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Adsorption of Toluene on Different Substrates for Constructed Wetland
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Abstract : Constructed wetlands are a low—cost and easy—operation technology for treating low concentration organic substance wastewater.
The present study compared the adsorption and removal efficiency of toluene by volcanic, natural zeolite and gravel. The results showed that
the equilibrium time of toluene adsorption on three substrates were 12 h. Both Freudlich and linear isotherms could be used to fit toluene
adsorption. The adsorption capacities of three substrates for toluene were : natural zeolite = volcanic>gravel; E(mean free adsorption energy )
of toluene for each substrate obtained by Dubinin—Radushkevich equation was less than 8 kJ - mol™, implying that the toluene adsorption was
physical process. With the particle size of substrates increasing, the toluene adsorption by volcanic and zeolite changed little, while that of
gravel sharply decreased. The removal efficiency of toluene from water was obviously greater in volcanic and natural zeolite systems than in
gravel system. When the Hydraulic Retention Time (HRT) was 2 d, the toluene concentration in the wastewater satisfying the third grade
Integrated Wastewater Discharge Standard (GB 8978—1996)( <0.5 mg+L™) could meet the first grade standard (<0.1 mg-L™") for the
volcanic and natural zeolite systems, whereas the toluene removal rate in the gravel system was only 12%~16%.
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Figure 1 Sketch diagram of dynamic adsorption system
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Figure 2 Kinetic curves of toluene adsorption by substrates
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Figure 3 Fitting curves for isothermal adsorption of toluene by substrates
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Table 2 Parameters for toluene isothermal adsorption by substrates
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peiip= 0.009 0.995 0.121 0.045 3.333 0.966
PN/St el 0.003 0.998 0.107 0.043 3410 0.958

e 0.002 0.997 0.059 0.041 3.492 0.892
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Figure 4 Effects of substrate particle size on adsorption capacity
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