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Influence factors in kinetics during degradation of
MC-RR by ultrasonic irradiation process

OU Hua-se, GAO Nai-yun, SUI Ming-hao, LI Lei, YAO Juan-juan
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: The process and kinetics of microcystin-RR (MC-RR) degradation by ultrasonic irradiation were studied. The
effects of initial concentration of MC-RR, ultrasonic frequency, initial pH value, energy density and several typical anions
were investigated. The concentration of MC-RR was detected by HPLC and results show that the rate constant (k) is
invariable with different MC-RR initial concentrations. Different ultrasonic frequencies can change the distribution and
characteristic of vapour cavity, while pH value changes the structure and hydrophilic property of MC-RR and finally
affects the reaction. When pH changes from 1.90 to 12.21, the rate constant decreases from 0.400 min ' to 0.082 min .
The degradation of MC-RR is inhibited by CO3~ but NO;, SO} and CI” can be omitted, while the sequence of
influence from large to small is CO%‘, NO3, CI, Soi‘, When sound-energy density increases, the rate constant
increases. The degradation of MC-RR by ultrasonic followed a pseudo first-order kinetics.
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Table 2 Fitting parameters of kinetics models (pseudo

first-order)on degradation of MC-RR under different ultrasonic

frequencies
/kHz k/min”"! R? t1/min
60 0.012 0.996 8 57.76
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400 0.105 0.990 9 6.60
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Table 3 Degradation parameters of kinetics models (pseudo

first order) under different pH values

— 2 - 2.4
pH k/min R t15/min

CO3;~ HCO;j

1.90 0.400 0.996 7 1.73
-OH
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Table 4 Degradation parameters of kinetics models (pseudo

first order) under different anions
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