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Fig.l1 Schematic diagram of the integrated constructed
wetland system (IHCWS)
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Tablel Water quality of influent wastewater

fehr B2 Fren i SPHME
pH i - 7.05~7.56 732
WHR5(DO) mg/L 1.89~3.78 291
b2 T 44 #L(CODcr) mg/L 382.0~777.0 539.3
A4k T 4A 5+ (BODs) mg/L 203.0~486.0 302.4
A (NHz-N) mg/L 19.8~345 30.7
HETP) mg/L 3.60~6.35 5.0
S A BIEY(TSS) mg/L 95~222 132
g NTU 62~167 87

1.3 M B &G *

Kt 5 pe ik W4 2. liistr e, 4 7~10d
WOKFE— K, AR 200 mL, ZKJ5T AL K2 ARl
ARt AL IR S =, BN EAREEAT 3
AT I I F) 2 A B IR R B 5 5 AR
PR AL T AR PR . WIS AT IN W] 2 2008-05-01—
2009-01-18.
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Table2 Parameters and methods of experiment

o5 H o 757
pH 1 Orion 3-Star pH 1
Wi R4A(DO) Orion 3-Star %41
b2 T 45 HE(CODcr) PR FRE
A4k T4 H(BODs) AR RIS
2 A (NHz-N) IR R BR Eh 6
B (TP) BB Y RV
B AR ) (TSS) AT pETR R
whg HACH2100CN it &%

2 HREWH

2.1 BHMEER
WA, Rgiairtan, K. UiiEthFl H oKk
T4 (CODer) FZEML TR (BODs) ARt bifi
I AR A DL R34 2B an f] 2 ik 3 B, CODer 1)
RGO B% 0 93.0%, BODs 1714 25 (% 4 96.0%.
3 RBHHEOESREALTHLERGFEHERE

Table3 Average removal efficiency of the integrated constructed
wetland system (IHCWS)

HEARIR L kR B/
WiH (mg- L% (mg- L%

T bR PO bREZE IS ARHER 2

LERFRI%

P
(CoDar) 539.3 104.8 36.0 10.7 93.0 2.8

ifé&f)% 302.4 64.2 11.8 36 96.0 14
%A (NHz-N) 307 46 35 14 88.4 40
SETP) 5.0 0.7 06 02 87.7 32
& (&sas)@% 128.6 24.1 38 1.8 97.0 1.6
HhRE 90.9 20.7 9.1 38 89.6 49

e PSRN NUT, JLARFEFR A7 mg/L.

PR G PTE I L IRE R G, AN RR
HAPTFEAL, CODer H~F- ¥k KR & 539.3 mg/L F&
1| 360.9 mg/L, BODs -3 1 /K A& FH J5i & 302.4 mg/L %
F] 205.1 mg/L; CODcr ¥ 2:Br% 2 32.0%, BODs 2%
b 31.0%, B WLV LA I E R DR A B i A A
RO, A REAL Y5 K HE bR e, BT LR A S X AR
AR A S AN BRI AR TR v KA B TG AL
HEBI B

RO A PR () 45 A A FH — T TR T REIR IR LA
BEEIE, HE I R SRR T AR T A 2R 5k
A AEAAE RIS B K T A ML I = R 2 B o MRS
PR f HY 7K 4R B T & CODer 4 36.0 mg/L, BODs A
11.8 mg/L, CODcr f1 BODs 2B %4054 61.0%-
65.0%. Hi7K AT LA 275 K HE— PibnifE, A3 g T
AR A3 V5 7K ) A 04k BRI AR T )

2.2 FAWMER

M 2d Fik 3 w740, REGHAM], HEKZ A (NH-N)
FIARFRB B4 O 30.7 mo/L, ZeidiiiEi)s, ~F4k
AN 26.5 mg/lL, HB /KR =S A FRE, &5
RGBSR 3.5 mo/L o MG B L R Rk
88.4%, HrhyiEh i) 2pRE N 13.0%, Hu T HE H R
IRIIEBRR A 75.4% (B 3D, ikB075 K LA HEBChx e
(GB8978—1996) Mt i [ — LR ARt o
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Fig.2 Pollutants concentration of influent, sedimentation tank and effluent change with running time in the
integrated constructed wetland system (IHCWS)
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Fig.3 Removal efficiency of sedimentation tank and
constructed wetland bed
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Northern rural domestic sewage treatment by integrated household
constructed wetlands

Wu Shubiao’, Dong Renjie®, Zhai Xu?, Hu Jing!, Wang Peng’, Liu Lin’, Liu Zhuging"*
(1. College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China;
2. The Northwest Sation of Biogas Products and Equipment Quality center of Ministry of Agriculture, Northwest Agriculture and
Forestry University, Yangling 712100, China; 3. College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: A ten months continuous study (covering winter period) was conducted on an integrated household constructed
wetland system for rural wastewater treatment. With a 0.5 m of biomass thermal insulation layer on the top of the system, the
system temperature remained above 7°C while the lowest climate temperature of -15°C, guaranteeing the ordinary treatment
efficiency. The removal rates of COD, BODs, NHs-N, TP, TSS, and turbidity were 93.0%, 96.0%, 88.4%, 87.7%, 97.0% and
89.6%, respectively. The effluent concentrations were 36.0, 11.8, 3.5, 0.6, 3.8 mg/L and 9.1NTU, respectively. The perfect
removal efficiency of integrated household constructed wetland proved its potential application in the rural areas for the

distributed wastewater treatment and environment protection.
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