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Umve'r%ltyy Chongqlng_ 400716, China; 2. Kby Laboratory of Eco-environment in the Three Gorge% Reservoir Region, Ministry of
Educﬁjtlon,, Chongqmg 400715, China)

Abstract: Ferrlc carbon micro-electrolysis fillérs and zeolite: #ve been increasingly used as substrates in constructed wetlands due to

L

their gooduwastewater ‘pollution-removal efficiencies. To explore the effects of different fillers on wastewater treatment in constructed
wetlandg’, four constructed wetlands were examined with vertical subsurface flow areas filled with ferric-carbon micro-electrolysis filler +
gravel (CW-A), ferric-carbon micro-electrolysis filler + zeolite (CW-B), zeolite ( CW-C), and gravel (CW-D). In addition,
intermittent aeration was used to improve the dissolved oxygen (DO) environment. The results showed that, compared with CW-D, the
ferric-carbon micro-electrolysis filler significantly increased the dissolved oxygen (DO, P <0.05) and pH (P <0.05) of the effluent
from the wetlands. The mean removal efficiency of chemical oxygen demand (COD) in the four constructed wetlands were more than
95% (P >0.05). For TN, the mean removal efficiency of CW-A,-B, and-C was 7.94% (P <0.05), 9.29% (P <0.05), and
3.63% (P <0.05) higher than that of CW-D, respectively. The contribution of ferric-carbon micro-electrolysis filler and zeolite to
improving the TN removal efficiency of the constructed wetlands was 73. 55% and 26. 45%, respectively. The mean removal efficiency
of NH," in the four wetlands ranged from 67.93% to 76. 90%, and compared with CW-D, the other treatments significantly improved
the removal efficiency of NH,” (P <0.05). The ferric-carbon micro-electrolysis filler had an excellent removal effect on NO, , with a
removal efficiency of more than 99%, which was significantly higher than the constructed wetlands without ferric-carbon micro-
electrolysis (P < 0.05). Considering the treatment effect of the organic pollutants and the nitrogen-containing pollutants, CW-B
achieved the best removal efficiency in constructed wetlands with intermittent aeration.

Key words: ferric-carbon micro-electrolysis; zeolite; subsurface flow constructed wetlands; intermittent aeration; wastewater treatment
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Table 1 Mean concentration of various water quality indicators in different constructed wetlands under non-aerated and aerated conditions/mg-L !
irs:il) TiH COD TN NH, NO;
A AR 24.26 +0.61Aa 17.92 £0. 43 Ac 16.54 £0.34Ab 0.09 +0. 02Bb
g% 16.87 +0.99Ba 11.18 +0. 31Bc 10. 51 £0. 30Bbc 0.18 +0.01Alc
B RIS 23.64 =1.02Aa 16.59 +0. 31Ac 15.44 +£0.32Ab 0.13 £0. 05Bb
R 16. 89 +0.97Ba 10. 30 +0. 27Bc 9.60 +0.26Bc 0. 19 0. 018Ac
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Fig. 2 Changes in DO and pH of the inlet water and the outlet
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during stable operation period
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Table 2 Contributions of ferric-carbon micro-electrolysis and zeolite to improving the wastewater treatment by aerated constructed wetlands/%

Nl COD TN NH, -N NO; -N
BRERI LA + AR 28.81 24.50 24.34 31.15
BRER AR + WA 31.92 26.24 25.19 31.33
WhAT 13.96 20.77 20. 36 22.50
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of different constructed wetlands, and their removal rates during stable operation period
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