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Purification Efficiency of Wastewater by Constructed Wetland Treatment Systems Based on the
Combination of Horizontal — flow and Vertical — flow

LIU Wen, CUI Li-hua, ZHU Xi-zhen, LUO Li, HUANG Wan-juan, ZHONG De-hai

(College of Natural Resource and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: The integrated wetland systems were constructed by combining horizontal — flow and vertical — flow bed, and their pu-
rification efficiencies for septic tank effluent were detected when the hydraulic retention time (HRT) was five days. The results
showed that horizontal — flow and vertical — flow beds had very stable effects on the removal of COD, BODs, TP, TN and SS . The
average removal rates of COD, BODs, TP, TN and SS were over 72%, 80% ., 83%, 33% and 60% , respectively, and the removal
effects of plant — systems were greater than that of the control (no plant growing system).
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Table 1 Characteristic of sewage used for the experiment (mg * L.~")

CODe: BODs TN TP pH SS
92 ~477 63 ~146 52~192 8 ~49 6~8 65 ~ 123
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Table 2 Average removals of COD in the systems(mg * L.™")

R FEAEL FHME FrifE 22 BRI/ %
HF1 7 53.20 20.72 71.73
HF2 7 42.87 16. 31 76. 24
HF3 7 65.03 25. 40 58.17
VF1 7 20. 65 8.51 87. 66
VF2 7 19. 43 6.92 88.35
VF3 7 28. 49 9.13 83. 82
157K 7 198. 41 116. 33 —

&3 RGX BODs FIERIR (mg - L7')
Table 3 Average removal of BODs in the systems(mg + 1.7")

B FEAEL FHE PRifE2E FBRA /%
HF1 7 17.32 10.92 77.30
HF2 7 19.34 9.6 74.90
HF3 7 22.3 10. 07 70. 60
VF1 7 7.7 7 90. 29
V2 7 5.82 3.87 92. 14
VI3 7 10. 09 10. 08 88. 12
15K 7 80.97 41. 64 —

R4 MSSHEBRMR (mg - L)

Table 4 Average removals of SS in the systems(mg = L.~")

A5 AR 4 (E PR BBRE/%
HF1 7 7.14 2.89 74. 14
HF2 7 7.29 3.04 76. 01
HF3 7 7.14 2.46 72.77
VF1 7 13.67 7.34 60. 20
VF2 7 13.53 7.28 64.78
VF3 7 9.93 6.72 66. 43
157K 7 31.69 9.16
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Figure 1 Changes of TP concentration of influent and effluent in

different systems
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Table 5 Removal efficiencies of N and P at different stage (% )

RY0 HF1 HF2 HF3 VF1 VE2 VEF3

TN 29.52 26.01 22.68 34.60 38.31 33.76
TP 35.93 37.65 33.68 95.01 97.16 93.60
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Figure 2 Changes of TN concentration of influent and effluent in

different systems
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