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Abstract

rural domestic sewage treatment were investigated. Results showed that the system in spring, summer, autumn

Seasonal performances of anaerobic tank-integrated constructed wetland ( AT-ICW ) system for

played a great role on the removal efficiency of ammonium ( NH, -N) , total phosphorus (TP) , and average re-
moval rates were 92.8% ~97.0% and 56.4% ~65.9% , respectively , in contrast the removal efficiency in
winter was a little low, and the average removal rates were 67. 1% and 42.5% , respectively. The NO;-N remov-
al ability of the system was poor and appeared the accumulation with the average cumulative rate of 71.5% ~
342.9% during four seasons. The system could effectively reduce total nitrogen( TN) by 57.3% ~68.9% in
spring and summer and relatively low by 24.5% ~35.8% in autumn and winter. The COD removal effect of the
system in summer was good with the average removal rate of 78. 3% , by contrast, winter and spring remove
effect is poorer by 37.8% ~43.5% . The effluent can meet Class A level one of national discharge standard of
pollutant for municipal wastewater treatment plant. The AT-ICW system is not only effective on pollutant removal
but also low cost of operation, so it is suitable for rural decentralized sewage treatment.

Key words integrated constructed wetland ;domestic sewage ; treatment effect; seasonal variation
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Fig.1 Flow chart of anaerobic tank-integrated

constructed wetland (AT-ICW) system
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Table 1 Inflow sewage properties of

AT-ICW system (mg/L)
& COD TN NH, -N NO; -N TP
# Z 86.7+84 23.2£2.6 20.7+6.9 1.64+0.1 0.81+0.15
H Z 67.4+£17.9 18.6+8.6 14.6+6.8 1.82+0.7 1.04+0.27
B Z 77.9+11.4 20.7+1.4 18.7+2.0 2.33+0.9 1.14+0.37
& Z 73.7+9.3 19.6+£5.0 11.9+2.2 2.21+1.0 0.73+0.06
1.3 ks dr R iL 77 &

37T 2009 4F 10 H (k) 2010 4 1 H (%) .
4 HF) 8 A4 D AM, 5S4 Rk—%oK
BELSE H A % 75 S i (COD) L BUE (TN | L %
(TP) \NH, -N . NO; -N, JK# 734 J5 % : COD 3k
‘PR 34 AT T A 0 5 TP SR P S 6 TR B 1 A — S B
P b a3 TN NH," -N Al NO; -N F) H 3t 2 43 #r 4X
( AA3-Bran + luebbe) Jll %€ .

2 XBWERSOW

2.1 AT-ICW W& EBRIR
2.1.1 AT-ICW # NH, -N Xk %

AT-ICW R4 K 45 #on Xt NH, -N B 2% B 0%
ME 2w, IREN NH -N LKBR%EHF KFEHT
& B HhE R LRRE N 16.8% , LAk T
BIREAR 34. 6% o FFIE KT 2 Bk FE L
BRA LA, EBRFAE 26.8% ~36.7% ; 4 F i
2% P EBRBNN11.9% , EHBBME E K
TR B NH-N BBRGCR , Hh B 5= &
BRAECCR B g, P-4 LB #iK 5 92.3% ;4 2 NH, -N
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Fig.2 Removal rate of NH, -N by AT-ICW system

2.1.2 AT-ICW # NO, -N %

AT-ICW R G K & Bt Xt NOy -N Ay 2 BR 3 %
WK 3 frR . REME ZE NO, -N LERFCR AT, °F
BIR 3] 28.2% 4 B BR AR B A ] 5 4 20 Jix
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TRHL G T e H 2R3 25. 7% 11 22 B s 5 LA AN, Hoft
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BB A N [F] 5 4 22 R AR AR /N, 2 R RN
84.3% . RGEMAE H Tk ZFX NOy -N (1 FR
AR - T1. 5% , — 265. 3% . — 342. 9% A
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Fig.3 Removal rate of NO; -N by AT-ICW system
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Fig.4 Removal rate of TN by AT-ICW system

2.2 AT-ICW iJ TP XB =X

AT-ICW R 48} & Hookt TP By LK BRFCR Kl 5
JiiRs e IRAME B Tk A& ZE X TP (1 5 BR 2 45 4
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Fig.5 Removal rate of TP by AT-ICW system
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Fig.6 Removal rate of COD by AT-ICW system

2.4 HeRmAKKR

FENRGHK KT 2 Proas. #RE
B, HE 7K R 25 35 e Wk B2 2 (R AE 22 5 (HLAR IO
15 K HETICAR AR AR 2 18 B 3l B 75 K Ak B )95 e 4
B2 A bR iE (GB 18918-2002) , 5 T. L R 4
P BRAE A 35 K b BEASCR

x2 HAEIZARFHKKR
Table 2 Discharge water properties of
AT-ICW system (mg/L)

Z& % COD TN NH;-N  NO; -N P
H ZE 41.9+7.5 7.4+3.7 1.5+0.2 2.7+1.3 0.33+0.03
H 7% 13.6+7.9 8.0+2.8 0.5x0.1 6.5+0.9 0.41 £0.05
Fk 7= 28.2+£3.9 13.3+2.4 1.8+0.2 9.8+1.8 0.40+0.09
K Z= 43.0+5.8 13.4x1.4 3.6x0.1 6.7+1.2 0.41 £0.08

-, 50 15 5(%%38) — 0.5
bt
3 3 it
3.1 mHEBRBRSN

e AT-ICW R4 3 Ao JRA R &2
NH, -N LR %, KRR TR & 2 F /iR A F T2
AR, 1 A< ZR ARG IR DR S8 f0 A 1 3 o R AR, W
NH, -N 5%, 3 BT & IR A 1 L BR R AL, 17
LRI W S AR R — A f HLE
FE AU B 3 A e AR IR 2 30 ~35°C , ARSI UK
ST VR U R A T M P X R BT AL I L, e
TR BE FEA MR A 00 T, NH, -N 25 B 0 275 ME
R, HELR R, & TRl 3 H X,
NH, -N EBRACR e br (B 2) , 3 225 P2 D4R
K- 08 I T b PR 34 IR AR B N R T RS AR AE
117 3 L 0 1 Hy A K AV R R R B AR
FAEWE b IR AR N B B 22 47 40 DX 8, A T AT Y
NH, -N iy £,

TR M NO, -N [ L BRVLBERR T A v
KA AR, B 32 22 0 i DR DR At 1) 3% BRIEDRL 3R 1
AR KL T AR . NOy -N R R b %
AR R — A BB S, VT RE S RS AR AE A2
W B S R R A T L HRIB KRB RR M E
k&3 YL T NO, -N R 8 322 5 4 7] fig
NS MLl b N S TR A - =S W ) R S G i
P55, FEVE Hb N & AR A A RO, T R A E R A
R BH AT 25.6% 1 NOJ -N L%, Al
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AR 20 B 2 PR AL AN K, 32 B A B RLRE D
FRTE K - 185 U 300 45 1 003 Mk TN ) 25 B i
PyFe L AR RAF TR A, X AT RE R IR AR 4 Y
ZEAEAGIRE ., AT-ICW 258 &% TN FEIE
PRGN P £, # 2 e R g
B, 50 2 1] A0 PR VA B AN K B E TN B R
BOR
3.2 TP HWEBRSWN

PR MRS TP 2 B R B E X 5 15 55 19 25 )
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3.3 CODHIEBRHMEN

REME KE COD L& TH &%, XA
B AR M COD 1) 22 B 32 6L B 14 B WA s A 6 o
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A HUR PR Z | 3K B 19 COD 22 BR AR s
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4 # i
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