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Kinetics of Alkylphenols Degradation in Aqueous Phase with Excilamp

Irradiation

LIU Yu-hai, YE Zhao-lian, WEN Ying-pin, BI Cheng-lu

(College of Chemistry and Environmental Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract: The 206 nm irradiation from excilamp was able to directly photo-degrade 4-nonylphenol (4-NP) and 4-octylphenol (4-OP) ,

but it could not oxidize them completely into CO,. Under the same irradiation condition, the removal efficiency of 4-OP was higher than
that of 4-NP. Pseudo-first order kinetic model and modified kinetic model were used to fit the kinetics of photo-degradation process,
and the direct photolysis rate constants under 206 nm UV irradiation were obtained. The experimental results demonstrated that the
photolysis rate constant was higher at lower initial concentration of alkylphenols. Two kinetic models were appropriate for the direct
photolysis of alkylphenols at low concentration, but the modified model did not fit for high concentrations. Degradation rate can be
obviously enhanced when adding H, O, into the reaction, but the TOC removal was distinct only when the dosage of H,O, was high. At
last, we concluded that the direct photolysis rate constant k, was 0. 032 8 min ~'and the reaction rate constant ky; between 4-OP and
H,0, was 17.452 0 L+ (mol +min) ~".
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Table 1  Pseudo-first order kinetic parameters of alkylphenols under UV direct irradiation

cgim, x10° /mol - L ™! k/min ! R? 02,0}, x10°/mol - L ! k/min ~! R?
0.23 0.0617 0. 998 56 0.95 0.074 8 0.998 15
0.45 0.0417 0.997 13 1.90 0.048 8 0.995 65
0.90 0.0232 0. 990 86 3.80 0.0315 0.993 98
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Fig. 3 Fitting curve of rate constant k£ with initial concentration
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Fig. 4 Conversion efficiency of alkylphenols under different irradiation time

®2 BENFHHNEEAUSSH

Table 2 Fitting parameters of modified kinetics model

S xp X 10°/mol - 17! k/min ! R? Y. op X 103 /mol - L. ! k/min ! R?
0.23 0.064 4 0.997 28 0.95 0.073 4 0.998 45
0.45 0.0394 0.997 71 1.90 0.0425 0. 999 08
0.90 0.0287 0.996 99 3.80 0.0253 0.997 50
2.25 0.0232 0.997 61 7.60 0.0310 0. 990 40
4.50 0.0227 0.996 19 11.40 0.0403 0. 990 49
9.00 0.0135 0.992 94
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