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Experimental Research and
Mechanism Analysis on Sewage
Treatment with Gravel Contact
Oxidation Reactor
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Abstract This paper introduces a new technology named gravel
contact oxidation reactor to the sewage treatment, whose purpose is
to test the sewage treatment efficiency under different conditions by
changing water temperature, HRT, and the aerating form. The paper
also intends to disclose the mechanism of the excessive sludge
reduction through biological analysis of the community structure of
the microbes and the dominant microbe functions. The experimental
results indicate that under the conditions of 20°C, HRT =10 h,
continuous aeration, the sewage treating process can be expected to
go in a desirable manner. That is to say, in such desirable manner,
the removal efficiency for treating COD, NH;-N, SS, its turbidity
can be expected to reach 85%, 65%, 91.2%, 97% with no excessive
sludge discharged. Furthermore, the analysis has also found a great
number of different kinds of microbes in the reactor. Protozoa,
including rotifer and vorticella, which help to promote the excessive

sludge decrement by lengthening the food chain, predate the
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bacteria directly, and enhance the bacteria activity. The dominant

members

metabolization, and Bacterodietes/Cytophaga microbes mainly by

fermentative metabolization. Such microbes are also found favorable

are Pseudomonas

for the excessive sludge decrement.
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Fig. 1 Sketch map of the gravel contact oxidation reactor
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Table 1 Quality of experimental inlet and standard outlet water
DO/(mg-L7") COD/(mg-L™) /NTU /(mg-L™7) SS/(mg- L) /(mg-L") pH
0 200~500 30~300 30~70 100~200 0.25~0.75 8~9
1.0 50 10 20 10 1 6.5~9.0
1.3 2.2 COD SS
90 d, ®
, o 25 1A, , , ; , s
(HRT) , o
o , 20~30°C, 20°C .30C
, COb SS ,20°C
2 30°C ,COD 85%  88% ,SS
21 HRT COD 91.2% 93%. ,20C 30°C
20°C , (6.8.10,12.14 h) ) o , 20 C
, COD 2 ~HRT 4~ o
8h ,COD <60%;HRT 10~14h ,COD > 2.3 COD.SS,
80%, HRT COD , 20 C 10 d, 2h 4h
o , HRT 10 h, 20d 3~ 5
* b
B o COD 44 mg/L.,
i
gl 18.5 mg/L.,SS 3 mg/L., 6.1 NTU,
3 2h/2h , )
COD 60 mg/L, 22.1 mg/L.,SS  55.0 mg/L,
13.9 NTU,
HETh 4 h/4 h , ,
2 HRT COD COD 59.8 mg/L, 14.7 mg/L,SS  33.8 mg/L,
Fig. 2 Effects of HRT on the removal rate of COD 6.7 NTU,
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Fig. 3 Removal effects of each index in the case of
continuous aeration
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Fig. 4 Removal effects of each index in the case of
2 h/2 h intermittent aeration
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Fig. 5 Removal effects of each index in the case of
4 h/4 h intermittent aeration
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(a) Vorticella (b) Epistylis

(c) (d)
(c) Rotifer (d) Wireworm
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Fig. 6 Microbes in the reactor
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Fig. 7 Mechanism framework of sewage
purifying by prokaryote
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