of the six
carbon sources (glucose, fructose, sucrose, lactose, sodium acetate, and mannitol) Cr( VI), and the addition of HCO3 had the most obvious
inhibitory effect on the biological reduction of Cr( VI ). Scanning electron microscope (SEM) results showed no significant changes in the
morphology of the cells treated with Cr( VI ). Diffraction of X—rays(XRD) and Raman spectra revealed that the reduction product of Cr( VI)
was Cr;0;. Fourier transform infrared spectrometer (FT-IR) results showed that alkyl and carboxyl groups and polysaccharides were
involved in the reduction process, and X-ray photoelectron spectroscopy (XPS) analysis suggested that the way to remove Cr( VI ) was
bioreduction rather than biosorption. These results showed that bioreduction was the main process that Bacillus sp. T124 use in removing
Cr(VI), and carbon source and coexisting ions were the key factors involved in the process of Cr( VI) removal by Bacillus sp. T124.
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A IAR A BENE TR AL Wy a] A BE 3 R O H
oy AT PR AN 1 1 SR AL B A
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HIFF T , i 44 M Bacillus sp. T124, W HbE T 3258 2
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F'T 26.9%; 7€ 12~48 h P LBRFANFAET: m , (H 2 H0R
BEARE , B 5 T AR 3 B0 40 A A e o N e AR A1 T
B Cr( VD) if s BN IR B 2 — . AR R
BH R R IR A A 1 L T R A AR A R, E Y
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Figure 1 Reduction of Cr( VI) by Bacillus sp. T124 within 48 h and change of solution color before and after reduction
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B, 7€ Bacillus amyloliquefaciens £ 1E 1 45 h N, ¥ IR
Cr( VL) e B2 A, oo Jit 3 A vy, 8 Cr (VD) ¥ FZ
710 mg - L B 9 340 Ji R AJE T Co( VDD R BE 2 50 mg -
L' #1100 mg - L BP9 1E O o 24 Cr (VD) W) 46 Wk B2y
100 mg- L[5, Bacillus sp. T124 HAT 8 @ 89 Cr( V1) £
BRAE ST, 15 48 h X Cr( VDD B9 LBRH N 43.2%, FEXT
WAL Cr( VI HEEE M 101.32 mg- L' F#AIE 2 87.72 mg-
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B2 i

BARA KA e P AL A i 2 — 2 B TR, A [] Bk
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JrrR F S T 6 Fh AN R f U (i 4 0 SR BE AR L FL
Bl CTR A FNTH SR ) A S L 5~ BEAAOR TR RR T124 38 )50
Cr(VD) B 52, 25 S &l 2a i o TE4E 7D Bacillus
sp. T124 (92 dJ& , A % CROBE CRERE (FLBE . S IR AN
A H & B A A Cr (VD) 18 22 B %8 53 31 S
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A7 B8 n e A 5w 4 00, AT R i) Ce (VL) 1)
WP A 3R I AR E 4R
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W Cr( VD) P2 m 25 S i 2b Bios o L7 851
Joxt Cr( VI (9 26 i Dt EA il 4, AR R 8CR
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PRI o B s . 4 E 2 - T DARRAR B AR 9 05
PEFIRE IR B VR 25 11 BT A 28548, I HLAAAE 151 [R) 52 4 I
BRI ET BB, P> 1 Cd> X Cr( VI 348 J5 3 2 14 410 il £
FRE A B 2, 8 B B Ak T124 5] BEXT Ph A Cd T 52 7
AR, PO F CA™ BIAFAE 2 T B PR T124 L T-56 85
R A TR AN BE ™ A 2 8 1938 R iR 38 JE Cr (VD) o
TAN ZE59% B, ZE A 15 mg« L7 ) Cd* )5 , Bacillus
sp. CRB-B1 X} Cr( VD) i LBR R T 25% .
2.3 SEM-EDS 1 XRD 4 #7

Y B A0 Y SEM-EDS 43 #7453 WL 3. 7E 5 000
EHCRAEECN AT Cr (VD) B 41 TR 4 M R AR, 2
TFH HOGFL (K 3a) . EDS FOZE R, R cr( VD)
Ab B A B AR SR A e (VD) o & 3b FER , &
Cr( V) Zb ¥ 5 19 Bacillus sp. T124 (2402 A 0 2
Ak A R AL X R BV BE R 100 mg - L7 ()
Cr( V) AN 22X 4 B 7= A M 55 14 3 VR A I R AR mT LA
i 32 /53K 100 mg» L7 Cr( VD) 5 75 AN R WL 3] — 26
FE T W) I3 235 35 B 26 e A M e v, LT B Cr (VD) A=
Wik R R IR I ) . ARG HE— 20 X A A
R 1E A I E TE M A T T EDS 20 AT, G5 SR AE T
TP s rR AN E] T OCE Cro BT EDS K A4 X S 2R
RETEAR (R, I LT DLZE 75 T 200 81 40 B A O, T DA AE TS
B LA T B 53, A M 2R T Y TG R T AORE 4 ] LA

ST (b) 15 mg-]f1 a5 mg-]f'
£ ol
=
%E ast
AR
=
=Z 30t
x g
(SRS
£ st ’-]-‘ . I’—[—‘ .

0 None NO; SO HCO; Fe* Cd* Zn* Pb*
prvear e Coexisting ions

AN I) g 7R A PR R) 22 57 2 (P<0.05)

Different letters indicate significant differences among treatments (P<0.05)

B2 RRBEFAREILTFE T3 Bacillus sp. T124 38 & Cr( V1) B9 220
Figure 2 Effects of different carbon sources and co—existing ions on the reduction of Cr( VI) by Bacillus sp. T124
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AL A0 M 23 B Cr BY A7 7E T & AR B 25 28 468, 4
CHEN ZEPIE 43081 T Cellulosimicrobium funkei ARS8 [
NI 5 B, R 2 Cr( VD) &b B i) 20 e H A7 B 00
S BRI, T 28 Cr( VD) b B B4 48 2 A B0 (11
B RSB JF B A — 2828 £l o Bacillus sp.
T124 75 283 v BE i Cr (VD) AL BES , AU SR AT
B 2 A8 1k, X B Bacillus sp. T124 B4 Cr(\VI) B9 &
i 32 7k

N T HfE Cr(VD i I A b Cr (D) B9 TE 1, 8
i XRD $19 1 Z8ad Cr( VL) &b 210 40 B8 2 i, 45 R 4n

K 3¢ Frs o &3k Cr(VI) b B A= j Y 7= 0 1€ 20 4
21.3°.31.66°F1 38.44°4b 7R i 34~ {2 119 Cro0s UL UE
W, 7 A AR ME JICPDS (S5 4005 01-084-0312) Xt [
JEUESE T CraOs BAELE AT IR 7 A e ()
HIHREH Cr( VD) # Bacillus sp. T124 3845318 58 B
CHEN ZEWE A1 H XRD #5428 Cr (VL) &b 34 i) 4 147 4
)G & PR, 76 20 M 24.54° | 33.66° | 36.26° . 39.83°
41.55°.44.27° .50.31°F154.95°40 0 i 3L T HH .19 Cr, 04
DUVEWE . DHAL S EWTIE NS b oy s i iy
Bacillus sp. i it Cr( VD) Bt % 30 7 AU Cr (T 3T
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AT 09 Cr(VD) 2 Cr ) 98 K 550RL 9 A= 9055 Ak, 38
3L XRD #5817 UESE . Mi7E KARTHIK S5 4 i
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B3 Cr(VDALEER](a) 5 (b)Bacillus sp. T124 B SEM-EDS B4 (x5 000 %) #0 Cr( VD) Ab38 5 (¢ ) Bacillus sp. T124 #J XRD Elf&
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