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Bubble Nucleation in Polymer Solutions

Sung Lin Kang, Ki Young Kim, Ho-Young Kwak
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Abstract

The molecular cluster model for the homogeneous bubble nucleation was extended to predict the bubble
nucleation events in elastomers, polymers and polymer solutions. For the bubble nucleation in elastomers
and polymers, the strain energy overcome by a critical bubble was also considered. The calculation results
for the number of bubbles nucleated are in good agreement with observed ones.
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Figure 1. Development of the coherency strains due to a
misfitting critical bubble in polymer matrix.
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Figure 2. The number of bubbles formed as a function of initial

saturation pressure in natural rubber: experimental values (0) [2]

and calculated results (—) at 7 =25 C; experimental values

(®) and calculated results (—)at 7=100 C.
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Figure 3. The number of bubbles formed as a function of initial
gas pressure in PMMA-supercritical C(Q, solution at

T =40 T: experimental values (o) [6] and predicted results by
classical theory (——-) and molecular cluster model (—).
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Table 1. The number of bubbles formed in polystyrene/toluene
solution at 7=150 C

Weight%of | P — P (P,) Numberofbubbles><3 107
polystyrene ! (kI{a) 4 (number /| cm’)
Calculated Measured [3]
40 2372.7(486.3) 476 1481
50 25439(315.1) 160.8 4374
60 2588(271) 1499 17.33
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Table 2. The number of bubbles formed as a function of
temperature in 50/50 polystyrene/toluene solution
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(€) (kPa)

Calculated Measured [3]
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180 2450.5(408.5) 3186.3 12.29
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