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Fig.1 Effect of aqueous solution pH on degradation rate of phenol
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Fig.2 Effect of reaction temperature on degradation rate of phenol
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Fig.3 Effect of amount of catalyst on degradation rate of phenol
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Fig.4 Effect of hydrogen peroxide stoichiometric ratio
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Fig.5 Effect of stirring speed on degradation rate of phenol
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Fig.6 Effect of reaction time on degradation rate of phenol
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Table 1 Effect of Fe-ZSM-5 zeolite with various Si/Al ratios
on degradation rate of phenol, x

Si/Al (molar ratio) X (%)
38 80.3
50 91.9
150 99.4
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Fig.8 Effect of repeat-used catalyst on degradation rate of phenol
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Table 2 Comparison of Fenton and Fe-ZSM-5 zeolite
in degradation of phenol

Parameter Homogeneous Heterogeneous catalyst
catalyst (Fenton) (Fe-ZSM-5 zeolite)
Amount of catalyst (g) 0.15 0.15
Degradation rate (%) 94.2 95.4
Concentration of Fe ions
(x10° g/L) 600 0.6
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Catalytic Oxidation of Phenol in Waste Water with High Concentration by Fe-ZSM-5 Zeolite Catalyst

LU Shu-xiang, WEI Jia, HU Yang, GUO Li-mei, DENG Yu, WU Wen-jie

(School of Materials Science and Chemical Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The Fe-ZSM-5 zeolite catalyst was prepared by Fe(NOs); and H-ZSM-5 zeolite with various Si/Al ratios. The effects of
aqueous solution pH, reaction temperature, amounts of catalyst and H,O, used, reaction time, stirring speed and Si/Al ratio on the
degradation rate of phenol in waste water with high concentration were investigated, respectively. The results show that the degradation
rate of phenol is 99% and removal rate of COD 88% under the optimal conditions. The performance of catalyst is affected obviously by
the Si/Al ratio of the catalyst. The catalytic activity of Fe-ZSM-5 zeolite is not decreased after being used repeatedly. Compared with
Fenton system, the concentration of iron ion in the treated solution is below 1x107® g/L by Fe-ZSM-5 catalyst, and the possibility of
induced pollution caused by the metal ions in the solution is avoided.

Key words: Fe-ZSM-5 zeolite; heterogeneous catalyst; catalytic oxidation; phenol; hydrogen peroxide



