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Abstract : The influence of  ~phenylalkylammonium salt on the critical micelle concentration(CMC) of SDS has been examined using the
electric conductivity method. CMC of SDS exhibited the tendency to decrease with the length of alkyl group of additives. The effect of
temperature on CMC of SDS in additive solutions has been observed in the range of 18C-50C. The free energy(A4Gy°) for the micelli-
zation of SDS is negative and the entropy(4Sy”) is a large positive value, The enthalpy(4Hn’) is positive in low temperature(18°C) and
negative in high temperature(>25C). In the prensence of organic additives, the micellization of SDS was considered as a spontaneous
process and to involve a phase transition. The values of 4Gy” has shown the tendency to increase but the values of 4S,° and 4H,° to
decrease with the length of alklyl group of additive salts. The changes in 4 « (difference of specific conductivity) with increasing mole
ratio of additives in the mixed solutions indicated the formation of mixed micelles between SDS and additives. The effect of the length of
alkyl chain on the micellization of SDS demonstrated the penetration of organic additives into the palisade laver of the SDS micelle,
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Table 1. Critical Micelle Concentration(CMC) and Counterion
Binding Constant(8) of SDS in Pure Water and
Solutions of Various Concentrations of Additives at
25, respectively

Additives concentration of CMC 8
additive (x10'mol/L) | (X10'M)
water 8.19 0.662
07 8.07 0624
PAHC 20 802 0614
50 790 0.586
07 8.04 0.598
BAHC 20 7.96 0.582
50 7.88 0.481
07 8.04 0.593
PEAHC 20 7.82 0.358
50 7.80 0.466
0.7 8.00 0.388
PPAHC 20 765 0.357
50 752 0.481
0.7 7.46 0.484
PBAHC 20 7.20 0.468
5.0 707 0.432
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Fig. 1. Dependence of In CMC on 1/T for micellization of SDS
in 1.0X10™M additive solutions.
(@) in water; (@) in PAHC; (Il in BAHC;
(A) in PEAHC; (X) in PPAHC; (x ) in PBAHC
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Fig. 2. Variation of counterion binding constrant(#) with tem-
perature for micellization of SDS in water and 1.0X
10™M additive solutions, respectively.
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Table 2. Thermodynamic Parameters for Micellezation of SDS in Various Concentrations of Additives at Several Temperatures

4G’ m 4S°m AHm

(k]J/mol) (J/mol K) (kJ/mol)

Additives . (X10'M) (x10°'M) (X10'M)
() 07 20 50 07 20 50 07 20 50

18 178 691 231

% 181 614 019

water % -188 533 240

5 -192 59 -46
18 209 -197 -196 020 - %7 93 879 849 787
bAHC % 212 206 196 567 564 502 377 -431 -464
% 915 911 201 37 %6 287 979 111 -112
5 919 216 207 181 107 122 -182 -168 -162
18 204 194 179 %4 %2 891 828 79 736
BALC % 205 0.1 -190 525 51 465 47 -481 515
208 205 205 U1 289 %6 -103 -116 117
45 210 206 211 736 104 139 -187 -173 -167
18 ~189 -182 173 917 883 830 778 749 686
% 193 184 181 88 38 47 477 531 565
PEAHC 35 -197 187 -185 290 213 24 -108 -12.1 122
45 200 -189 -19.1 27 35 60 -192 -178 172
18 “183 -180 -170 881 &9 802 78 699 636
% -189 -182 178 58 416 391 527 582 615
PPAHC % -195 192 -185 %8 214 189 113 -126 -127
5 197 -195 -189 02 38 38 -197 -183 -177
18 177 174 -163 842 819 763 678 649 58
% -182 178 -166 417 384 35 57 632 -665
PBAHC %5 -193 -19.1 -185 %2 196 171 -118 -131 -132
45 -199 -196 -190 077 24 25 202 -188 -182

Cai Concentration of additives
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Fig. 3. Thermodynamic parameters vs. the carbon number of
additives for micellization of SDS in 1.0X10"M
additive solutions at 25C.
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