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Restrictive factors and their effects on microbial sulfate-reducing
phase during flue gas desulfurization
GAO Kai FENG Shou-Shuai CHEN Jin-Cai JI Yun-He YANG Hai-Lin®

(The Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University,
Wuxi, Jiangsu 214122, China)

Abstract: [Objective] Sulfate reducing bacteria (SRB) anaerobic activated sludge was used in the
process of flue gas desulfurization. This study aimed on the exploring optimal conditions for SRB to
carry out sulfate bio-reduction, and analyze the impacts of heavy metal ions on sulfate bio-reduction.
[Methods] The SRB anaerobic activated sludge obtained from an anaerobic sludge pool was
domesticated under high sulfate concentration. The restrictive factors suppressing sulfate
bio-reduction ability of SRB anaerobic sludge was investigated during the flue gas desulfurization.
[Results] The domesticated SRB anaerobic activated sludge had a strong ability of sulfate reduction
in a optimal culture condition (pH 6.5 and 32 °C). The function of sulfate reduction was obviously
enhanced with additional Fe?". In the sulfate reduction process, the optimum value of ThCOD/ SO,
and ThCOD (theoretical chemical oxygen demand) were found of 3.00 and 3.33, respectively, and the
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sulfate reduction rate reached 72.15%. The activity of SRB was suppressed by 300 mg/L sulfide in
the system of sulfate reduction. The heavy metal ions, Ni*" and Pb**, showed strong inhibition on

SRB sulfate reduction ability at the level of 1.0 mg/L and 2.0 mg/L, respectively, meanwhile, Cu

2+

inhibition at rather higher concentration (8.0 mg/L). [Conclusion] After domestication, the SRB
anaerobic activated sludge shows a strong sulfate reducing function under optimal conditions, and it
would be of great industrial potential for flue gas bio-desulfurization. In addition, the heavy metal
ions which have negative impacts must be removed to ensure the efficient sulfate bio-reduction.

Keywords: Sulfate reducing bacteria, Biological flue gas desulfurization, Anaerobic activated sludge,
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Table 1 Time table of sulfide concentration changes during bio-desulfurication

LivRllU B ISFIE] Time (d)

Test index 1 2 3 4 5 6 7 8
Initial SO4> (mg/L) 3780 3780 3780 3780 3780 3780 3780 3780
Final SO,> (mg/L) 3 685 3595 3413 3228 2998 3005 3013 3009
S*o (mg/L) 32 62 122 184 261 255 256 257
S* 'y (mg/L) 32 60 115 170 238 225 210 196
S*0/S*m 1.00 1.03 1.06 1.08 1.10 1.13 1.22 1.31

Note: Szfo: Observed values of sulfide; Ssz: Measured values of sulfide.
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Figure 2 Effects of initial pH on sulfate reduction
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Table 2 The relations between concentration of lactate and ThCOD

ThCOD (lactic acid) (g/L) 0.84 1.68 3.33 6.66 13.32
S04 0.28 0.56 1.11 222 4.44
Sodium lactate 0.97 1.93 3.87 7.74 15.48
Na,S0,4 0.00 0.41 1.23 2.87 6.15
MgSO, 0.03 0.03 0.03 0.03 0.03
CaS042H,0 0.45 0.45 0.45 0.45 0.45
KH,PO, 0.50 0.50 0.50 0.50 0.50
FeSO4-7H,0 0.01 0.01 0.01 0.01 0.01
CaCl, 0.04 0.04 0.04 0.04 0.04
NH,4Cl 1.00 1.00 1.00 1.00 1.00
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Table 3 Effects of different heavy metal ions and the
concentrations on sulfate reduction

TRIRET SO W
Heavy metal ions SO,* concentration (mg/L)
(mg/L) Initial SO,* Final SO,*
cu? 0 1117.0 317.2
2 1213.5 308.3
4 1213.5 298.7
6 1213.5 323.3
8 1213.5 586.4
Zn?* 0 1117.0 317.2
3 1017.5 227.1
6 1017.5 275.6
9 1017.5 260.9
12 1017.5 253.7
NiZ* 0 1117.0 317.2
1 11152 725.1
2 11152 745.3
3 11152 731.6
4 11152 784.3
Pb%* 0 1117.0 317.2
2 1127.5 767.8
4 1127.5 823.3
6 11275 797.4
8 11275 784.6
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