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ABSTRACT. The pseudophase separation model is used to describe the effects of pH and »n-propanol
on the mixed micellar formation of protonated and unprotonated dimethyldodecylamine oxides. Dimethyl-
dodecylamine oxide surfactant molecules may exist in aqueous solution in either nonionic (unprotonated)
or cationic (protonated) form, and they can be modeled thermodynamically as a binary mixture of cationic
and nonionic surfactants. The composition of the binary mixture is varied by adjusting the solution
pH. And activities, micellar compositions, and monomeric compositions of two surfactant species can
be calculated directly from the experimental titration data by applying pseudophase separation model
to the micellar system of DDAO in water/n-propanol. The critical micellar concentrations and the pK,
values of the binary mixture systems are dependent on the micellar composition of the protonated
cationic surfactant (X); especially they show the minimum phenomena when they are plotted against
the micellar composition of the protonated cationic surfactant (X). The critical micellar concentration
of the binary mixed DDAQO system is generally decreased when n-propanol is added to the binary mixture
system, and the degree of decrease is dependent on the concentration of n-propanol.
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Table 1. Critical micelle concentration, mole fraction
of DDAOH'Cl” in a micellar form (X), and pK, of
DDAO in 0.3M n-propanol

7.46 0 1.20(CMCy) 541
6.35 0.10 1.06 5.22
5.86 0.1% 0.92 5.06
5.59 0.26 0.80 5.00
541 0.32 0.71 4.99
5.27 0.38 0.64 4.98
515 043 0.59 499
5.04 0.49 0.57 5.00
4.95 0.54 0.57 5.03
4.86 0.59 0.58 5.06
4.78 0.65 0.62 511
4.69 0.71 0.69 5.17
4.58 0.77 0.77 5.23
443 0.84 0.87 530
4.24 091 0.97 545
4.05 1.00 1.07(CMC.) 5.58
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Table 2. Critical micelle concentration, mole fraction
of DDAOH'C!™ in a micellar form (X), and pK, of
DDAO in 0.3 M n-propanol

pH X CMC(mM) pK,
828 0 1.13(CMCy) 5.72
648 0.10 101 5.35
5.85 0.18 0.88 5.05
5.54 025 077 495
535 0.32 0.68 493
5.18 0.38 062 490
5.06 043 057 490
495 048 056 491
486 0.54 0.56 494
4.77 0.59 0.58 497
469 0.65 0.63 5.02
461 0.71 0.69 5.09
4.52 0.77 0.78 5.17
4.38 0.84 0.89 525
420 091 1.00 542
399 1.00 110(CMC.) 5.56
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Fig. 1. Experimental data for the titration of DDAO
solutions in 0.3M and in 0.6 M n-propanol with HCI
at 25°C.
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Fig. 2. Overall, micellar, and monomer. compositions
for the titration of 3 mM DDAQC in 0.3 M n-propanol.

2% pH7l 5 ol o X& Z¥r) 39 Y= 7
B} 22 gk vehll 3, pH7L 5 o) 3k o vith e
Fato] dehdr) o)7le &%l EfEte A
AR g Exle] vbe] iHAdEE d7ixl= v AL
e o] AWBAA FApEo] kA du] o] AHEAEA
S rc} AP E7E 3 5y, vle] AH43tEl Foll=
ek Ael 2] Fxlgo] n|dAgdde] FAERT A
A3zl 2 e =g} p-ZER2e] Fx7 03

Journal of the Korean Chemical Society



Dimethyldodecylamine Oxide®] E/n-Z2#& folold Egn]4d Fdo A ddsa A7 567
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Fig. 3. Overall, micellar and monomer compositions
for the titration of 3 mM DDAO in 0.6 M n-propanol.
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Fig. 4. Plots of equilibrium constant (pK,) of DDAO
against micellar composition of protonated surfactant
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Fig 5. Plots of critical micelle concentration (mM)
against X, calculated from titration curves for DDAO
in 0.6m and in 0.3M n-propanol.
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Fig 6. Comparison of the micellar phase activities
of cationic and nonionic DDAO in 0.3 M n-propanol.
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