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Abstract

In this study, the series of ultrasonic irradiation for removal of refractory aromatic compounds
has been selected as a model reaction in the batch reactor system in order to obtain the
reaction kinetics. The products obtained from the ultrasonic irradiation were analysed by GC and
GC/MSD.

The decomposition of benzene produced toluene, phenol, and C1-C4 compounds, while the
intermediates during the ultrasonic irradiation of 2,4-~Dichiorophenol(DCP) were phenol, HCI,
catechol, hydroquinone, and benzoguinone.

It was found that more than 80% of benzene, and 2,4-DCP solutions were removed within 2
hours in all reaction conditions. The reaction order in the degradation of these three compounds
was verified as pseudo—zero or first order.

From the fore—mentioned resuits, it can be concluded that the refractory organic compounds
could be removed by the ultrasonic irradiation with radicals, such as H: and OH - radical
causing the high increase of pressure and temperature. Finally, it appeared that the technology
using ultrasonic irradiation can be applied to the treatment of refractory compounds which are
difficult to be decomposed by the ¢onventional methods.

Keywords @ Ultrasonic lrradiation, Refractory Aromatic  Compounds, Reaction Kinetics,
Conventional Methods
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Fig. 1. Schematic diagram of experimental apparatus
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Fig. 2. Reaction scheme for ultrasonic decormposition of benzene in agueous solution
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Table 1. Reaction rate constants(k) of Pseudo 1st order
reaction of the sonolylic reaction of Benzene

and 24-DCP
\ Values of k (min™)
Benzene 24-DCP
100 | 0.0162 0.0149
Cone. ["500 | 0.0177 0.0156
(ppm) [1,000] 0.0199 0.0192
K | > 0988 S 0097
20 | 00199 0.0192
40 | 0019 0.0178
Probe Te,'é‘p' 60 | 00179 0.0172
©) 80 T 00170 0.0157
R | 5 0.986 S 0.991
4 0.0229 0.0199
pH 7 0.0199 0.0192
11 0.0292 0.0226
R > 0986 S 0991
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