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Influences of three natural materials on self-purification capacity of
rivers with vertical revetments

WU Fenghuan, PAN Weibin, WANG Zhaoyi
(College of Environment and Energy, South China University of Technology, Guangzhou 510006, China)

Abstract: In order to study the influences of three natural materials ( oyster shells, bamboo pieces, and coir mats)
on improvement of the self-purification capacity of rivers with vertical revetments, these natural materials were used
to cover the surface of the vertical revetment in an artificial river. The results show that, after the experiments
lasted for 21 days, the removal rates of COD with the three kinds of revetments reached 93% , 74% , and 94% |,
respectively, higher than the level of 60% in the control river. The removal rates of NH;-N with the three kinds of
revetments all reached 95% , higher than the level of 59% in the control river. The concentrations of NOJ-N with
the three kinds of revetments increased to 5.9 mg/L, 5.0 mg/L, and 5. 8 mg/L, respectively, while that in the
control river increased to 3.9 mg/L. The removal rates of TP with the three kinds of revetments reached 71% ,
37% , and 78% , respectively, while that in the control river reached 64% . The three kinds of revetments played a
significant role in improving the self-purification capacity of the river. The lipid phosphorus content and
dehydrogenase activity ( DHA) of the microbial film on the surface of bamboo pieces were 12 nmol/cm and 45. 0
pg/ (mL - h), respectively, 3.4 and 1. 6 times higher than those of oyster shells, and 4.8 and 4.5 times higher
than those of coir mats, respectively. These three natural materials can provide a habitat for microbial growth and
reproduction, and can promote the degradation of pollutants in rivers.

Key words; vertical concrete revetment; oyster shells; bamboo pieces; coir; river self-purification; artificial river;
water purification experiment
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