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Capability and Bacteria Community Analysis of an Anaerobic Baffled Reactor

Treating Soybean Wastewater

BAO Li-xin', LI Jian-zheng', CHANG Sheng'; HUANG Xiao-fei’, REN Nan-qji
(1. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China; 2.School of Life
and Environmental Science> Harbin Normal University, Harbin 150080, China)

Abstract Capability and process characteristic of anaerobic baffled reactor ( ABR) treating soybean wastewater were investigated in a
4-compartment ABR with an effective volume of 28 L. During an operation period of 100 days, the organic loading rate (OLR) increased by
stages and its influence on the chemical oxygen demand (COD) removal efficiency was researched. The bacteria community structures in
anaerobic activated sludge from different stages were also investigated by single-strand conformation polymorphism ( SSCP) with the eubacterium
universal primers SRV3-2P and BSF8/20, while the microbial genetic distance being analyzed by UPGMA communities clustering method. With
an inoculated aerobic activated sludge of 18.0 g*L™" in terms of mixed liquor volatile suspend solid (MLVSS), the reactor started up at COD
concentration of 2 000 mg/L, hydraulic retention time (HRT) of 39.5 h and temperature of (35 + 1)°C for 31 d, the ABR achieved a stable
state that resulted in 96% COD removal . When OLR increased stage by stage from 1.2 kg*(m’ *d) ™' 10 6.0 kg*(m’ *d) ™", the reactor could
performed steadily with a COD removal efficiency as high as 98% , and this indicated that compartmentalized ABR held a good performance
during shock loadings. It was found that a step change in OLR had a remarkably effect on the structure and distribution of microbial
communities in each compartment. With the organic loading rate increases the genetic distances among the microbial communities in the
compartments extended gradually, indicating that the specificity of microbial communities in each compartment was enhanced.

Key words: soybean wastewater; anaerobic digestion: anaerobic baffled reactor (ABR): organic loading rate; microorganism communitys
single-strand conformation polymorphism ( SSCP)
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Fig.1 Schematic diagram of the anaerobic baffled reactor( ABR)
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Fig.2  COD concentration, COD removal rate biogas yield and pH of the ABR system during its operation
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Table 1 Influent COD> COD removal, biogas yields pH» VFAs and biomass in each compartment of the ABR system during its operation hours
. wE Rl Hi7k cop COD %k PR VFAs ZEE MLVSS
ZATH B o pH
P /d /mgL."! /% /Led"! /mg*L"! /g=L"!
1 23~31 820+ 15 61 +4.38 10.4+0.26 6.0+£0.05 567 + 61 20.5
F1IMBA~31dD 2 23~31 293 + 49 86+2.91 5.4+0.22 6.8+0.08 452 £ 47 22.8
OLR 1.2 kg*(m? *d) ! 3 23 ~31 151 +40 93+1.75 2.1+0.03 7.0+0.14 180 + 38 22.9
4 23~31 87+22 96 +0.84 0.5+0.03 7.1+0.09 106 + 28 19.8
1 58 ~64 2 698 + 405 45+£5.92 33.8+0.48 5.5+0.06 1417 £ 155 27.1
2B (32 ~64 D 2 58 ~64 559 + 105 88+2.15 18.9+0.73 6.8+0.05 930 + 82 25.3
OLR 3.0 kg*(m? *d) ! 3 57~ 64 180 £ 21 96 +0.36 3.4+0.38 7.2+0.02 204 £33 25.2
4 54~ 64 116 21 97+0.44 0.7+0.31 7.2+0.06 109 + 24 20.6
1 77~82 3390 + 246 57+2.57 50.2+0.08 5.4+0.01 2040 + 148 29.5
B 3BrB(6e5~82 d) 2 76 ~ 82 947 + 153 88+2.14 21.0+0.33 7.2+0.02 1277+ 63 26.6
OLR 4.8 kg*(m’*d) ! 3 75~ 82 479 + 63 94 +0.87 3.5+0.08 7.3+0.03 206 + 34 27.9
4 75~82 259 + 65 97+0.83 1.0£0.12 7.4+0.03 108 + 28 22.8
1 95~100 3525+116 64+0.61 72.9+0.44 5.3+0.01 2550 +98 33.6
4B BL(83 ~ 100 d) 2 94 ~ 100 727 + 126 93+1.28 30.1+0.86 7.2+0.03 1484 + 67 30.6
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Fig.3  Single-strand conformation polymorphism (SSCP) of anaerobic activated sludge from the ABR during the four steady-states
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