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In pure liquids and solutions, generation and collapse of bubbles caused by ultrasound result in extraordinary
high local temperature and pressure. This phenomenon leads to physical and chemical effects called sonochemistry.
Sonochemistry are attributed to high temperature and production of OH and H radicals that can decompose different
kinds of water pollutant such as chlorinated organic materials, surfactants, polymers and germs. Among the
technologies for wastewater treatment, the sonochemical method is very attractive because it is easy and safe to operate,
and hardly produces its by-products. Development of a sonochemical reactor with high efficiency is necessary for its
practical application.

Calorimetry of water is used for evaluating the ultrasound power in the reactor. The sonochemical efficiency is
defined as the ratio of number of reacted molecules to ultrasound energy. For small reactors, the sonochemical
efficiency has maximum values in the frequency range from 200 to 600 kHz. On the other hand, for large reactors, the
sonochemical efficiency depends on the dimensions of the reactor in addition to frequency. Liquid mixing and the
superposition of two ultrasonic fields enhance sonochemical reactions. The combination of sonochemical and other
oxidation methods is a promising technology of decomposing water pollutants.
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Fig.1 Ultrasonic cavitation.
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Fig.2 Reaction field of sonochemistry (Hot spot).
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Fig.3 Electro micrograph of E. coli after ultrasonic irradiation
at 500 kHz.
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Fig.4 Schematic diagram of sludge degradation by ultrasonic
irradiation.

4. VI 7R —DEEIL

4.1 HOY AR —FRIZEIBERIRILE—DAE

V) I A MY =TI, EBROFRMESCHREOERILD
72 OFBHIIN 2 & 7= LR & 72 OB E I = F L ¥ —
DEBERODULEND D, BHFMHT X — 3B EHE
NHRO LN TN D,

KON - FIEm-=CMm ) BT EZ RS2 &, B
BRI 72 & O & — SO — W OBl TRAT L,
ZEEFIIZEAEBRE LR, 20729, B S -8E

Table 1 Chemical substances decomposed by ultrasonic irradiation.
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volume 0.4 L, (b) indirect irradiation: volume 0.05 L, (c) direct
irradiation to large reactor: 40 L.
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Table 2 Ultrasonic power and ratio of ultrasonic power to
electric power (a) direct irradiation, (b) indirect irradiation, (c)
direct irradiation to large reactor.

Electric Ultrasonic
Reactor power power Pu/Pg
Pe [Wl Py [W] [-]
a 30 254+0.8 0.84+0.03
b 40 9.71+0.9 0.22+0.02
c 300 264+3 0.860.05
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Fig.7 Frequency dependence of sonochemical efficiency for
small reactor.
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Fig.11 Synergistic effect of superposition of two ultrasonic
fields on sonochemical reaction.
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