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Table 1 Effects of 14 days growth of SRB in media with different carbon source

! %
pH Eh/mV pH Eh/mV
( Lac) 6.16x0. 10 -268+7 6.72+0. 11 -320+7 16.8
( Vin) 6.08+0.01 -261=1 4.62+0. 00 -186+5 7.0
( Mol) 5.99+0.01 -249+2 4.24+0.01 -148+2 4.2
( Eth) 6.02+0. 07 -251+8 5.70+0. 04 -234+62 29.6
1 C

Fig.1 Variation of several biochemical parameters with time by sulfate reducing bacteria in four culture media with different carbon sources
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Table 2 Effects of 14 days growth of SRB in media being fed with arsenic and antimony and different carbon sourcese

pH Eh/mv pH Eh/my 1%
( Lac) 6.19+0. 07 -259+3 4.25+0.05 -31+70 4.0
( Vin) 6.04+0.07 -241+13 2.65+0.04 1+0 0.6
( Mol) 5.93+0.05 -233+8 2.61+0.02 65+4 0.4
( Eth) 5.98+0.04 -227+2 2.59+0.03 1291 5.1
2 N

Fig.2 Variation of several biochemical parameters with time by sulfate reducing bacteria in four
culture media after addition of synthetic arsenic/antimony waste
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5 As.Sb

Fig.5 Removal efficiency of As and Sb in synthetic wastewater by sulfatereducing bacteria
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A Study on the Growth State of Sulfate-reducing Bacteria and Removal
Efficiency of Arsenic and Antimony in Culture Media with Different
Carbon Sources

LIU Fengjuan' > ZHANG Guoping” FU Zhiping® YU Lezheng'
(1. School of Chemistry and Life Science Guizhou Education University Guiyang 550018 China; 2. State Key Laboratory

of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China)

Abstract: The growth state of sulfate-reducing bacteria ( SRB) and the removal efficiency of arsenic and antimony by SRB were investi—
gated when each of sodium lactate ethanol molasses and vinasse was used as carbon source. Batch studies show that sulfate—reduc—
ing bacteria have the best physiological activity on sodium lactate apparent physiological activity on ethanol but with a longer lag phase
and hardly any biological activity in either molasses or vinasse media. After addition of acidic arsenic and antimony stock solutions

SRB of all media lost physiological activity because there are not enough alkalinity and sulfide produced by SRB during 12 hours to neu—
tralize and precipitate acidic waste water. Though SRB lost physiological activity and there are minute quantities of sulfide ( <3. 62 mg/

L) in the media 65.6% of total As and 89. 7% of total Sb could be removed from lactate media; only 10. 0% and 17. 1% of total arse—
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nic could be removed from the media with molasses or vinasse as carbon source but 81. 2% and 97. 3% of total Sb are removed in these
media respectively and neither arsenic nor antimony is reduced distinctly with ethanol. Another batch test was performed that either
lactate or ethanol that could apparently support SRB growth were used as carbon source and target elements stock solutions were sup—
plemented into the media 48 hours after inoculation. The instantaneous concentrations of dissolved sulfide in the media with sodium lac—
tate or ethanol are 70. 73 and 18. 58 mg/L before addition of arsenic and antimony respectively. In this test SRB could survive acidic
stock solutions and finally could remove 97. 8% and 98. 4% of total antimony 27.8% and 24. 6% of total arsenic in sodium lactate
media and ethanol media respectively. Therefore it could be concluded that molasses and vinasse need further performance optimiza—
tion and ethanol offering its potential alternative to sodium lactate as carbon source for growth of sulfatereducing bacteria and removal
efficiency of arsenic and antimony has close connection with their own chemical property and reaction media besides physiological activ—
ity of sulfatereducing bacteria.

Key words: sulfate-reducing bacteria; carbon source; removal; arsenic; antimony



