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Diurnal and spatial variations of pollutants in vertical flow constructed wetland
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Abstract The patterns of variations of COD TN and NH, -N concentrations with time and space during one day and
night were studied in a laboratory-scale vertical flow constructed wetland. The results showed that the removal rate of
pollutants had a certain periodicity and that there was a large difference between day and night. The highest removal rate
of COD NHy -N and TN appeared at 15 00 and the lowest appeared at night. COD and NH, -N decreased rapidly in
the upper part of the wetland 60 ~ 90 ¢cm above the bottom  and varied slightly in the middle and lower part. TN
decreased significantly along the course of the wetland. The changing trend of COD TN and NH, -N concentrations was
significantly correlated with DO the higher the DO concentration was in the wetland the more beneficial DO was to the

removal rates of organics and nitrogen.

Key words vertical flow constructed wetland diurnal variation space variation organics nitrogen dissolved oxygen

NH4+ -N 6-7 10
DO

50979028
1984 —

200801065
E-mail well. gm@163. com
49 -



NH, -N mg/L  7.00mg/L
87.6% 87.3% COD
COD TN  NH; -N 300
COD 15.04mg/L  14.05 mg/L
1 72.5% 75.3% 9 00 COD
1d 78.0%
1.1 76.7%  COD 9001500 300
1 @0.15mx 1.00 m 2 b NHf-N
2 ~5mm COD
0.0176 m® 0.46 NH; -N
2.88L/d 15 00 3.18mg/L  1.2mg/L
0.16m°/ m* d 76.5%
90.7 % NH4 -N
23 00 NH4 -N
7.20mg/L.  4.51 mg/L
G ML —o— HK —o—HHK —a— LEHF
100 1 100
Il -: 80 1 W 180
g 60 P00, 000, 00000000 | 60 &
" = B
It O a 40| 140 £
s R
T 20} 120
W
Hizk o 0 . . . . 0
0:00  12:00 0:00 12:00 0:00 12:00
1 A
12 (2) COD
30 r 1 100
T: 24 1 80
o
COD £ 13t {60
= i
50 mg/LL TN P:: 12t 140 %\"1
15mg/L. TP ¢ ol 120
0.5mg/L 0 0
24 h 2h 0:00 12:00 0:00 12:00 0:00 12:00
inpdl
20cm 45 cecm 60 cm 75 ¢m (b) NH. N
DO COD NH; -N TN
40 170
11 R
D30t 150 ¢
= 20} 130 £&
2.1 Z #
2009 < 10t 110
4 2 25 26 0 A IR
2 a 4 25 26 0:00 12:00 0:00 12:00 0:00 12:00
iR
COD 2 (©) TN
2 a COD
2 COD 2 COD NH; -N TN
15 00 6.95

50 -



49.8% 66.0% NH;-N 1d
9 00
53.4% 74.9% NH; -N 9 00
1500 23 00
2 ¢ TN
TN
TN COD
NH; -N
15 00
TN
52.8% 55.8%
COD TN NH{ -N
1d DO
11 00~15 00 12
COD  NH; -N
15 00
DO 2 a
2 b NH; -N
COD
3 COD DO
NH; -N 2 b 2 NH; -N
1 2
1
13
NH; -N
NO;-N  NOj -N
TN DO
NH; -N
NH; -N COD NH;f-N TN
NH; -N
TN  COD 21 00
TN
3
NH; -N TN TN COD
2.2
COD  NH;-N
3 3 a 3b
COD  NH; -N
60 ~ 90 cm 70%  COD
60% ~70%  NH, -N

30 cm
3¢ TN
TN
60 ~ 90 cm TN
40%
15%
COD NHj -N
100 100 [
g ¥ :
2o
iIE = 9:00 i
o4t = 1500 &
= +300 £
s 20 L oS
0 20 40 60 037 9 12 15
£(COD) /(mg-L™) P(NH; -N) /(mg-L™)
(a) COD (b) NH[ -N
100 [ 100
5 80 5 80
w60 60
IE =
E 40| @: 40
L L
=201 =20
0 4 8 12 16 20 2 4 é
P(TN)/(mg-L™) £(DO) /(mg-L™")
() TN (d) DO
3 COD NH{-N TN DO
DO
DO
DO
14 60 -
90 cm
DO
COD  NHf-N
COD
DO
COD NH;-N
TN
DO
3d
DO COD  NH; -N

51-



15 00 DO

COD  NHy -N 300
DO DO
DO
80% ~90% DO
30 cm 10% ~ 20%
DO
30 cm 30 ~ 90 em
3
a.
1
COD NH;-N TN
15 00
COD 15% NH, -N
25% ~30% TN 10%
b.
60 ~ 90 cm
COD  NH{ -N
TN
c. COD NH;f-N TN
DO DO
2 30cm
1

J . 2006 22 5 33-36.

2 BRIX H. Function of macrophytes in constructed wetlands J .
Water Science and Technology 1994 29 4 71-78.

3 . DO

J. 2006 26 11
1828-1832.

4 FENNESSY M S CRONK J K MITSCH W J. Macrophyte
productivity and community development in created freshwater
wetlands under experimental hydrological conditions J . Ecol
Eng 1994 3 4 469-484.

5 . 14

J. 2001 21 3 52-56.

6  POLPRASERT C KHATIWADA N R. An integrated kinetic

model for water hyacinth ponds used for wastewater treatment

J .Water Research 1998 32 1 179-185.

7 .

J. 2000 19 5 45-51.
8 .

J. 2006 26 1 30-33.
9 .

M. 2004.

10 .

J. 2006 27 10 2009-2013.
11 . M .4

2002.
12 . DO ORP
J. 2008

28 10 2036-2041.

13 BRIX H.Treatment of wastewater in the rhizosphere of wetland
plants-the rootzone method J . Water Science and Technology
1987 19 107-118.

14 . J. 1996 16

3 83-86.

2009-09-10

48
c. “ " pH
DO “ "
Fe?* NO; -N
1 . “ " J .
2002 4 65-69.
2 J
2000 3 55-58.
3 .
J . 2002 2 26729.

52

4 .
J. 1996 24 2 51-55.
5 .
J. 2004 3 9-12.
6 : !
J . 1997 27 4 533-
538.
7
J. 2008 28 8 1489-1498.
8 . “ !
J. 2007 37
2 335-340.
2009-03-09





