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Fig. 1 A representation of star-shaped micelles K, is
the radius of the core and R; is the radius of the corona
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Fig. 2 Contributions to the free energy of micellization of PS-
PCEMA diblock copolymer ( Ny = 22; By = 267) in

cyclopentane

(—):1) Net iree energy; 2} Interfacial energy of formation of
corecorona interface; 3) Elastic energy of deformation of B-
block; 4} Elastic energy of deformation of A-block; (--)Mixing
energy of B-block and solvent
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Fable 1 Companson of theoretical predictions with expermental
values of the aggregation numbers { F) for PS-PAVP in toluene

Aggregation number f
Experimental  Predicted
960 75 107
960 19¢ 221
29 6 26
293 40 80
293 222 164
122 14 36
122 34 61
122 54 85
122 123 132
583 58
583 97
583 161
583 193
768 185

Samples Na Np

PS-1,1
PS-1,2
P5-2,1
PS-2,2
PS-2,3
PS-3,1
PS-3,2
PS-3,3
P5-3,4
PS-4,1
PS-4,2
PS$-4,3
PS-4,4
PS5,1

142
262
25
65
116
23
35
45
63
67
105
135
185
180

122
199
217
194

Table 2 Comparison of theoretical predictions with expermental values
of the aggregation numbers { f) for PS-PCEMA in cyclopentane

Aggregation number  f

Samples Na Ng

Experimental  Predicted
97 102
52 54
70 81
44 38
52 62

59
22
34
12
22

813
267
342
122
204
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THEORETICAL PREDICTIONS OF FREE ENERGY AND
AGGREGATION NUMBER FOR STAR-SHAPED MICELLES

CHEN Feng, WU Dancheng
( Textiie College , Sichuan University, Chengdu  610065)

Abstract Considering the inhomogeneity of the concentration distribution in the corona of a star-shaped
micelle, an equation system of free energy components was suggested in order to predict the micro-phase
separation of the diblock copolymer in selective solvents. All energetic and entropic contributions to the free
energy of micellization were included in equations for the micellar solution, which was composed of the di-
block copolymers with certain molecular weights and the solvent with special characters at a giving
temperature. The minimization of free energy produced the equilibrium size and aggregation number of the
micelle. The corona and core size of the micelle, the concentration profile of the soluble block in corona and
the value of the aggregation number were obtained based on the present theory. Moreover, the theoretical
predictions of the aggregation number were in good agreement with the experimental data for systems of
polystyrene-poly(2-cinnamoylethyl methacrylate )} /cyclopentane and poly(4-vinylpyridine)-polystyrene/
toluene.
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