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Treating severe black and odorous water by

two-stage AO gravel contact oxidation process
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Abstract: In order to improve the operating efficiency of the two-stage AO—type gravel contact oxidation process to
treat severe black and odorous water bodies, the optimal hydraulic retention time ( HRT) , internal reflux ratio and in-
fluent water distribution ratio of the treatment system were investigated. And the pollutant degradation laws in differ-
ent functional areas were also studied. The results showed that the best operating parameters of the system were :
HRT was 10 h, internal reflux ratio was 200% , influent water distribution ratio was 6:4. Under this working condi-
tion, the treated water volume per unit time increased by 20% compared with the start-up period, and the removal
rates of COD and TN were 88% and 55%, respectively, which increased by 18% and 15% compared with the start-
up period. The removal rate of NH,"=N stabilized at about 90%. A moderate increase in internal reflux ratio pro-
vided more NO; =N to promote the first-stage AO denitrification, and an increase in influent water distribution ratio
could optimize the supply of carbon source for denitrification, thereby increasing the TN removal rate of the system.
Research showed that the optimized two-stage AO—type gravel contact oxidation process had greater processing ca-
pacity and better denitrification and carbon removal effects on severe black and odorous water bodies.

Key words: contact oxidation between gravels ; two-stage AO ; black and odorous water; operating parameters ; nitro-
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Fig. 1  Gravel contact oxidation reactor
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Table 1  Different operational parameters in group

N % A [ oK &
B B 2% HRT/h /% I
12 100 5:5
JK 3 B g 10 100 5:5
& T B B BB 8% 1 8 100 5:5
6 100 5:5
12 0 5:5
12 100 5:5

28 2
e 12 200 5:5
=R e 12 300 5:5
Pk B Bt 12 100 6:4
12 100 5:5

S 43
L 12 100 4:6
12 100 3:7
It TOBITH B RMi#R2 10 200 6:4
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Fig. 4 Removal effect of main pollutants in the
reactor under different internal reflux ratio
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Fig. 5 Removal effect of main pollutants in the reactor

under different influent water distribution ratio
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Table 2 Examples of biological contact oxidation technology for treatment of severely polluted rivers
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