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Abstract

Aqueous solutions of chlorobenzene and chlorinated phenols were exposed to 200kHz
ultrasound with a power of 6.0W/cm® per unit volume in sonochemical reactor under ambient
ternperature and pressure conditions. The concentration of chlorobenzene and chlorinated
phenols decreased with ultrasound, indicating first-order kinetics. Degradation rate constants
are calculated from the slope of plots, The order of the rate constants is as follows: 2-
chlorophenol(2-CP) < penta-chlorophenol(PCP) < 4-chlorophenol(4-CP) < 3-chlorophenoi(3-CP)

{ chlorobenzene(CB). The rate constants were in the range 563-9.96(%109min” under
argon. The degradation was suppressed by the addition of ~BuOH and the suppressed yield
was agreed with their reactivity for hydroxy radical. The main products of these systems
were formic acid, acetic acid, small amounts of methane and inorganic carbon forms as

carbon dioxide, carbon monoxide in sonolysis of chlorinated phenols, and also these results

agreed with change of TOC.
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Table 1-1, GC analysis condition for CB

Colurmn J&W Scientific Megabore DB-17
I0m % 0.53min i.d., 0.5um

Carrier Hefium 5.0m¢/min

Oven 80T for 3min
200C at 30°C/min
200 for 2min

Injector Splitless, 200C

Detector TCD, 250C

Table 1-2, HPLC analysis condition for CPs
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Table 1-4. Anion{IC) analysis condition for CI

Column Yokogawa SAX1-251(250 X 4.6mm 1d.)
Eluent 15mM NazBsOs, pH 9.1
flow rate : 2.0mL/min
Scavenger 50mM n-dodecylbenzenesulfonic
acid flow rate : 2.0mL/min
Temp, Ambient
Detector Electroconductivity detector

Table 1-5. Anion(IC) analysis condition for or-

Column YMC-Pack ODS-A
150X 4.6mm id., Sum
Mohile Phase 5.0mM NaHPQOs 50mM KHPO,

4026(v/v)JCH:OH, pH 3.0

Flow Rate 1.0mlL/min
Temp. Ambient
Detector UV, 2-, 3-CP: 274nm, 4-CP : 280nm

Table 1-3. HPLC analysis condition for PCP

YMC-Pack CDS-A
15cm X 4.6mm id., 5em

Mobile Phase 5.0mM NazlTPQs, 5.0mM KHPO,
75%(v/v)CH:OH, pH 88

Colurmn

Flow Rate 1.0ml./min
Temp. Ambient
Detector UV, 249nm

ganic acid
Column Excelpak CHA-E11(300 % 7.8mm i.d.)
Eluent 1.0mM H2SQ, flow rate : 0.8ml/min
Scavenger 25mM, Nay$Qs, flow rate : 1.0mL/min
Temp. 40T
Detector  Electroconductivity detector
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Fig. 1-1. Time-profiles of CB degradation during
sonication under argon atmosphere and
air atmosphere.
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Fig. 1-2. Time-profiles of CB degradation and Cl-
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solution.
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Fig. 1-3. Effect of t-BuOH addition on degradation
of CB during sonication under argon
atmosphere.
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Fig. 2-1. Time-profiles of 2-, 3-, 4-CP degrada-
tion during sonication under argon at-

mosphere.
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Fig. 2-2. Cl- formation during sonication of 2-,
3-, 4-CP aqueous solution.
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Fig. 2-3. Change in UV spectra of 2-, 3-, 4-CP
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Fig. 2-5. Effect of t-BuQOH addition on degrada-
tion of 3-CP during sonication under
argon atmosphere.
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