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Kinetics and Influence Factors of Ultrasonic
Degradation of Bisphenol A in Water

ZHANG Kejia , GAO Naiyun , LI Lei , MA Yan
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji
University, Shanghai 200092, China)

Abstract: The effect and kinetics of degradation of hisphenol
A (BPA) by ultrasonic at the frequency of 800 kHz were
studied. The effects of some additives, such as ¢t — butyl
alcohol, H, O, , humic acid and air bubbles, were investigated as
external factors. The results show that the ultrasonic
degradation of BPA follows a pseudo-first order kinetic model
and the rate constant decreases with the increasing initial
concentration. It is identified that hydroxyl radical is a major
participant in the ultrasonic degradation of BPA by t — butyl
alcohol. The rate constant increases by 32% at low H,0,
concentration of 0.1 mmol « L™'. However, the degradation of
BPA is hindered with the further addition of H,O,. The
boundary point of the molar rate is about 200:1 between H, O,
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and BPA. Moreover, humic acid in aqueous solution hinders the
degradation of BPA and the rate constant decreases with the
increasing humic acid dose. The common bubbles added can
prevent BPA from closing to the interface of cavitation bubble
and reacting with *OH, which is adverse to the degradation of
BPA.
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Fig.2 Effect of initial concentrations of BPA

on ultrasonic degradation
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Tab.1 Fitting parameters of Kinetics models (pseudo-first

order)under different initial concentrations of BPA

BPA )l e g / AR £ HRFREL
(mg+L™ b k/min~! R?

0.5 0.081£0.002 0.996 5

1.0 0.069 £ 0.004 0.994 5

2.0 0.044 £0.002 0.980 3

4.0 0.036£0.001 0.992 0
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Fig.3 Effect of different concentrations of t-butyl

alcohol on ultrasonic degradation of BPA
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Tab.2 Effect of H.O, on ultrasonic degradation of BPA

H Oz WY B E SNLE AR F R k

/(mmol « L™1) /(min~1) HRAH R
0 0.069 £ 0. 004 0.994 5
0.1 0.091£0.002 0.998 2
1 0.050£0.001 0.997 9
10 0.041£0.002 0.990 5
100 0.034£0.001 0.989 9
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Fig.4 Effect of humic acid on the ultrasonic
degradation of BPA
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Fig.5 Effect of aeration on the ultrasonic
degradation of BPA
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