39 3
2011 5

Journal of Hohai University Natural Sciences

Vol.39

No.3

May 2011

DOI 10.3876/j.1issn.1000-1980.2011.03.005

1 23 23 23 23 23
1. 330029
2. 210098
3. 210098
4
. 6
COD 67.10% NH;-N 62.08% TN
60.19% TP 94 .97 %
X703.1 A 1000-1980 2011 03-0259-05
constructed wetlands 20 70
13
46
I (R
D S mmr—
%T‘L‘nfi
; [AVi@i) Lk
. |
IR =
1
1.1 =
4 15803 RN CHILRD)
%ZK'Z: (ﬁ'ﬁ"h) Du g i e J':v
100 cm 45 cm -
5 cem 1
60 cm 5em 25 cm 45 em Fig. 1 Reactor for vertical subsurface
3 flow constructed wetlands
10 /m’.
. 50 cm .
0.5m’/ m* d . 10 cm
0.5 25 cm
2010-12-10
2010B04814 2010B15714
408127
1964 — .E-mail 1ch@ jxsly. com

Hi7K
=



260 39
1.2
. o COD
= 204.5+41.7 mg/L p TN = 20.3£5.4 mg/L p NH3-N = 19.8+3.6 mg/L p TP = 4.1x1.4 mg/L.
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Fig. 2 Concentration of dissolved oxygen in
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Table 1 ORP values of various reactors along depth Table 2 Removal rates of main pollutants for various reactors
ORP  /mV /%
COD NH;-N TN TP
0 87 104 - 256 - 381 0 53.29 29.95 28.71 77.95
3 104 135 - 167 - 244 3 57.86 37.14 38.33 81.26
6 183 215 -104 - 198 6 67.10 62.08 60.19 94.97
9 339 387 63 - 46 9 68.08 63.00 57.72 95.07
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2.2.1 COD
2 COD
8.6% 25.9% 27.8%
6 COD
2%
COD
2.2.2
a. NH;-N. 2 NH;-N 3 NH;-N
Table 3 NH;-N concentration of various reactors along depth
NH;-N 30% o NH;-N / mg L'
NH;-N 24.0%
107.3% 110.4% 0 20.34 17.41 12.86 11.53 10.37
NGN s wm sx  am 1
9 20.07 13.84 4.21 1.66 0.75
3
NH;-N NH;-N
NH;-N
NH;-N NH;-N
NH;-N NH;-N
1o NH;-N NH;-N
NH;-N
NH;-N NH;-N
b. NO,-N  NO;-N. 4 5 NO,-N  NO;-N
NH;-N
NO,-N NO;-N.
NO,-N  NOs-N .
NO,-N  NO;-N
. NH;-
N NO,-N  NOs-N
3 6
9
NO,-N  NOs;-N
4 NO,-N 5 NO;-N

Table 4 NO,-N concentration of various reactors along depth

Table 5 NO;-N concentration of various reactors along depth

o NO-N / mg L~

o NO-N / mg L~!

0 0.034 1.350 2.120 0.053 0.048
3 0.017 2.310 3.340 1.090 0.077
6 0.016 3.400 5.830 1.240 0.130
9 0.026 3.450 6.030 3.570 2.470

0 0.012 1.450 2.950 0.430 0.040
3 0.028 2.900 5.730 1.320 0.130
6 0.008 4.330 7.800 1.700 0.330
9 0.017 3.360 10.500 6.570 2.120
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NO,-N  NO;-N
c. TIN. 2 TN
TN 2.47%
TN
NH;-N NO,-N  NO;-N
NO,-N
NOs;-N TN
2.2.3 TP
2 TP TP
12
PO,y Fe Al
Fe3 +
Fe3* Fe2+ 13-14
Fe Al
2.3 6
6 Table 6 Removal rates of main pollutants under
different temperatures
/%
COD NH;-N TN TP
3 0 47.76 21.75 20.48 72.26
6 9 0 58.83 38.15 37.07 83.65
3 48.64 22.04 24.15 79.34
3 67.08 52.24 52.52 83.17
6 58.41 48.87 46.13 94.49
7 6 75.80 75.29 72.62 95.46
9 59.51 51.45 45.22 94.74
7 9 76.65 73.38 62.45 95.39
6 9
7
COD .
Table 7 Decay rates of removal rates of main
pollutants under low temperature
/%
COD NH;-N TN TP
0 19 43 45 14
3 27 58 54 5
6 23 35 36
9 22 30 28 1
3
6 COD 67.10% NH;-N
62.08% TN 60.19% TP 94.97%
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Influences of artificial aeration on performance of
vertical-flow constructed wetlands

LI Chun-hua’ WANG Wei-qing’ *> NI Li-xiao* * LI Xiao-dong’ ° LI Yong’® ZHAO Xin-lei® °
1. Jiangxi Provincial Hydraulic Planning and Design Institute  Nianchang 330029  China
2. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes of
Ministry of Education Hohai University ~Nanjing 210098 China
3. College of Environment Hohai University ~Nanjing 210098  China

Abstract In order to promote the practical performance of constructed wetlands four pilot-scale vertical subsurface flow
constructed wetlands with different aeration intensities were installed to study the influences of artificial aeration on the
performance of vertical-flow constructed wetlands as well as their function in the steady operation of the constructed
wetlands under different temperatures. The results show that when the water-gas ratio is 6 the environment for the
dissolved oxygen in the reactors is the most satisfactory and the whole operation efficiency is the best. The removal rates
of COD NH;-N TN and TP are 67.10% 62.08% 60.19% and 94.97% respectively. Suitable artificial aeration

can keep the operation stability of the vertical-flow constructed wetlands in different seasons.

Key words vertical-flow constructed wetland artificial aeration water-gas ratio dissolved oxygen





