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ABSTRACT. The effects of added alcohols on the critical micelle concentration(CMC) of cetylpyridi-
nium bromide(CPB) were investigated by the UV-Vis spectrophotometer at the temperature range of
8~45°C. The CMC of CPB was increased with the addition of methanol in the whole temperature
region studied, while decreased with the addition of ethanol and propanol. The increase of CMC with
the addition of methanol may be attributable to the increasing solvent power of the methanol-water
mixture, because methanol was scarcely solubilized into the palisade layer of the micelle of CPB. The
decrease of CMC with the inclusion of ethanol and propanol may be derived from the solubilization
of alcohols into the micelles. On the other hand, the CMC was decreased with the temperature rise
in the low-temperature region below about 25°C, and the CMC was increased in the high-temperature
region above that. The thermodynamic parameters {AGy°, AH)y®, and ASy°) of the micellization of
CPB were obtained in some aqueous alcohol solutions. In the whole temperature region (8~45°C), the
values of AGy° were negative, while those of AS)y° were positive. And in the temperature region below
about 25°C the AH\® values were positive, while in the temperature region above that the values were
negative.
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Fig. 1. CMC determination of CPB in water at 25°C
as dertermined by UV-Vis spectrophotometer,
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Table 1. CMC values of CPB in 1M alcohol aqueous
solutions at various temperatures

CMC(10™* M)
15C  25°C  35C 45°C

0.00 761 735 709 768 9.35
MeCH 862 813 781 875 10.02
EtOH 738 725 699 741 9.02
PrOH 731 722 695 733 8.90
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Fig. 2. The effect of temperature on the CMC of
CPB in 1M aqueous alcohol solutions,
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Table 2. CMC values of CPB in various KBr aqueous
solutions at 25%C
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Table 3. Thermodynamics of micellization of CPB in
water

Table 5. Thermodynamics of micellization of CPB in
1M ethanol solutions

Temp. CMC AGy° AH\° ASy° Temp. CMC AGy° AHy° ASy°
Cy (107*M) (kcal/mol) (kcal/mol) (eu/mol) (°C) (107*M) (kcal/mol) (kcal/mol} (eu/mol)

8 761 —7.25 1.16 2991 8 738 —7.24 092 28.99

15 7.35 -747 0.22 26.69 15 7.25 -740 0.95 28.97

25 700 —7.76 —-441 11.26 25 6.99 -7.73 —-403 1241

35 7.68 -794 ~471 1048 35 741 -7.92 —-430 11.75

45 9.35 -797 —-5.02 927 45 902 —7.95 —459 10.56

Table 4. Thermodynamics of micellization of CPB in
1M methanol solutions

Table 6. Thermodynamics of micellization of CPB in
1M propanol solutions

Temp. CMC AGy® AHy° ASy® Temp. CMC AGy® AHy® ASy°
(C) (107*M) (kcal/mol} (kcal/mo!) (eu/mol) (°C) QO0*My (kcal/mol) (kcal/mol) {eu/mol)
8 862 -7.29 1.66 3183 8 7.31 —7.23 188 3240
15 8.13 —754 0.74 28.74 15 722 —-742 0.89 28.84
25 7.81 -784 —438 11.60 25 6.95 —7.71 -389 28.84
35 875 —7.98 —4.68 10.71 35 733 -791 —-416 12.17
45 10.02 —805 -499 9.62 45 8.90 —795 —4.43 11.06
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