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Abstract: Under anaerobic conditions, the characteristics of sulfate reducing bacteria( SRB) were applied to reduce UCV]) under different
temperature pH values, UCV[) concentrations and coexisting ions. The results showed that the optimum reduction condition was the
temperature 35°C, pH 7.0 and UCV[) concentration 25 mg*L™" . The maximum reduction capacity of SRB was 179.1 mg*g™" . Mo( V[ or
Ca’* did not affect SRB on the reduction process of U V[) under the concentration less than 5 g*L™", but they strongly inhibited the process
under the concentration more than 20 g*L™' . The main inhibition of MoC VI ) was physiological inhibition and the inhibition of Ca’* was
competitive inhibition through the stable complex formation, Ca-UO,-CO; . The results also showed that lag phase did not appear on the
concentration of Ca™* less than 5 g*L™", but the lag phase of 24 hours appeared on the concentration of Ca”* more than 20 g*L.™".
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Table 1 Factors and levels of orthogonal experiment
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Fig.1 Effect of contact time on reduction of UC V) by SRB
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Table 2 Results of orthogonal experiment on reduction of UCV])

SRBCLATFHE 110,127 g+ L' &3R5, 7T LUK UC VD
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8 3 2 5 2 43.1 —m— RRE R —O— MBHEIRE
9 4 2 4 3 34.1 —@— Mo(VD)5¢g-L™! —4&— Mo(VD) 5¢g-L!
10 5 2 1 5 4.6 —A— Mo(V) 10 gL} —¥— Mo(VI) 10g.L™!
1 1 3 1 ) 8.3 —v— Mo(VD) 15 gL! —&— Mo(VD) 15 gL7!
—&— Mo(VI)20 g L1 —0— Mo(VI)20gL!
12 2 3 3 3 23.4
—4— —X— FEE S
13 3 3 2 5 78.6 40 100
14 4 3 5 4 35.3 LL3Lmhy ek
15 5 3 4 1 6.7
16 1 4 2 3 8.9 480
17 2 4 5 5 31.5
18 3 4 4 4 82.9
19 4 4 1 1 37.8 . 160
20 5 4 3 2 8.1 = P
o &
21 1 5 5 1 7.1 g b
2 2 5 4 2 29.6 40
23 3 5 1 3 76.9
24 4 5 3 4 35.9
420
25 5 5 2 5 7.6
K 7.54 8.4 27.40 16.52
K, 23.04  22.04 25.50 20.04 0
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K, 30.84  33.84 31.92 34.12
ks 614 314 2414 .72 2 Mo(\D)# SRB & /E UCVD BB
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Fig.2  Effect of Mo( VL) on reduction of UCVI) by SRB
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Table 3 Variance analysis
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Table 4 Removal situation on MoC V[ )

HIEHUCVID BIiMo( V) A Mo VD MoC VDT
WL fmge 1! W g1 WL g1 LR %
24.85+0.37 1.05+0.05 <0.02 ~ 100
25.22+0.43 1.99+0.11 0.28£0.07 85.5
25.82+0.80 3.15£0.09 1.05+0.23 65.1
24.84+0.73 4.03+0.07 2.17+0.36 45.7
24.88 +0.26 4.98+0.17 3.13+£0.75 37.4
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AG' =-76.1k]* mol” (4)
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Table 5 Mass fraction of different complexes/ %

Ca®* /mmol*L~! U0,(CO3 3" U0,(C0, )3~ Ca, U0, (CO; )5 Cal0,(CO; 3~
S| 76.8 0 0
0.005 34.4 51.0 4.4
0.025 0.7 98.3 0.8
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