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Characteristics of Reduce Cr(VI1) by Desulfovibrio SRB7
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Abstract: Pollution of heavy metal chromium Cr(V1) in environment would cause cancer. Chromium Cr(VI)
was defined as one of 129 important pollutants by American EPA. This study was carried out on the condi-
tions of removal Cr(VI) including different originated pH, temperature, carbon source and the volume ratio
of bacteria to wastewater using an acidproof Desulfovibrio (SRB7) which was departed from sewage sludge
effluent water of a chemical plant. Meanwhile the characteristics of reducing Cr(V1) through sulfureted hy-
drogen approach, electron transfer approach and adsorption approach were studied. The results showed that
the conditions of removal Cr(VI) were as follows: pH 7.5, temperature 36°C, using lactate sodium as the
carbon sources and the volume ratio of bacteria to wastewater at 1:5(V/V), when the influent concentration
was 50 mg/L. In this study for characteristics of reducing Cr(VI) by SRB7, adsorption approach couldn’t
remove Cr(VI); electron transfer approach which removed 51.42% of the Cr(VI) at 24 h, was not prepon-
derant in the process of reduce Cr(VI); sulfureted hydrogen approach which removed 78.02% of the Cr(VI)
at 24 h, was preponderant in the process of reduce Cr(VI).
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Cr , (SRB7)
Cr(l1n) 1.1.2 $EFE: 1L
Cr(VI) , Cr(VI) , NaCl 2.0 g, NH,CI 1.0 g, MgSO,-7H,0 2.0 g, NaZSO4
EPA 129 ’ 0.5 g, K;HPO,0.5 g, 70% 5 mL, 1.0 g,
Cr(VI) pH 7.5
[l], , 1.2 WMERIBLREAIIES
cr(1n) 500 mL , N, ,1x10°Pa
Cr(VI) 20 min , SRB7
[2.3] , , 10% . 36°C
Cr(VI), 3d :
, , , SRB
(Sulfate-reducing bacterium,
SRB), 1.3 & Cr(VOHRIME
(GBIT 15555.5—
4 1995) Cr(VvI)
12 1.4 RRERINE SRB7 3 Cr(VI)BYiE
, 50 mg/L Cr(VI) 1
, : 100 mL , 15mL
Cr(VI) Mn(1V) U(VvI) : , . 36°C
24 h, 2h Cr(Vvl)
, Cr(VI)
. 15 BRETINE SRB7 Xt Cr(V|)E’JLJ$%1¢ﬁJ¥§%
cu* zn* , 1.5.1 AELREX SRB7 if[& Cr(VI)EI &
Cr,0,* 25°C 36°C 45°C  55°C ,
3 Cr(VvI)
, : H,S 1.5.2 A[E pH 3f SRB7 i£J&E Cr(VI)EI SN
(EPS) , Cr(Vvl) pH 40 50 55 6.0 65 7.0 7.5 8.0
, 85 9.0 95 , Cr(VI)
: Cr(VI) 1.5.3 ARE#%EX SRB7 TR Cr(VI)EI &
5
SRB7, Cr(VI)
(Desulfovibrio)* SRB7 : 154 FEEELLI SRB7 EE Cr(VI)EI
pH (5.0~8.5) , 1:10 15110 15 14 ,
SRB7 , Cr(VI)
Cr(VI) , 1.6 BiESNE SRB7 E[REE Cr(VI)4FIEmMFIES 5
H,S (SRB) 1.6.1 SRB7 & Cr(V)Mi&ZERIFFR:
Cr(VI) : , EPS!®, 15 mL EPS ,
SRB7 Cr(V1)
X . 1.6.2 SRB7 if[& Cr(V)E FEBREZEMNHAR:
1 MRS ) 15 mL.
1.1 w8l , Cr(V1)
1.1.1 EEk: 1.6.3 SRB7i%JE Cr(VI) H,S i&Z 898 %: 100 mL
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Fig. 1 Reduction of Cr(VI) by SRB
2.2 BEINE SRB7 iE[EER Cr(V) &ML
221 ARBELZHET SRB7 3 Cr(V)EILJR:

SRB7 36°C, 45°C
oD 55°C , SRB7

[s] 36°C Cr(VI)

96.64% 45°C Cr(VvI) 36°C ,

93.92% 25°C Cr(VI) 36°C
45°C 55°C ( 1)

. SRB7 Cr(VI) 36°C
222 A[E pH £4T SRB7 3 Cr(VI)RIE]R:
SRB7 pH 2 ,

pH 5.0~8.5, SRB7  Cr(VI) ,

pH 7.5 96.86%, pH 5.0

85.96%  Cr(VI)

x1 ATEIBET Cr(VHRIERKRE

Table 1 Removal rate of Cr(VI) under different tem-

perature
(°C) Cr(Vv1) (%)
Temperature (°C) Removal rate of Cr(VI) (%)
25 89.32
36 96.64
45 93.92
55 7.64
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#2 TR pH EHT Cr(VBERE

Table 2 Removal rate of Cr(VI1) under different pH

oH Cr(VI) (%)
Removal rate of Cr(VI) (%)
4.0 7.22
5.0 85.96
6.0 92.68
6.5 95.60
7.0 96.24
7.5 96.86
8.0 94.76
9.0 10.16

223 A REREEZHET SRB7 3 Cr(VI)EYIEE:
SRB7

. > > > >
B3] , SRB7 Cr(VvI)
5 ,
H.S, Cr(Vl) 24 h
96.44% , , Cr(V1)
( 3) , SRB7 Cr(VI)

&3 ARBEFHT Cr(VHRYERRER
Table 3 Removal rate of Cr(VI) under different

carbon sources

cr(vi) (%)
Carbon source Removal rate of Cr(VI) (%)
Sodium formate 91.00
Sodium acetate 89.32
Ethanol 93.08
Sodium propionate 94.56
Sodium lactate 96.44
224 ARBARELLEHET SRB7 3F Cr(VI)RIEIR:
4 SRB7 Cr(VI)
( 2), 1:10 , Cr(VI)
77.18% 1.5:10 15 1:4
Cr(VI) 100% 4
Cr(VI)
, 15 Cr(VI)
0.00952 mg/(mL-h) 14
, 99.38%,
Cr(VI) 1:5
Cr(VI) 50 mg/L 1.5

2.3 MRERINE SRB7 EJRE$& Cr(VD4FEM#IE
xR
231 BEINBEY(EPS)RMIRFRIHIR:

(EPS) 24h , Cr(Vl)

© FERZERMEDHARFATIKSHELL http://journals. im. ac. cn



SRB7 Cr(vI) 1327

0 1001 2.3.3 H,SERHIHFFR: SRBT H,S 24 h
< o5 BN 10.0095 crvl) SRB7  24h crv)
E 10.0090
5 9 = ( 4 3 4 ’
S J0.0085 2 H,S ,
2 8 =1
B {0.0080 & 80%
:
% 80 10.0075 60
= s L ! 0.0070 H.S approach

1:10 1.5:10 1:5 50

—&— SRB7 initial culture

I Removal rate of Cr(VI)

—g— Quantity of Cr(VI) redurtion in unit vohm e cuture
and unit time

B2 AEEELEZEHET Cr(V)BIERE
Fig. 2 Removal rate of Cr(VI) under different volume
ratio of bacteria to wastewater
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Concentration of remaining Cr(VI) [p/(mg/L)]
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24 h Cr(VI) 27.95 mg/L, (h)
5142%, SRB7 4 h Cr(v1) 4 H,SiE75 SRBT BIEHEMER Cr(vI)e it
(12.4 mg/L) ( 3 Fig. 4 Comparison of reduction Cr(VI) by H,S approach

and SRB7 initial culture

x4 BSNBEEYI(EPS)FT Cr(VI)EI IR H1E R
Table 4 Adsorption condition of Cr(V1) by EPS 3 iﬂ‘iﬁ
(h) Ccr(vl)  (mg/L)
Tlmg (h) Remaining concentr:t(;on of Cr(VI) (mg/L) 31 EMMEEEIE SRB7 TEELELS Cr(VI)E!’q
4 49,53 TEER
8 49.32 Cr(VI) :
12 49.42
16 49.63
20 49.74 '
24 49.63 Cr(VI) SRB7 36°C
sor Electron transfer appriach Cr(v), '
—B— SRB7 initial culture Cr(vi)
g 50 Cr(VI)
S SRB7 , Cr(VI) ,
E _ 40
S 9 pH
E £ 30 Cr(VI)
g S , pH
g 20 (5] )
3
E y
10 SRB7 pH 7.5
Cr(VI) , pH 5.0
0 .
0 4 8 12 16 20 24 ) 85.96% Cr(Vl)
t(h) SRB7
3 BFERRES SRBTREEREE Cr(VI)AI LR
Fig. 3 Comparison of reduction Cr(VI) by electron Cr(vi
transfer approach and SRB7 initial culture r(Vi) !
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