Tuyzaf) (FFrvzFLro-FFv
XFNLTF L) KEWD I v

oL FH -

Micelle Formation of Aqueous Solutions of Block
Copoly (oxyethylene-oxymethylethylene)

Shin-ichi INOUE

Abstract

The critical micelle concentrations (cmc) of aqueous solutions of block copoly (oxy-
ethylene-oxymethylethylene) (PE 10-85) were measured at different temperatures by the
surface tension method. The surface tension at the cmc (ycmc) of PE 10-85 decreased with
temperature and varied with ethylene oxide (EO) chain length. The former result is con-
sidered to be due to the destructions of hydrogen bonds by thermal energy and the latter
due to the variation of the hydrophile-lipophile balance.

The changes of the standard free energy (4G%,,), enthalpy (4H°,,) and entropy (45°,,) for
micelle formation in aqueous solutions of PE 10-85 were determined from the temperature
dependence of the cmc by using the phase separation model for the micelle formation. Since
the 4S°,, played the important role for the micelle formation of all samples at all tem-
peratures, the hydrophobic bond contributes to the micelle formation. The positive values
of 4H', obtained suggest that the hydrogen bond between EO chain and water molecules

destroyed during the micelle formation.
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Fig. 1 Plot of surface tension against concen-
tration of PE 40: O, 30°C; @, 40°C; Q,
50°C; @, 60°C.

Table 1. The critical micelle concentration (10-® mol/kgH;O) of aqueous solutions
of block copoly (oxyethylene-oxymethylethylene) at different temperatures

Sample ;Eegg:}‘;ilg 30°C 40°C 50°C 60°C
PE 10 5.0 7.6 3.83 2.1 1.82
PE 20 11.4 167 9.70 6.85 4.3
PE 40 30.3 182 105 30 8.7
PE 50 45.5 730 103 15.5 6.3
PES5 | 257.6 710 136 63.5 13.9

2 The number of ethylene oxide unit is calculated from dividing mean molecular
weight of polyoxyethylene group by that of ethylene oxide.
b In the present study, the number of propylene oxide unit was 34.5.
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Fig. 2 Plot of y¢mc against temperature (PE
10-85): O, PE 10; @, PE 20; 86, PE
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Table 2. The thermodynamic quantities of micelle formation of aqueous solutions
of block copoly (oxyethylene-oxymethylethylene)
—4G%,, (kcal/mol) 4H°,, (kcal/mol) | 4S°,, (e.u.)
Sample - | B
30°C  40°C  50°C 60°C | 30°C 40°C 50°C 60°C J 30°C  40°C  50°C 60°C
PE 10 9,52 10.26  10.97 11.40 9.27  9.89 10.53 11.19| 61.99 64.36 66.56 67.86
PE 20 7.66 9.68 10,21 10.83 7.06 7.53 8,02 8.53| 48,56 54,99 56.45 58,14
PE 40 7.60 8.20 9.26 10.37 | 19.57 20.89 22.24 23.64| 89.70 92,92 97.54 102.13
PE 50 6.77 8.21 9.69 10.58 | 30.30 32,33 34.43 36.60 | 122.34 129.53 136.59 141.68
PE 85 6.78 8.04 8.79 10,06 | 21.42 22.85 24,34 25,87 93.07 98.69 102.53 107.88
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