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Effects of Dissolved Oxygen in the Oxic Parts of A/O Reactor on Degradation of
Organic Pollutants and Analysis of Microbial Community for Treating

Petrochemical Wastewater

DING Peng-yuan', CHU Li-bing', ZHANG Nan’, WANG Xing’, WANG Jian-long' "

(1. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China; 2. School of Water Resources and
Environment, China University of Geosciences, Beijing 100083, China; 3. College of Environmental Science and Engineering, Hunan
University, Changsha 410082, China)

Abstract: Effects of dissolved oxygen (DO) on the hiodegradation of organic pollutants were investigated using A/O reactors for the
treatment of actual petrochemical wastewater. Two A/O reactors, DO were controlled at 2-3 mg+L ™" in the oxic parts of reactor A and
5-6 mg-L™" of reactor B, were operated in parallel for comparison. The nearly a half of year operation results showed that the effluent
COD in reactor A (72.5 £14.8 mg-L™") was slightly higher than that in reactor B (68.7 +14.6 mg-L™") at a HRT of 20 h. The
average COD removal efficiencies were 67. 0% and 68. 8% , respectively. The effluent ammonium concentration was maintained at 0. 8
mg-L"" and approximately 95% of ammonium removal was achieved. The effluent BOD, concentration was lower than 5 mg-L~". This
indicated that the organic pollutants could be degraded thoroughly by the A/O processes, which were affected slightly by DO. Results
of 454 pyrosequencing analysis of the sludge in oxic parts showed that at the phylum levels, sequences belonged to Proteobacteria,
Planctomycetes and Bacteroidetes were abundant with 58. 7% and 59.2% , 14. 7% and 12. 7% , 10. 8% and 12. 4% of total bacterial
sequences in reactor A and B, respectively. Ammonium oxidation bacteria Nitrosomonas, nitrite oxidizing bacteria Nitrospira and
obligate aerobic bacteria were highly enriched in reactor B with high DO levels, while the anaerobic denitrifiers Azospira and Acidovora
were highly enriched in reactor A with low DO levels. The identified bacteria belonged to genera Nowvosphingobium , Comamonas,
Sphingobium and Altererythrobacter were reported to degrade PAHs, chloronitrobenzene, pesticides and petroleum, which contributed to
the degradation of petrochemical wastewater.
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Fig. 1 Schematic diagram of the experimental set-up
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Table 1  Characteristics of the influent

COD TOC BOD, A
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TEE BA Jy i UV,s,
6

0.68 0.6 28.
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Table 2 Analysis of the effluent from reactor A and B

COD

BOD;

A

7
Mg

B 13 HRT/h /mg-L~! /mg-L"! /mg-L~! /mg-L~! /mg-L~! /mg-L~! UVasa
A 30 77.2 £14.5 2.7+1.1 1.2+1.4 9.2+2.1 11.7 2.1 0.8+0.3 0.61 +0.02
20 72.5 +14.8 4.9+0.3 0.8+0.3 14.4£3.0 22.0+1.0 1.2+£0.2 0.67 0. 07
B 30 78.9 +17.0 3.4+2.4 1.0£0.6 10.1+2.3 12.5+2.9 1.0+0.3 0.63 +0.02
20 68.7£14.6 2.8+0.6 0.8+0.5 15.5+3.4 23.4+1.6 1.1+0.2 0.70 =0. 07
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Fig. 2 Time course of COD concentrations in the influent and effluent and COD removal efficiency
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Fig. 3 Time course of NH, -N concentrations in the influent and effluent and NH,-N removal efficiency
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Fig. 4 Changes in COD, NH, -N, TN and TP concentrations at different parts of reactors
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Fig. 5 Changes in SMP composition in the influent and effluent
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