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Design of Yanghu Constructed Wetland for Advanced Purification of

Reclaimed Water
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CHEN Bo-ru, ZHOU Li
(Hunan Pilot Yanghu Reclaimed Water Co. Lid., Changsha 410208, China)

Abstract; In order to improve the tail water quality from the first class B discharge standard to the
first class A discharge standard, Yanghu reclaimed water plant in Changsha City had constructed Yanghu
constructed wetland as an advanced purification system. The combination process of “plant pond +
constructed wetland (CW)” and “vertical subsurface flow CW + horizontal subsurface CW + surface
flow CW + horizontal subsurface CW”7 was established. The wastewater treatment scale was 4 X
10* m*/d. The total hydraulic retention time was about 15 h, and the hydraulic surface loading, BODj
surface loading and TP surface loading were 0.5 m’/(m’ - d), 9.97 - 16.24 ¢/(m’ - d), and
0.48 =0.74 g/(m’ - d) respectively. The operation results showed that the effluent quality was better
than the first class A standard with removal rates of various pollutants from 20% to 70% . Through
effective prevention of substrate clogging, efficient pollutant removal process design, and the refined
operation regulation management, the process system achieved highly stable operation performance for six
years.
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Tab.1 Design parameters of plant pond and ecological river course
=6 RIK X/ m A PE X/ m HOKIX/m
AR BT BRERY | il | km | m | Ak® | B | A% %
T-1 1892 1812 1.09 <0.4 7 0.4~1.6 6 1.6 1.47 ~8.03

[ E 1425 1 682 1.01 <0.3 2 0.3~1.2 3 1.2 15

T-2 3783 4129 2.48 <0.4 7 0.4~1.6 6 1.6 10
2.2 iREBITIEIT 0.74 g/(m* + d) . i Hb 2050 1Y EL AR JLAT RS R

N TIRHIFDRHL PR 2R 2 30% ~40% , Bk
JifE e E 2y 15 h, Bk 5 gy 0.5
m’/(m® - d), 4% % Hi ¥ o6 BOD; 2 i 71 ff 49 K
9.97 ~16.24 g/(m’ + d) TP 3 [ 1 fif 29 4 0. 48 ~

BHEHEIR ISR 2 Js, 25183 0K S 3 0
0.2% , it AR HE I EL IR R TR KR AN R
PRSP 00 25 S B0 T AR SELE iR |
SRR B AR R AR .

x2 RMBTILARSTAERHE T SH
Tab.2  Physical dimensions of wetland units and design parameters of filler
- ) ) K| v | BRI/ mm | B mm

L5 K/m 58/ m Kyt Wi RE % W /m TEIREIFEl L2 | 42 | 7 e
I -1~1-4| 35~48 |18.5~24.0 | 1.50~2.60 0.2 1.4~1.6 | 350 | 500 | 350 |40 ~50 |20 ~30|40 ~50

nm-1 44 ~57 24.0 1.83 ~2.40 0.2 1.2~1.4 1 000

m-2 39 ~49 24.5 1.59 ~2.00 0.2 1.2~1.4 30 ~40

Iom-3 45 ~53 19.8 2.27 ~2.68 0.2 0.9~1.1 600

-4 42 ~46 25.5 1.65~1.80 0.2 0.9~1.1

I -1 76 ~81 17.7 4.29 ~4.58 0.2 1.2~1.4 1 000

Im-2 68 ~74 17.4 3.91~4.25 0.2 0.9~1.1 600 40 ~50

Im-3 76 ~80 16.9 4.50 ~4.73 0.2 1.2~1.4 1 000

Im-4 79 ~86 17.6 4.49 ~4.89 0.2 0.9~1.1 600
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Tab.3  Design scheme of plant configuration
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Tab.4  Pollutant removal efficiency of Yanghu constructed

wetland

m-1
MSBR |\ T—1 o | T=2 1 3]
N @wwamq%1mm%MU%§
mg - |(mg =y oy N(me e | g
L) L7 LY L

COD 23.0 (23.0 [17.4 |13.6 [10.5 |54.35

SS 14.0 |13.0 6.8 6.0 | 4.6 |67.14

3 H TN 9.20 | 8.91| 7.83| 7.54| 7.38 [19.78
NH, -N 0.29 | 0.25] 0.23] 0.21] 0.23 [20.69

TP 0.78 | 0.76] 0.56| 0.48| 0.43 [44.87

COD 28.0 (27.0 (20.5 |15.7 [12.6 |55.00

SS 12.0 |10.5 9.8 6.9 6.5 [45.83

4 H ™ 7.80 | 7.78] 6.95| 6.63| 6.54|16.15
NH4+ -N 0.30 | 0.29] 0.24 | 0.23| 0.20(33.33

TP 0.69 | 0.69]| 0.53] 0.46| 0.41(40.58

COD 34.0 [33.0 [25.2 |15.4 |12.8 |62.35

SS 13.0 12.8 8.6 8.6 7.9 139.23

5 H TN 10.30 {10.30| 9.85] 9.00| 8.57[16.80
NH, -N 0.30 | 0.31] 0.25] 0.24| 0.211(30.00

TP 0.83 | 0.82] 0.60| 0.51| 0.451(45.78
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