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Progress of research on removal of nitrogen and phosphorus in horizontal sub-
surface flow constructed wetlands
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Abstract The nitrogen and phosphorus removal mechanisms in constructed wetlands with horizontal sub-surface flow HF
CWs are summarized and dominant factors that affect the treatment performance including the types of wastewater

macrophytes substrate temperature and hydraulic retention time HRT were analyzed. Measures for improving removal
efficiency of nitrogen and phosphorus were also determined from different aspects. The application limitation existing in

the running of the HF CWs is discussed and the developmental tendency is predicted.
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20 60 20 70 80
Kickuth 3 /%
TN TP NH;-N
1990 7 39.4 40.9 21.1
5 27.8 47.6 28.0
51.3 54.3 33.8
33.1 66.1 38.7
56
3
— 720 90
pH 8.0
10
Severn Trent Water Ltd
2006 834
677
11
38 Wigmore 0.5mg/L
Leek Wootton Onsov 60%
10 mg/L
2%
10 % "
Vymazal
2 9
1 mg/L
o BODs o NH;-N o TN o TP
/m’
Wigmore 3 238 5.8 1.1 0.67 0.24
Leek Wootton 3 920 9.1 1.0 6.60 1.90
Ongov 3 2100 5.9 2.7 5.20 4.20 17.9 10.7 1.3 1.00
Netanya 3 100 94.0 8.4 52.0 19.7 14.7 7.70
Bear Creek. AL 3 2035 9.4 1.0 10.50 2.70 52.0 9.9 6.6 0.45
9 333333 20.0~40.0 2.37~9.11 20.00~5.00 0.24~0.78 0.5~2.0 0.11~0.56
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NH, *-N TN TP
o/ o/ o/ o/ o/ o/
mgL_] mgL_] /% mgL_] mgL_] /% H]gL_] mgL_] /%
" 194£33 113£2.6 40.6+153 2.89+0.41 2.00£0.28 29.6+12.8
b
s 0~ 16mm +0O 0 59-116 50-94 19 1.25~225 1.52~2.09 7
Spélené Poriti
0.86+0.1 47.2£57 2.0£02  59.1+4.0 0.063+0.008 57.3£5.5
2535 0.93£0.1 4.4:63 221£03  55.2:45 0.071£0.008 54.6+5.3
~ mm
s 16— 25 1 1.61£0.2 4.79£0.2 0.152+0.005
5~ 10mm 1.0640.1 375455 2.56+03  48.6+4.4 0.068+0.009 56.6+5.2
1.44£0.1 20+3.4 295:02  39.1:3.1 0.098+0.008 33.8+5.4
) 83:1.6 43.6:1.6 B.1£19  $3.7:6.1 42£04  4.7:33
) I.2em 15.7+0.8 287413 8.3+1.2
Jalisco '® tezontle gravel +
8.8+2.0 45.8+1.6 3.8+1.6 51.7:6.1 49£04  35.8+33
20 mm 90 60 20
el 20 mm 16.44 35.73 2.38 70
Vymazal 18 38.9 20.1 48.3 46.6 26.9 2.3 8.75 5.15 41.1
1 a 4.4m’/ m> d 120 h 80 hm® b
200m’/d 2500m® ¢ 0.64m’/ m* d 30m® d
0.128m*/ m* d 4h 1.62m’ e
0.6m’/ m* d 1h 6m*> 2 * NH,*-N TN TP 151 137 149
/ 14
109% !
12
2.2.2
13
2.2
2.2.1 Chung "
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3.1

717
3.3
30
3  PVC 2
3 ~8mm 2
31
4
18
2
6 29
3.2 - VF-HF
Krefeld  Max Planck Seidel
3 18
6 2
10
20
113 + b 1] + ”
k)
Drizo 2 4 Seo B
74 %
2
VF-HF
2 68 % 72%
VE/HF [ -HF Il 3
4
TN TP
/m? / / / /
o/ o/ o 07 o’ o
mg L mg L mg L mg L
Paistu VF-HF 216 + 216 64.3+£30.1 19.2+6.7 62.8+21.6 4.4+2.2 0.4+0.3 88.6x11.3
Bjgdstrup-Landborup > HF-VF 456 + 30 7.2 28 61 9.9 0.11 99
Cecchi 2 HF-FWS 480 + 850 18.9 4.8 82 4.7 1.5 72
Dhulikhel 2 HF-VF 140 + 120 4.6 1.4 70
Cecchi 2 HF-FWS 480 + 850 18.9 4.8 82 4.7 1.5 72
VF-HF 0.25+0.25 68 72
B VE/HF I -HF I 0.25+0.25+0.5 P98 83 4-19=l.21 75
a1 VF-HF 0.0625+0.2 24.20 15.90 44,30 2.07 0.37 82.13
HF-VF 0.2 +0.0625 24.20 18.40 23.97 2.07 0.53 74 .40
VF HF FWS
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