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Bacterial Community Composition of Activated Sludge from Coking Wastewater
MENG Xiao-jun'?, LI Hai-bo’*, CAO Hong-bin’" ,SHENG Yu-xing’

(1. School of Tourism and Environment, Ankang University, Ankang 725000, China; 2. Key Laboratory of Green Process and
Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Coking wastewater is a kind of highly toxic and refractory organic wastewater, and aerobic activated sludge, which is
dominated by bacteria, determines the efficiency of coking wastewater treatment. However, the bacterial community structure of
activated sludge from coking wastewater has rarely been reported. 454 sequencing technology was applied to investigate the structure
and biodiversity of the bacterial community. The results of thermal cluster analysis and principal component analysis demonstrated the
differences in biodiversities of different activated sludge bacterial communities. The bacterial communities were mainly composed of
Proteobacteria, Planctomycetes, Acidobacteria, Candidatus Saccharibacteria, Bacteroidetes, Cyanobacteria, Actinobacteria,
Chloroflexi, Firmicutes, Thaumarchaeota, Ignavibacteriae, Verrucomicrobia and Unclassified bacteria. Proteobacteria was the
dominant phylum and its abundance was 36.00% - 76.98% . The primary genera were Thiobacillus, Thauera, Comamonas,
Caldimonas, Steroidobacter, Nitrosomonas, Phycisphaera and Gp4. Most of these genera were related with aromatic hydrocarbon
degradation, nitrification and denitrification processes. These results provide a theoretical basis for removal mechanism of pollutants in
coking wastewater.
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Table 1 ~ Major indices of coking wastewater and operational parameters of aerobic basin
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Mt eh ! . K K Jk duk gk ok /mgl™t /mgnt oo P /C
1 125 A/A/70 4000 ~5000 150 ~200 50 ~150 <5 600 ~800 <0.5 2~6 3000 ~5 000 75 7.0~8.0 25~35
2 150 A/A70 4000 ~5000 150 ~200 100 ~200 <5 600 ~800 <0.5 2~6 4000 ~6 000 78 7.0~8.0 25~35
3 40 A0 4500 ~6000 170 ~220 100 ~300 <5 650 ~800 <0.5 2~6 4000 ~6 000 75 7.0~8.0 30~35
4 350 0/A70 4000~6000 200 ~250 200 ~300 <5 600 ~850 <0.5 3~5 3000 ~6 000 98 7.0~8.0 30~35
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Table 2 Bacterial community diversity indices

B JF51 OTUs AR ACE #5354 Chaol 5% AR
1 22937 2613 5.47 9598. 16 6220. 32 0.93
2 20705 4 666 6. 62 24 502. 52 14745. 15 0. 84
3 21303 2275 5.29 7457.42 4692.77 0.94
4 21315 2097 4.99 8411.67 5424.09 0.94
5 16449 1728 5.21 6 160. 33 4 006. 31 0.9
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Fig. 1 Rarefaction curves of bacterial community abundance
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Fig. 3 Bacterial community composition at phylum level
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Table 3 Bacterial community composition at order level/%

H R i

1 2 3 4 5
Erysipelotrichales 0 1.21 0 0.01 0.07
Rhodocyclales 17.13 4.12 15.08 3.51 8.42
Sphingomonadales 1.04 2.57 2.79 1.62 4.18
Legionellales 0.02 0.07 1.30 0.89 0.01
Oceanospirillales 0 1. 56 0 0 0.02
Hydrogenophilales 1.63 15. 06 9.77 0.51 17. 86
Bacillales 0. 04 4. 65 0. 08 0.14 0.43
Nitrososphaerales 0 1.83 0 0 0.01
Clostridiales 0. 04 8.90 0.14 0.22 1.87
Parvularculales 3.60 0.09 0 0.03 0
Actinomycetales 0. 08 1.70 0.10 5.59 0.26
Flavobacteriales 0. 06 0.34 2.78 1. 62 3.52
Desulfuromonadales 0.01 0.01 0.03 0 1. 16
Planctomycetales 10. 09 0. 60 1. 06 1.87 0.49
Phycisphaerales 0.17 1.16 20. 34 2.14 5.93
Rhizobiales 28.33 6.53 16.79 2.25 5.14
Verrucomicrobiales 1. 11 0.26 0.15 0. 06 0.25
Bacteroidales 0 3.89 0.01 0.17 0. 66
Xanthomonadales 3.92 2.92 3.44 6.17 7.45
Nitrosomonadales 0.58 0. 40 1.68 6.41 0.56
Rhodobacterales 0.32 0.77 0. 68 1.77 0.50
Anaerolineales 0.02 0.05 0.01 1.35 0. 09
Vibrionales 0 2.44 0 0 0.02
Unclassified 14. 06 16.72 7.99 37.87 15.4
Caulobacterales 0.03 0.11 0. 06 1.63 0. 05
Ignavibacteriales 0 0. 04 0.37 0 2.51
Rhodospirillales 5.27 1.55 1.67 2.29 1.90
Burkholderiales 7.22 5.74 7.31 4.72 14.4
Sphingobacteriales 0.69 4.35 1.43 10. 48 2.26
Alphaproteobacteria 1.17 0.26 0 0 0.02
Gammaproteobacteria 0.75 0.44 2.05 0.47 0.55

2.4 AEREE SR K i R

IR HE VR S5 P TE T8 /K P b 8 2 BURT = B (B b
JEI BT — DR PN T 1% ) R (3R
4): 5 MG ILER R R ([FFhE 2= 1R 3 R
HPANTF 1% , Nitrosomonas [3,/%51‘) N Thiobacillus .
Thauera .
Nitrosomonas ., Phycisphaera Fl Gp4 | 3X A6 T 1 B {5
KW R P EENE

Comamonas . Caldimonas. Steroidobacter

Planctomyces |

Mycobacterium . Rhodopirellula F1 Leptospira'™' | i 5
Ma %50 [ RFSE BT A5 45 R AL . Ma S5 i
AT T LR AL KA BT A-A-O | A-0-0, A-
0. A-A-0-0 Hl A-0-A-O B T Z 4 A 15 e Hh i A
YW V% 45 M, & B Thiobacillus .
Thauera . Azoarcus 1 Rhodoplanes &AL K HH
#Jm, EBE MR Azoarcus. Thauera, Pseudomonas.
Ohtaekwangia ., Nitrosomonas F Nitrospira 5 75 7F I8

Comamonas .
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Thiohalophilus |

Aquisphaera ., Diaphorobacter ., Dongia . Planctomyces .

Sphingobium |

Denitratisoma .

Bacillus . Blastopirellula . Sphingomonas . Paracoccus |

Ferruginibacter , Thermomonas . Alicycliphilus |

Phenylobacterium F1 Hyphomicrobium A E {1 o ¥k
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Table 4 Bacterial community composition at genus level/ %

B

R 1 2 3 4 5
Denitratisoma 1.35 0. 06 0.22 0. 08 0.41
Lysobacter 0 1.13 0 0 0.03
Sphingobium 0.25 0.59 1.48 0.92 1.48
Pusillimonas 0 0. 01 1.27 1.53 0. 08
Ignavibacterium 0 0.04 0.37 0 2.51
Thiohalophilus 0. 14 0.04 1.29 0.02 0.01
Thiobacillus 1.57 14.9 9.21 0.49 17. 84
Aquisphaera 6.71 0. 06 0. 06 0.16 0.01
Thauera 15. 56 2.44 14. 38 2. 84 6. 50
Diaphorobacter 0.25 0.09 0.48 0.07 2.02
Dongia 0.07 0.21 0.55 1. 89 0.29
Planctomyces 0.61 0.29 0. 88 1.30 0.28
Blastopirellula 1.09 0.02 0.01 0.01 0.02
Silanimonas 0 0 0 2.15 0.01
Comamonas 1.09 1.07 2.79 0.07 6.37
Flavobacterium 0.02 0.12 0. 06 0 1.2
Wandonia 0 0.17 1.38 0.09 2.09
Sphingomonas 0. 05 1.01 0. 06 0.01 0.10
Rhizomicrobium 1.17 0.24 0 0 0.02
Aquicella 0.01 0.01 1.22 0.01 0
Paracoccus 0.03 0.01 0.01 1.47 0.09
Caldimonas 3.75 0.91 0.57 1.35 2.62
Barnesiella 0 1.34 0 0 0. 06
Martelella 1.01 0 0.02 0 0.02
Ferruginibacter 0.31 0.14 0.11 9.35 1.5
Thermomonas 0.01 1.13 0.01 0.61 0. 05
Steroidobacter 3.67 0.44 3.01 0.01 7.08
Massilia 0 1.29 0 0 0.01
Streptophyta 0 1.49 0 0.01 0.03
Nitrososphaera 0 1.83 0 0 0.01
Parvularcula 3.60 0.09 0 0.03 0
Alicycliphilus 0.48 0. 86 1.45 0.02 1.31
Nitrosomonas 0.21 0.34 1.47 6.39 0.2
Flavisolibacter 0 3.07 0.23 0 0.01
Vibrio 0 1.99 0 0 0.02
Phenylobacterium 0.02 0.09 0.02 1.39 0.02
Hyphomicrobium 1.04 0.20 0.42 0.11 0. 06
Granulicoccus 0 0 0.07 5.09 0
Pseudofulvimonas 0 0 0 1.07 0
Phycisphaera 0.17 1. 16 9.48 2.13 5.88
Bacillus 0.03 3.57 0.07 0.11 0.19
Sulfuritalea 0.05 1.05 0 0 0.79
Gp4 1.11 3.87 0.31 1.83 7.56
Geobacter 0.01 0 0.01 0 1.08
Lactobacillus 0 3.10 0 0 0. 06
Unclassified 41. 66 20. 01 33.74 39.16 14.51
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