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A novel technology and its engineering application for rural domestic sewage treatment

CHEN Pei—zhen', ZHAO Jian—jun’, ZHENG Xiang—qun'

(1.Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2.Inner Mongolian Clear En-
vironmental Technology Co., Ltd., Hohhot 010020, China)

Abstract: Improvement in the living standards of rural people is generally accompanied by an increase in the annual volume of sewage dis-
charge. Consequently, the treatment of sewage and operation of rural domestic sewage treatment systems become difficult, specifically in ar-
id and cold regions. To address this problem, this research introduced a novel sewage treatment technology—The unpowered and evapora-
tive sewage treatment system. The unpowered and evaporative sewage treatment system comprised a pre—treatment device, secondary preci-
sion filtration device, special soil treatment device, and evaporation device. The entire system was installed underground below the frozen
soil layer. This system could treat sewage to the "first—class" standard listed in the Discharge Standards of Pollutans for Municipal Waste-
water Treatment Plant(GB 18918—2002). In addition, a removal rate of above 90% of ammonia nitrogen, total phosphorus, biochemical ox-
ygen demand (BODs), chemical oxygen demand (CODc,), and suspended solids could be achieved. Furthermore, the treated wastewater
could be completely evaporated by the terminal evaporation device. The operation of this system was simple, and the system did not require
special maintenance; Moreover, the system consumed very less energy, resulting in emission reduction. This system was now being em-
ployed for sewage treatment in rural, arid, and cold regions of China. Furthermore, this technology has been successfully employed in many
projects in Inner Mongolia and has been proven to be very effective.
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Figure 1 Profile of the unpowered and evaporative sewage treatment system

http://'www.aed.org.cn

— 571 —



R FRESMEZIR-H36E5-E5H

15K | ST [ 5 N e e e KRR

KA

5l

l

2 IEK
B

l

FEpk -3
JISEES

I

B2 Zehh-HAXSKLERETIZREER

Figure 2 Flow chart of unpowered and evaporative sewage treatment system
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Figure 3 Photo of the unpowered and evaporative sewage system

treating centralized rural domestic sewage
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Figure 4 Photo of the unpowered and evaporative sewage system

treating decentralized rural domestic sewage
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Table 1 Effects of the unpowered and evaporative sewage system

treating centralized rural domestic sewage

Bl MR ARMERRME(—ZA)

Wat:rk Eﬁﬁndex e Monitoring  Standard limit
First tank  well (level A)

COD¢/mg- L™ 230 20 50
BODs/mg- L' 151 6 10
BE/mg- 1! 71.4 13.6 15
B A mg- 1! 70.1 0.3 8

S /mg L 42 0.4 0.5

B AR SR /mg- L 0.12 0.05 0.5
EIEY)/mg- 1! 92 9 10
S/ mg - L 0.84 0.27 1
£ /mg - 1! 0.15 0.08 1
G 16 2 30

FERIGREEA-L! 7.0x10° <2 1000
pH 8.6 7.8 6~9

R2 EHH-BEXTKLEBERFGRESHARFEF
SRR (mg L)
Table 2 Effects of the unpowered and evaporative sewage system

treating decentralized rural domestic sewage(mg*L™")

KEFERR SRR HEDOE FRAERRIE (—Z A)
Water quality index First tank  Monitoring well Standard limit (level A)
CODe, 200 7 50
BOD:s 157 2 10
A 40 0.34 8
L 4 0.05 0.5
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