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Resnant frequency of cavitation bubble in supercritical
fluid GO, varyingwith the original radius
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Table 1 The values of density in supercritical fluid CO, as a
function of pressure (T =350K)
p M Pa p/(kg m3) p M Pa p/(kg m3)
8 164 7 16 493 1
10 2297 18 563 7
12 310 8 20 616 5
14 404, 2 25 704, 2
1) [7].
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Fig 2 Resnant frequency of cavitation bubble in supercritical
fluid QO, as a function of preswure
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Table2 The values of density in supercritical fluid GO, as a
function of temperature (p =8M Pa) ¥

Fig 3 Reonant frequency of cavitation bubble in supercritical
fluid QO, varyingwith temperature of fluid
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Table 3 Physical paranetersof supercritical fluid GO, and pure
water
g /(N-m1) p M Pa p/(kg m3)
O, 0 1705x10°% 7 4500 468
0. 0760 0 1013 1000
4 O,

Table4 Resnant frequencies of cavitation bubbles in super-
critical fluid GO, and pure water

T/K p/(kg m3) T/K p/(kg m~3)
300 754 1 500 89 4
350 164 7 550 79 4
400 124 1 600 77
450 103 1 — _
1) [71.
3 ,
: o,
f, . 300K

350K, f; )

f, /lkHz
R; /mm
0,

1 730 20 104 1 6042
0 910 38 220 3 0506
0 139 250 220 20 0320
0 073 476 450 38 2660
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ao,
, 20kHz 38kHz
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Fig 4 Radiusof cavitation bubble as a function of time under

different sound frequencies
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Preparation and M echan ical Proper ties of Canposite
Chitosan /Nano-Sized SO, Fim

WangM ing-ll“1 Si Fang1 Zhang Yi-rningl Zhao De-gang2
(1 Guizhou Province Key L aboratory of Fementation Engineering and Bio-Phamacy, Guizhou University, Guizhou 550003, Guiyang, Ching
2 Key Laboratory of Green Pesticide and A gricultural B iological Engineering of theM inistry of Education,
Guizhou U niversity, Guizhou 550025, Guiyang, China)

Abstract: The preparation conditions of composite chitosan/nano-sized SO, (CTS-SIO,) filmswere optimized by
guadratic-regression rotatable orthogonal experiments, and the fimswith homogeneous structure were prepared via
the castingmethod, which were then characterized by meansof IR, XRD and TBM. The reaults show that there are
a great number of hydrogen bonds betveen chitosan and the hydroxyls on nano-sized SIO, aurface, that the CTS
SO, fim with a chitbosan/ SO, /glycerel monostearte mass ratio of 1.98 0.017 0.04 has a maximum tensile
strength, and that, as compared with the chitosan film, the tensile strength, breaking extensibility and orthogonal-
tear strength of the composite film increase repectively by 63. 3%, 45.4% and 11. 6%, while the water pemea-
bility decreases by 73. 1%. It is thus concluded that the composite film is superior o the film with single compo-
nent

Key words chitbsan; composite film; tensile strength; quadratic-regression rotatable orthogonal experiment
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Analysis of Resonant Frequency of Cavitation Bubbles n
Supercr itical Fluid CO,

Yang Ri-fu' Qiu Tai-qiu2 Guo Juan’
(1 School of Physics, South China U niversity of Technology, Guangzhou 510640, Guangdong, Ching;
2 Resarch Institute of L ight Industry and Chenical Engineering, South China U niversity of Technology,
Guangzhou 510640, Guangdong, China)

Abstract: In order o reveal the characteristicsof reonant frequency of the cavitation bubbles in supercritical fluid
CO, radiated with ultrasonic, the lavsof the reonant frequency varyingwith the original radiusof the bubbles, the
fluid presaure and the fluid tenperature were investigated based on the Rayleigh-Plesset equation The reaults indi-
cate that the reonant frequency of cavitation bubbles in supercritical fluid CO, decreaseswith the increase in the
original radius, increaseswith the fluid tamperature, and decreaseswith the increase in fluid presaure till © amini-
mum value at 18 M Pa It isal® found that, at the same initial bubble radius, the cavitation bubbles in supercriti-
cal fluid CO, isof higher resonant frequency than that in water, and that the acoustic presaure for the cavitation
bubble collgpse in a ultraonic period reaches the lowvest value when the ultraonic frequency is close © the natural
reonant frequency of cavitation bubbles

Key words spercritical fluid CO,; ultraonic; cavitation; renant frequency; presaure; temperature



