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Effect of Constructed Wetland on the Purification of Industrial Zone Rainfall

Runoff Contaminated with Phenanthrene
JING Dan-dan', WAN Jin-quan"*, MA Yong-wen''*, LI Dong-ya', WANG Yan', HUANG Ming-zhi'

(1. Key Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, College of
Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China; 2. State Key Laboratory of
Pulp and Paper Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: According to the water characteristics of industrial rainfall runoff in the catchment of Tongsha Reservoir, Dongguan City, a
subsurface-flow constructed wetland (SSFCW ) was used to treat simulated rainfall and the spatial variation of removal efficiency of
contaminants in the wetland bed was analyzed. The longitudinal and vertical variation of removal efficiency of COD, NH, -N, TN, TP
and phenanthrene were examined. Enzyme activity of polyphenol oxidase (PPO) and nitrate reductase (NR) along the wetland bed
were analyzed as well, meanwhile, four biogeochemical indexes of the wetland system, including DO, pH, ORP and water
temperature, were monitored and their influences on the removal efficiency of contaminants and enzyme activity were analyzed. Results
showed that DO, pH, ORP, water temperature all presented a decreasing tendency along the wetland bed, and the removal of COD,
TP and phenanthrene occurred mainly in the front quarter of the wetland system; in the vertical direction, DO and ORP in the upper
wetland bed were significantly higher than those in the ground floor, suggesting that the horizontal subsurface system was in an
anaerobic or anoxic condition. The removal rates of COD, TP, TN, NH, -N and phenanthrene were 1. 17-1.36, 2.04-2. 11, 1. 40-
1.92, 1.37-2.30, and 1. 07-1. 36 times higher than those at the bottom, respectively. Therefore, the vertical variation of purification
efficiency was more significant than the longitudinal variation. A significant positive correlation was determined between the enzyme
activity of NR and the NO; -N concentration, but the longitudinal variation in the enzyme activity of NR and PPO was not obvious.
Key words : constructed wetland ; rainfall runoff; phenanthrene; enzyme activity; spatial variation
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Table 1  Characteristices of the simulated industrial rainfall runoff
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TP 3

T H
H /mg-L’l /mg-L'] /mg-L’1 /mg-L’1 /}.l,g-L’1 P
. 100 ~ 260 2.29 ~3.83 3.36 ~4.92 0.59 ~1.96 0.07 ~0.51 6.3~6.7
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Table 2 Biogeochemical indexes of water treated in the wetland bed
15 25 3% ik
i il — — — —
i K I K2 = 5 = 2 IBE K2
DO/mg-L"! 2. 64 1.77 0.74 0.97 0.62 0.73 0.46 0.85 0.34
pH 7.97 7.36 7.89 7.16 7.79 7. 46 7.55 7.57 7.31
ORP/mV 138.8 110.8 —-45.75 82.45 -50.95 44.35 -67.45 54.85 -63.7
1/°C 24 24.2 24.82 23.82 24.18 23.55 23.97 23.32 23.69
DO, ORP & RARBE )3 0, h 181 2 AT, B0 M T @A LR, pH BRAK, KRR A5 pH JTIR
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FEAE— K- X — 3843 (9 A8 SOR IR AR XEA% 34 22
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Fig. 2 Vertical and longitudinal distribution of DO
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Fig. 3 Longitudinal and vertical variation of pH
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Fig. 5 Spatial variation of the concentration of NH,” -N, TN and TP
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