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Effect of DO Distribution on Contaminated Urban Stream Water Treatment

Performance in Constructed Wetland
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Abstract: We evaluated the effect of dissolved oxygen (DO) on the performance of two pilot-scale constructed wetlands in treating
contaminated water from an urban stream. The aim of this study was to investigate a more effective DO distribution in contaminated
stream water treatment wetland that may aid future constructed wetland design effort. The results show poor natural aeration
condition and inadequate DO in wetland directly result in the deterioration of effluent water quality. Natural waterfall is an effective
aeration way and can improve DO concentration in wetland. The aeration capability of waterfal] can be evaluated by oxygen deficit
ratio (the ratio of difference between concentration of saturated DO and DO measured before and after waterfall) . The distributions of
DO obviously correlated with the quantity distribution of microorganism and removal rate of organic contaminants in wetland,
however there was no obvious relationship between DO and TP removal rate. Results of the study also indicate setting multi-waterfall
in plug-flow wetland can balance the distribution of DO and improve the nitrification.
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Table 1 Water quality of inflow for experiments

15 SS/mg-L™" COD/mg-L ™! NH;-N/ mg-L™" BOD;s /mg+L.~" TP/mg L7} R
BELE 21~151 30.3~104.6 2.8~11.2 7.5~68.9 0.19~0.74 53~118
BE 69.6 50.2 5.3 13.84 0.39 79.8
it MEE/NTU EE(ENEY) DO/mg-L~" ki /T pH

BEWNE 10~72 13~36 1.6~3.7 16. 0~28.0 6.4~7.3
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Fig.1 Schematic diagram of constructed wetland trench of experiment I
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Table 2 Parameter of substrate in wetland trench of experiment 1

pp T OEER BB PN FHHEE

M B /m /mm B3R /% F/mPom”?
FIE WA 3.0 30~40 41.2 3.16 % 10°
B0 WA 3.0 20~ 30 49.1 4.92 % 10°
FUB BmE 3.0 10~20 56.3 8.76 % 10°
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Table 3 Water quality parameters of influent and effluent

in experiment
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B

HiE

/%

88/mg- 171
COD/mg-L ™!
NH;-N/mg-L™!
TP/mg-L 7!

pH

BE/NTU
BEHHEE)
R

26~98  57.2
33.32~96.3

2.8~7.6 4.8
$¢.22-0.69
6.5~7.2 6.6

6~ 64 26
12~32 22
55~95 76

636

53.19 19.21~68.39

3.4~9.2

0.3 0.14~0.48

6.2~7.0
7~36
§~34

65~118

18.2

35.97
5.9
0.29
6.5
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3.2
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Fig.2 Distribution of DO along the wetland trench in experiment 1
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Fig-3 Schematic diagram of constructed wetland trench of experiment [l
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Table 4 Parameter of substrates in wetland trench of experiment I Co~ Ca
— S
BE BN BRK  RE PN FHLEE Sl (D

fii B A E/m /mm BRER /% A/m?em™?

BEE WA 1.5 20~30 49.1 4.92%10°
KEE PE 6.5 - 67.8 —
HYyE FE 100 10~20 56.3 8.76 % 10°

R o, AUFBETREMBEBREAME, co Mg 7
BABAKHMEHEREE BIEATH r TERM

F 5 HIMER B4 TR
Table 5 Parameter of vegetation planted in wetland trench

of experiment [I

FALBOK R ERBR , r BA, HAFCRBET.
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Table 7 Aeration effect of waterfall in experiment II

RE HfF DO BRKET DO BAEDO #TFH

4 B FHE OIMBE KE 9F¥ kKiEx REE /C /mgeL"! /mg+L71 /gL r
MHEKE/m 3,5 1.5 1.5 1.0 2.5 2.0 18 9.18 2.2 6.5 2.60
BHEE HK-m! 15 12 12 9 21 12 20 8.84 2.0 6.3 2.69
. 2. 6.3 2.76
6 URTUARTHR i; ggg 1.; 6.1 2.88
Table 6 Water quality parameters of influent 24 8.25 1.9 6.1 2.95
and effluent in experiment [I 25 8.11 1.7 6.0 2.90
.87 1. 5.9 3.08
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#(E HE /% FHEKGFRFRERE G EXREMEFII K
$/mgrL™! 39~151 75 7~28 15 80.0 KM B AT T REMHR B T FH
COD/mg-L ! 27.66~96.04 56.66 15.35~33.97 23.21 56.7 Hln,

NH;-N/mg-L ™! 4.6~8.6 5.69 2.9~5.8 3.73 34.8
TP/mg'L"! 0.17~0.71  0.41 0.15~0.31  0.20 48.9 r=1+0.38abh(1 - 0.114)(1 +0.046¢)  (2)
BODs/mg+ L~ 8.2~24.1 13.95 3.8~7.9 5.26 59.6 ok p ABAKWABEZ(n);:t PEE(C);a N
WH /NTU 18~56 32 9~24 12 63.5

EE(HEAE) 18~32 24 12~24 17 30.6

KESH, KBUE Y BEEKER 1.8, GRER

BKER 1.6, FE&ETRKER 1.0, ™EISLEKE

MRT A3 RBOKRIBRAL, ERAE 0,650 HBRK, HBE MK K R T E
ER#HKA 2 mg/LERRBD 6 mg/LEA. BK gy w@am FEgAkd 1.0, BBk N 1.3, 8%
HEMMRAETH » RAU  HEETFHRANE  pragsok® 1.35; % 1 FBARE(.8m) 58K
BRBRE (caven) SHAMBME()ZENLE, L B3 RBOK) — 5, 8 Pk R E 13738
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Fig.5 DO distribution along the wetland trench in experiment [
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Fig.6 Distribution of the quantity of microorganisms along

the wetland trench in experiment [I
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Fig.7 Removal of COD along the wetland trench in experiment [
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Fig.8 Removal of TP along the wetland trench in experiment I
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Fig.9 Removal of NH;-N along the wetland trench in experiment [
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