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ABSTRACT. The critical micelle concentration(CMC) and the counterion binding constant(B) at the
CMC of cetyltrimethylammonium bromide{CTAB) in a series of aqueous solutions containing medium
chain-length n-alcohols(Propanol, Butanol, Pentanol and Hexanol) have been determined from the conce-
ntration dependence of electrical conductance at serveral temperature from 17C to 41C . Thermodynamic
parameters (AGn, AH:, AS; and AC,) associated with micelle formation of CTAB have been also estima-
ted from the temperature dependence of CMC and B values, and the significance of these parameters
and their relation to the theory of micelle formation have been considered. The results show that an
enthalpy-entropy compensation effect is usually observed for the micellization of CTAB. The effects of
n-alcohols on the micellar properties (CMC and B) of CTAB solutions have been also invesigated, The
addition of n#-alcohol to the CTAB solution in a small quantity decreases the CMC value and the counte-
rion binding constant (B} at the CMC, but the addition of #-alcohol in an excessive quantity increases
the CMC values on the conterary. These results have been explained in terms of the effect of the micelle-
solubilized alcohol on the micellar surface charge density.
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Table 1. Critical micelle concentration (X 10~ *M} of
CTAB in pure water and in xn-alcoholic solutions at
several temperature

Tem. (C)
Conc. (M) 17
Comp.

23 29 3% 41 CMC*

Pure water
01

02
n-Propanol 03
04

9.37
898
8.59
820
7.80

9.18
8.77
842
8.05
766

974
9.33
8.95
854
814

104
9.95
9.54
811
8.70

109
10.5
10.2
9.75
9.35

9.05
8.70
8.40
8.00
7.55

0.10
n#-Butanol 0.15
0.20

7.86
715
7.06

7.60
6.84
6.80

820
7.50
749

8.80
810
800

9.56
3385
864

7.56
6.78
6.90

0.025
n-Pentanol 0.050
0.075

7.85
6.45
701

765
627
6.94

8.12
6.69
7.24

8.66
718
7.85

9.18
7.63
341

7.50
6.20
6.80

0.008
n-Hexanol 0015
0.020

7.58
6.10
6.40

7.36
591
6.23

7.78
6.25
6.51

8.30
6.73
7.00

8.85
7.25
7.53

7.30
5.85
6.15

The CMC? in the last column represents a minimal value
of the critical micelle concentration for each solvent sys-
tem, usually occuring at 20C for the micellization of
CTAB.
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Fig. 1. Variation of critical micelle concentration
(CMCQ) with temperature for micellization of CTAB:
(®) in pure water; (A) in 0.1 M »n-propanol; (@) in
0.2 M n-propanol; (¥) in 0.3 M n-propanol; (@) in
0.4 M n-propanol.
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Table 2. Counterion binding constants (8} of CTAB
in pure water and in n-alcoholic solutions at several
temperature

Tem.(C)

Conc. (M) 17 23 29 35 4]

Comp.
Pure water 081 078 074 071 068
0.1 078 075 071 068 064
P ' 02 075 071 067 064 060
nOLTOPANOT 63 071 067 063 060 056
04 068 064 060 055 051
010 071 067 064 060 056
n-Butanol 015 066 062 058 054 050
020 060 056 052 048 04
0025 071 068 065 062 059
n-Pentanol 0050 066 062 059 056 052
0075 056 053 049 046 042
0008 073 070 067 064 060
n-Hexanol 0015 068 @65 062 058 055
0020 064 060 057 053 050
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Fig. 2. Variation of counterion binding constant (B)
with temperature for micellization of CTAB: (@) in
pure water; (A) in 0.1 M n-propanol; (@) in 0.2M
n-propanol; (¥} in 0.3M n-propanol; (M) in 0.4 M
#n-propanol.
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Table 3. Thermodynamic parameters for micellization
of CTAB in pure water at several temperature

Tem. (C)
Parameters 17 23 29 35 41

—AC, (Kcal/mol K) 235 097 056 038 027
AHS (Keal/mol)  7.04 —292 —505 —571 —565
—AGy Keal/mol) 113 116 118 1198 121
ASy (cal/mol K} 634 293 222 202 206
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Fig. 3. Plots of thermodynamic parameters against
temperature for micellization of CTAB in pure water:
(@), AC,; (A), AH; (@), ASS: (W), AGL.
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Fig. 4. Variation of critical micelle concentration
{CMC) with concentration of n-alcohol for micelliza-
tion of CTAB at 23C: (@) in n-propanol; (A} in #-
butanol; (@) in n-pentanal; (¥} in n-hexanol.
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Fig. 5. Variation of counterion binding constant (B)
with concentration of n-alcohol for micellization of
CTAB at 23T : (@) in n~propanol; (a) in n-butanol;
(#) in n-pentanol; (¥) in n-hexanol
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Table 4. Thermodynamic parameters for micellization
of CTAB in n-alcoholic solutions at 23T

Parameter —AC, —AH.
Conc. (M) (Keal/  (Keal/ (Keal/  (cal/
Comp. molK}) mol) mol}  mol K)

Pure water 097 292 116 203
0.1 0.54 161 i15 333
0.2 0.16 047 i13 365
0.3 040 120 111 334
04 091 273 109 27.7

—AG.  AS;

n-Propanol

0.10 042 1.27 111 333
n-Butanol 0.15 0.55 164 109 31.2
0.20 0.61 1.81 105 293

0025 051 1.54 11.2 325
n-Pentanol 0050 0.70 210 110 30.1
0.075 0.86 . 2.57 103 26.0

0008 053 1.60 113 32.9
n-Hexanol 0015 0.5 194 112 313
0020 079 2.38 108 28.6
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Fig. 6. Plots of thermodynamic parameters against
concentration of #-propanol for micellization of CTAB
in #-porpanol/water mixtures at 23T : (@), AC,; (A),
AHZ: (#), ASn: (W), AGS.
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