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Adsorption Characteristics of f2 Bacteriophages

Constructed Wetland

CHEN Di'*, ZHENG Xiang™ >, WEI Yuan-song', YANG Yong™*
(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. State Key Laboratory

by Four Substrates in

of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China; 3. School of Environment and
Natural Resources, Renmin University of China, Beijing 100872, China; 4. Chinese Society for Environmental Sciences, Beijing
100082, China)

Abstract: Performance of 2 phages adsorption by four substrates including anthracite coal, steel slag, zeolite and forsterite was
investigated through batch and dynamic experiments. Results of batch experiments showed that the removal efficiency of {2 phages by
these four substrates was in the order of anthracite > steel slag > forsterite = zeolite. The adsorption of {2 phages by anthracite
experienced fast, medium and slow stages, and the removal efficiency of {2 phages increased gradually with the increase of anthracite
dosage, e. g. the optimized dosage of anthracite was 8.0 g at a solid/liquid ratio of 1: 12. 5 (m/V). The isothermal adsorption of all
four substrates was described with Freundlich and Langmuir isothermal adsorption equation very well, and the adsorption of {2 phages
by both anthracite and steel slag fitted pseudo-second order adsorption kinetics at their theoretical adsorption capacities of 3. 35 x 10°
PFU-g™" and 2.56 x 10° PFU-g™", respectively, nearly the same as the equilibrium adsorption capacities obtained under the
experiment conditions. And the liquid diffusion process was a rate-limiting step of the adsorption of {2 phage by both anthracite and
steel slag, but not the only one. The results of dynamic adsorption experiments showed that the adsorption process of {2 phages in the
three adsorption columns including anthracite, steel slag and zeolite experienced four stages of adaption, adsorption, pulse adsorption
and adsorption equilibrium, and the total removal rates of {2 phages were more than 2. 55 lg.

Key words : constructed wetland ; substrates; {2 phages; virus; adsorption
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Table 1  Operational parameters of adsorption columns
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Fig. 1 Absorption performance of f2 phages by the four substrates
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Fig. 2 Changes of 2 phages concentration during the adsorption by the four substrates
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Table 3 Adsorption isotherm results of {2 phages by the four substrates

e . Freundlich . Langmuir _
R 1/n R b q,,/PFU-g
TCHRAE 0.982 0.130 0. 899 9.23x10* 5.24 x10°
it 0. 980 0. 889 0. 999 2.11 x107* 1.79 x 107
WA 0.994 1. 043 0.997 -3.37x10°° -4.03 x10°
BERNE A 0. 994 0.752 0. 999 -5.08 x10° -1.00 x 108
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W2 AR R0 40025 BEE 45 (R > 0.980) . Al AR YE 1/n Y
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