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Biodiversity of Thiocyanate-degrading Bacteria in Activated Sludge from Coking

Wastewater

XU Wei-chao' ,MENG Xiao-jun', YIN Li' ,ZHANG Yu-xiu'", LI Hai-bo’, CAO Hong-bin’

(1. School of Chemical and Environmental Engineering, China University of Mining & Technology ( Beijing) , Beijing 100083, China;
2. Key Laboratory of Green Process and Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190,
China)

Abstract ; Thiocyanate (SCN ™) is one of the main sources of COD in coking wastewater, and SCN ~ removal efficiency of the aerobic
unit impacts the requirement of discharging standard. Microbial population in the activated sludge plays an important role in SCN ™
removal of coking wastewater treatment. However, the community structure has rarely been reported. Using SCN ™ as the sole carbon
and energy source, the removal of 100 mg-L ™' 300 mg-L™" and 600 mg-L~' SCN~ by activated sludge was studied and 454
sequencing technology was applied to investigate the biodiversity of SCN ~ -degrading bacteria. The results showed that 100-600 mg-L ™'
SCN ™ could be effectively removed by acclimated activated sludge, the higher SCN ™ concentration, the higher removal efficiency, but
the lower bacterial community diversity indices. The bacterial communities in initial and acclimated sludge samples were mainly
composed of Proteobacteria, Bacteroidetes, Chlorobi, Planctomycetes, Acidobacteria, Nitrospira, Firmicutes and Unclassified
bacteria. Bacteroidetes and Proteobacteria were dominant phyla in the sludge. Thiobacillus was responsible for SCN = biodegradation in
coking wastewater, and its abundance in three sludge samples was 3. 07% , 8. 63% and 0.27% , respectively. When the concentration
of SCN™ was less than 300 mg-L~", Thiobacillus was the main degrading bacteria. While at 600 mg-L~" SCN~, low-abundance
degrading bacteria might have synergistic degradation effect. These results have important significance for revealing SCN~ removal
mechanism in the coking wastewater treatment.

Key words: coking wastewater; thiocyanate; biodegradation; community structure ; pyrosequencing
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Fig. 1 Degradation rate of SCN ~ by activated sludge
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Table 1 ~ Diversity indices of bacterial community

i’ 751 OTUs FRIEEL ACE 5%k Chaol 5% iR
1 14936 949 4.42 2807.11 1951 0.97
2 18334 749 3.49 2 389.47 1738 0.98
3 17676 702 3.28 2267.02 1681 0.98
1200
(a) -
) 0.25
1000 ot
0.15
800 F 010
0.05
0
3 600 |
400 F
200 F
0
1 1 1 1
0 5000 10000 15000 20000
21k
E2 MEHEEFEERRBLMBERSN
Fig. 2 Rarefaction curve and cluster analysis of bacterial community
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Fig. 3 Venn plot of bacterial community structure
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Fig. 4 Composition of bacterial community at phylum level
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Fig. 5 Distribution of bacterial community structure at genus level
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