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ABSTRACT

The adsorptions of 2-(dimethylalkylammonio)propanoates with straight chain alkyl group having from 12
to 16 carbon atoms on the liquid-air interface were decreased while lowering the surface tensions at critical
micelle concentrations.

in micellization, the standard free energy changes per methylene in alkyl group were found to make
same contribution to the micelle formation of corresponding C-alkylcarboxybetaines, and the standard

enthalpy and entropy changes were studied within the range of temperature from 30 to 50°C.
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Table 1.Critical Micelle Concentration, Su.rface Tension and. Calculated Adsorption of 2-(dimethylaky-

lammonio) propanoate at 30°C.
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, : T emc
Comp’d. CMC(mC)lefl’) | ‘_dyneS/Cm) (moles/cmZ) (Az /m0|eCU|e)
DDOP 2.05 X 107 36. 2 3. 01 ' _ 54.9
DTEP 2.20 X 1074 34.6 2.62 | © 63.4
DHEP 2.40 X 1078 32.7 2.30 72.7

DDOP: 2-(dimethvldodecylammnoio)propanoate
DTEP: 2-{dimethyltetradecylammonio)propanoate
DHEP: 2-(dimethylhexadecylammonio)propanoate
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Fig. 1. Plot of log cmc versus n, the number of
carbon atoms in the alky! chain of 2-
(dimethylalkylammonio) propanodtes at

~ 30°C. |
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Table 2. Free Energy Contributions to Micellization in Aqueous Solutions of Carboxybetaines

, o 4Gam (—CH,—) — 4G (W-)
Comp’d temp("C) A B (Kcal -mole™!) {Kcal -mole™t)
2 —{dimethylalkylammonio) 30 1.75 0. 48 0.67 5.95
propanoate ‘
2 — {dimethylalkylammonio) -
ethanoate *’ 20 3.23 0.50 0. 68 3.34
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Fig. 2. Plot of log cmc versus T-* for 2-(dimethyl-
dodecylammonio) propanoate.
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Fig. 3. Plot of log cmc versus T*! for 2-(dimethy-
Itetradecylammonio) propanoate.
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Table 3. Critidal Micelle Concentrations, Standard Enthalpy and Entropy Changes in Micellization of

2-(dimethylalkylamm0nio) propanoate

CMC(mole /l) AHs, 488,
Comp'd . |
- 30 C 35°C 40 °C 45°C 50 c  (Kcal mole’) (e.u)
DDOP  2:05X107% 2.15X10™% 2.25X107% 2.34 %10 2.64X10™°  —1.72 16.7
DTEP 2.20 X 107¢ 2.34X107% 2,49 X10™¢ 2.64 X10™* 2.80X10™* —2.33 19. 24
DHEP  2.40 X 107% 2.60X1075 2,80 X105 3.02X107% 3.23X1075 —2.91 21.75

DDOP: 2~(dimethyIdodecx.rlammonio)propanoate
DTEP: 2-(dimethy!tetradecylammonio)propanoate
DHEP: 2-{dimethylhexadecylammonio)propanoate
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