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Pilot scale study on phosphorus removal from malodorous water

body by pumice vertical flow constructed wetlands
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(1. School of Resources and Environment Science, East China Normal University, Shanghai 200062, China;
2. Anhui Institute o f Architecture & Industry, Hefei 230022, China)

Abstract: Aquatic plants ( Pontederia cordata) and packing material (pumice) were chosen to
construct vertical flow constructed wetlands (VFCW) which have functions of both landscaping
and purification of malodorous water body. The pilot study on phosphorus removal from malo-
dorous water body by pumice VFCW was conducted successfully. The concentration of total
phosphorus (TP) in influent and effluent of VFCW were detected at different times. The results
show that removal rate of TP ranged 58. 13% ~83. 25% and the changing trend of TP removal
rate is in accordance with that of temperature, The TP removal effect varies with time and space:
In case of short experimental runs (less than 2 months), the surface (less than 20 cm thick) of
pumice displays stronger removal effect of phosphorus than other depths; in case of more than 2

months, the removal effects of phosphorus have small variations in different depths. Study on
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the correlation between ferric iron and phosphorus in the depth of 20 cm by SPSS V13. 0 shows
Pearson correlation coefficient = — 0. 692, P=0.018<C0. 05, which indicates a negative correla-
tion between the concentrations of ferric iron and the phosphorus.

Key words: pumice; vertical flow constructed wetland; malodorous water body; Pontede-

ria cordata ; phosphorus removal
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Fig. 1 Schematic diagram of vertical flow constructed wetlands
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Tab. 1 Analysis of chemical composition of pumice powder samples by XRF %

Sample CaO K,O SiO, Al Os MgO Na, O
GSD-9 #5 fE(E 5.35+0.09 1.99£0.06  64.89£0.11 10.58%0.10  2.39%0.06 1.44%0. 04
GSD-9 W iR {5 5.47 1.86 67.11 10. 71 2.26 1.43

e A 6.38 2.33 44,24 11. 89 4.29 4. 00

Sample Zn Cu Ni Fe Mn Ti

+ + + +

GSD-9 Frfifl . 51()1()(,);40) . 2;)10(,)'32(» . 2;)]0(7),320> 4.86%0.07 (6. 2;)]0(,)'220) 0.55%0.02
GSD-9 iR {5 8.36X 1073 3.28%1073 4.07%1073 4.74 6.03X 1072 0.53

e S 1.07 %1072 2.57%x107? 6.22X 1073 12.25 0.12 1.46
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Tab.2 Water quality of influent in vertical flow constructed wetlands

38 b pH COD¢;/(mg « L™ BOD;/(mg+« L™1) TP/(mg+ L") NH;-N /(mg+ L™ 1D

SHIEHE 7.8~8.2 80~120 13~15 1.2~1.9 10~20
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Fig. 4 Concentrations of TP in influent and effluent of VFCW and its TP removal rates
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Fig.5 Concentrations of TP in the different depth of pumice
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Fig. 6 Concentrations of Fe’* and TP in the depth of 20 cm in pumice
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