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Application of Cavitation Induced by Ultrasound: Sonochemistry
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Table 1 History of sonochemistry.

Year Ttems Ref.

1927 Biological and physical effects | 1
of ultrasound
(W.R. Wood and A.L. Loomis)

1934 Sonoluminescence (J. Frenzel) 2

1935 Applications to electrochemistry | 3
(B . Claus)

1939 Degradation of polymers (G. 4
Schmid and 0. Rommel)

1961 Sonochemical Iuminescence (K. 5
Negishi)

1962 First observation of single 6
bubble sonoluminescence (SBSL)

(K. Yosioka and A. Omura)

1962 Ultrasonic Atomization (R.J. 7
Lang)

1964 Ultrasound : Physical, Chemical, | 8
and Biological Effect (publish)

1977 Sonoluminescence spectra 9
(R.E. Verrall et al.)

1983 Sonochemistry and sonocatalysis | 10
of metal carbonyl (K.S. Suslick
et. al.)

1985 New electrical Theory (M.A. 11
Margulis)

1986 The first International
Symposium on Sonochemistry,

1990 SBSL (D.F.Gaitan and L.A. Crum) [ 12

1990 Preparation of Sono—gel (N. de la | 13
Rosa—Fox et al.)

1991 Sonochemical switching (T.Ando | 14
et al.)

1992 1%* Annual Meeting of the Japan
Society of Sonochemisty (Nagoya)

1994 Ultrasonics Sonochemistry
(publish)

1997 Synthesis of Cg under ultrasound | 15

1998 and) carbon nanotube (R. Katoh et
al.

2001 Sonochemical efficiency under 16
single bubble cavitation
(T.Matsuoka et al.)
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Fig.1 Reaction field induced by ultrasound (hot
spot).
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Fig.2 Formation rates of HNO2 and HNOg3 during
single bubble cavitation.
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Fig.3 Reaction vessels for sonochemistry.
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Table 2 Factors for controlling cavitation.

1) Ultrasound
frequency, intensity,
irradiation method (direct or indirect)
irradiation time (CW or pulse)

2) Transducer
type of transducers, size,
number and configuration
mounting method

3) Reaction Vessel
volume, shape

4) Experimental Conditions
temperature, atmosphere,
physical properties of solvent,
flow rate
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30x10° |

25x10° | 4

20x10° |- % + 4
15x10° | * 4
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/W / mol-dm W™
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Fig.4 Frequency dependence of sonochemical effi-

ciency.
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Table 3

Atoms (bold) used in preparation under ultrasound.

Li Be B C N (o] F Ne
Na Mg Al Si P S Cl Ar
K Ca | Sc Ti v Cr Mn (Fe | Co | Ni Cu |Zn |Ga |Ge |As Se Br Kr
Rb Sr |Y Zr Nb | Mo |Tc Ru Rh |Pd [Ag |Cd |In Sn Sb Te I Xe
Cs |[Ba |(I) |Hf |Ta |W Re |[Os |Ir Pt |Au |Hg |T Pb | Bi Po | At Rn
Fr Ra (II) | Unq | Unp Unh Uns Uno | Une

(1) | La Ce |Pr Nd Pm Sm | Eu Gd Tb D Ho Er Tm Yb Lu

(II) | Ac Th Pa U Np Pu Am Cm Bk Ccf Es Fm Md No Lr

(I')Lanthanides, ( II )Actinides
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Fig.5 TEM image of Au particles prepared under
ultrasound.
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Fig.6 Distribution of radius of Au nanoparticles.
(a) 20kHz, (b) 500 kHz
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Fig.7 Plot of molecular weight of dextran against
sonication time. Frequency: 20kHz (m , O),
500kHz (e , 0)
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Table 4 Intermediates and products of hazardous
pollutants by sonolysis.

Compound Intermediates and | Frequency Ref.
products kHz

CCl, CCL,CCl,, HOCI, 20,500 69
C0O,, CO, CI

CHCICCI, C,HCI, C,Cl,, C,Cl,, | 20, 520 70
C,Cl, CI

chlorobenze C¢H;sCIOH, CH,CH,, | 20, 900 71
Cr

phenol catecol, hydroqunone, | 20,541 72

benzoginone, ozalic
acid, acetic acid,
succinic acid, formic
acid, propanoic acid,
CO,

catecol, 200 73
chlorohydroqunone,
3-chlorocatecol, CO,,
Cr

2-chlorophenol
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