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Effect of Running Parameters on Organic
Pollutants Removal in Constructed Wetland
Treating Stormwater Runoff

XIAO Haiwen , CHEN Ni, LIU Dengfa, ZHAI Jun

(Key Laboratory of Three Gorges Reservoir Region’ s Eco-
Environment of the Ministry of Education, Chongqging University,
Chongqing 400045, China)

Abstract; The effect of nominal hydraulic retention time,
water depth and antecedent resting period on organic matter
removal performance of constructed wetland treating runoff
under stochastic intermittent constant inflow was investigated
through orthogonal experiments. Results indicate that effect
rank of the 3 running parameters on COD¢, removal rate is:
hydraulic retention time (HRT) > water depth > antecedent
resting days, and HRT has more significant effect on CODg,
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removal than the other two parameters. COD¢ removal rate
increases with the increasing of HRT, however, the effect of
HRT on COD¢ removal rate becomes unobvious when HRT is
longer than 36h. The shorter the HRT is, the greater the
effect of antecedent resting period on CODc, removal rate is.
The difference in COD. removal rate is not obvious for
constructed wetland with water depth of 0.2 m and 0.4 m,
however COD. removal rate decreases significantly when
water depth rises to 0. 6m which might result from the
decreasing ability of oxygen transfer and hydraulic efficiency
in wetland bed. Average concentration of COD. of water
column in weland bed decreases with the increasing of
UV, /COD,
which indicates that inner-system organic

antecedent resting days, but increases
significantly,
production increases from macrophyte roots exudation and

metabolic activity of microorganism.

Key words: constructed wetland; runoff; organic pollutant
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Fig.1 Plan and profile of the experimental constructed wetland
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Tab.1 Parameters of experimental factors in orthogonal
experiment plan

k¥45  HRT/h AT @37k B/ mm ARD /d
1 48 600 1
2 36 400 3
3 30 200 8
4 24
5 20
6 16

1.3 RBERKRHHFHE
FEETIETSEF 8 H 10:00 #1 15:00 7E 2
LRI I L MK B R AKAE 1 IRAE 3t L 7KK

HESATINA, ZER AT ER I RO, RS R
BE KRS FAE (B D, 3k 9 MRE A, FAE
PSR FIVE B BRIT SR AR KR 45 pm BB S
85 COD, Jit 8 ¥ BE , W3 J7 25 8 3C#k L9 1. DO
(dissolved oxygen) i & ¥ & HACH sensionl &
SMNEFLENIAGMWE; 254 nm F5MHROL B
(UVise , BAAL ™ )R 45 pom SR BRKG K HEHIIR 5
RSN 66 BT . SO B B B 35 W AL AR
EDOJ Bl UV 5 CODCJﬁﬁWEE‘JHSﬁ%’ A,L -

mg ! e cm™.

2 H£R

IERABA R WA 2. fi3R 2 o] I, ZEA RS
SHRN TR TR ERRNERBE.
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Tab.2 CODgq concentration and removal rate under different running conditions

- CODo W/ CODRRMHI AR/
THFS  HRT/A U k%/mm o ARD/ (mg + L™D (mg + L™ EBE/ %
K K ok ok
1 48[1] 0. 029 200[3] 3[2] 113.6 25.5 43.8 6.5 77.6
2 36[2] 0.118 600[1] 3[2] 118.4 3.4 41.5 8.8 73.5
3 16[6] 0. 265 600[1] 3[2] 99. 8 69. 8 35.2 15.9 30.0
4 48[1] 0. 088 600[1] 8[3] 129. 2 24. 4 57.8 7.9 8l.1
5 20[5] 0.071 200[3] 3[2] 101.4 3.7 44,5 14.4 68. 8
6 20[5] 0.212 600[1] 8[3] 114. 3 66. 3 28.9 15.2 42,0
7 30[3] 0. 047 200[3] 8[3] 136.3 28.3 42.1 11.8 79.2
8 24[4] 0.176 600[1] 1[1] 128.5 47.1 20.5 13.9 63. 3
9 20[5] 0. 141 400[2] 1[1] 105.1 39.7 31.6 18.2) 62. 2
10 16[6] 0. 088 200[3] 1[1] 110. 2 56. 0 78.5 23.1 49,2
11 30[3] 0. 094 400[2] 3[2] 176. 3 41.7 45,8 19.0 76. 4
12 30[3] 0. 141 600[1] 1[1] 122.3 3.2 41,1 11.5 74.5
13 36[2] 0.078 400[2] 8[3] 135.3 23.3 33.9 9.3 82. 8
14 16[6] 0.176 400[2] 8[3] 101. 8 46. 3 54,2 18.4 54.5
15 48[1] 0. 059 400[2] 1[1] 160, 0 26.7 39.6 6.7 83.3
16 24[4] 0.118 400[2] 3[2] 113.7 32.1 48,3 14.1 71. 8
17 24[4] 0. 059 200[3] 8[3] 110. 2 27.8 20. 2 15.8 74. 8
18 36[2] 0. 039 200[3] 1[1] 160, 3 27.3 29.0 9.7 83.0
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X CODc, Z:B5 34 PR B 4T, IR4E IE 32X B AR
2PN HRT KR ARD S8 UL HBR 8
EREEEHEAT S AT, SR K 3, R K, ~Ks
HIKF 1~6 BI85, AK A 2.

B3R 3 /A1, 3 sS40 CODc EBR M
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Tab.3 Maximum difference analysis of running
parameters affecting removal performance of

CODq
2% K. K: Ks K. K Ks

AK WA EEA

HRT 80.7 79.0 76.7 70.0 57.7 44.6 36.1 ek
KL 60.8 71.5 72.1 BE
ARD 68.7 66.3 69.3 wE

A B R B K B/IMRYCH HRT KR ARD, KA
HRT Jyes@@nm B K , %25 BRBUR 52 a2 BT K
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Fig.2 Effect of HTR on CODg removal rate
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Fig.3 Effect of water depth on COD. removal rate
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Fig.4 Vertical distribution of dissolved oxygen
in wetland bed
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Fig.5 Effect of ARD on COD¢ removal rate
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Fig.6 Varaition of organic parameters during resting period
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