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Fig.1 Schematic diagram of the experimental system
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Table 1 Simulation of sewage water quality
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Fig.2 Variation of pH and ORP with operation time
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Fig.3 COD removal efficiency with operation time
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Fig.4 Variation of COD removal efficiency with operation stages
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Fig.5 Variation of TP removal efficiency with operation time
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Fig.6 Variation of TP removal efficiency with operation stages
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Fig.7 Variation of TN removal efficiency with operation time
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Fig. 10 Variation of NH;-N removal efficiency with operation stages
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A new integrated reactor of fixed-bed and mutil-aeration bed for
waste water treatment

LIU Xin~ LIANG Huailiang SHI Yuan ZHOU Chuan XU Binbin
(Nanjing Foresty University, Nanjing, 210037, China)

ABSTRACT

A new type of fixed-bed reactor contacted with aeration tank was developed to solve the insufficiency of
carbon source in nitrogen and phosphorus removal process of general sewage water. Both in the aerobic and
anaerobic environment, the chemical phosphorus and biological nitrogen could be removed in the packed bed
(filler; coral sand, charcoal particles and steel slag). The contaminants in the simulated domestic wastewater
had 170—190 mg-L~' COD, 27—30 mg-L~' TN,810 mg-L " TP and 23—25 mg-L~' NH, -N. The reactor
started successfully in the twenty-seventh day. After running stablely for 100 days, the results showed that
when the HRT and DO in the aerated water were 14 h and 3.5 mg-L™" respectively, the reactor had good
treatment effect. The concentration of COD, TN, TP and NH, -N in the influent were 30.7 mg- L™,
5.59 mg-L™", 1.0 mg-L™", and 4.67 mg-L™" respectively, achieving primary class B effluent standard of
GB18918—2002. The concentration of TP in the sewage after the treatment of slag packed bed dropped to
1 mg-L~" approximately. TP in sludge could be effectively removed. Meanwhile, the competition for carbon
source was avoided during the phosphorus and nitrogen removal process. The result was that surplus nitrogen
and phosphorus was effectively removed from water.

Keywords: coral sand, bamboo charcoal, steel slag, integrative reactor, nitrogen and phosphorus

removal.



