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Abstract

concentrated disposition, the non-powered constructed wetland system was employed 1o treat the domestic sewage

Application of the non-powered constructed wetland system on rural domestic sewage treatment

Focused on the characteristics of rural domestic sewage,such as scattered distribution and difficult to

from three typical {amilies in Guangming Village, Wangcheng District, Changsha City. Moreover, the purification
efficiencies of the local non-powered constructed wetland system in the summer and winter were compared. The result
showed that the constructed wetland system had obvious purification effect on the rural domestic sewage, the average
removal rates of COD, TP, TN, ammonia nitrogen and SS were 71.83%,97.20%,83.52%,55.34% and 71.79% in
winter,and 91.52% ,93.99% ,83.22%,75.15% and 65.04% in summer,respectively. In particularly, the effluent TP,
TN and ammonia nitrogen could meet the “Discharge standard of pollutants for municipal wastewater treatment
plant” (GB 18918-2002) class T A or B after purified by constructed wetland system. And the effluent COD could
reach to the class [ of GB 18918-2002, However, the low temperature in winter cause a significant effect on the
removal efficiencies of COD and ammonia nitrogen,and the effluent SS could not meet the standard of GB 18918-2002.
Therefore,it was suggested to increase interception facilities or set up thermal insulation measures in winter to
improve the purification efficiency of constructed wetland system on rural domestic sewage.
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Fig.1 Flow of the constructed wetland
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Table 1 Basic information of 3 typical families in Guangming village
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Table 2 Characteristics of domestic sewage in Guangming village mg/L
_ £F HE
el i PHE T ARAEE ¥t TR AR
COD 206,50~280.30 236.20138.95 167.50~210.32 182,79123.89
TP 2.00~2.09 2.06220.05 1.57~2.06 1.8940.28
TN 103.92~138.56 118.761-18.12 94,92~139,56 123.601+24.89
HE 13,84~52.28 35.71119.76 9.89~47.92 31.33419.47
SS 176~391 264+113 136~383 2254137
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Fig.2 Water consumption of 3 typical families
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Table 3 Removal of COD from constructed wetland in Guangming Village
#K/(mg - L™ HK/(mg=L"1)
COD 3 %
oA rE e rE T =%
HE A 280.30+12.02 210.321+9.98 95.0344,51 22.18+1.08 66.10~89.45
KEB 221,79+10.96 170.55+7.67 48.201+1.74 16.830.69 78.27~90.13
KEC 206.50+£9.65 167.50+8.41 59.65+3.00 8.41+0,39 71.11~94.98
R4 HEFAIRIX TP HOEEBR
Table 4 Removal of TP from constructed wetland in Guangming Village
BEK/(mg - L7 #i7K/(mg= L)
TP £B#/%
T %% i %% iz il
KEA 2.08+0.10 2.0440.10 0.1340.01 0.09+0.01 93,75~95.44
FHEB 2.0910.10 2.06+0,11 0.02+0 0.0940.01 95.63~98.85
#HEC 2.0040.10 1.57+0.07 0.0240 0.1440.06 90.89~99.00
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Table 5 Removal of TN from constructed wetland system in Guangming Village

(mg =+ L71) /{mg+«L™1)
T #K/(mg Hk/(mg TN £ %)%
£FE HE % 2%
HE A 103.9214.93 139.56£5.57 20.6011.03 19.70£0.93 80.18~85.88
HKEB 138.961+6.78 136.32£5.98 22.3041.32 20.30+1.21 83.95~85.11
HKEEC 113.4045.33 94,9244.18 16.,4040.81 19.40+1.14 79.56~85.54
6 RWHATREIERNER
Table 6 Ammonia nitrogen removal of constructed wetland system in Guangming Village
K/ (mg « L71) K/ (mg L7H
mH BRERE/ N
&% BF LF BEZ
KEA 52.251+2.35 36.191+1.69 16,90+0.79 2.811£0.13 67.67~92.22
KEB 41,001+2.11 47,9242.28 12.7140.58 9.971+0.51 69.00~79,20
FKEC 13.8410,66 9.891+0.38 9,78+0.42 4.5540.18 29.34~54,02
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Table 7 SS removal of constructed wetland system in Guangming Village

Bt/ (mg+ L7

HAK/(mg« L™1)

H i= 5= e ) SS kBE/ %
RE A 391+188 383+19 633 51+3 83.89~87.21
HEB 225+11 15747 80+4 73+4 53.50~64.44
FKEC 1768 1366 58+3 6213 54.41~67.05
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