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Abstract : On the basis of theory of Bratsch’s electronegativity equalization, the electronegativity equalization, the group electronegativities
and the group partial charges for anionic and nonionic surfactants could be calculated by using Pauling’s electronegativity parameters.
From calculated results, we have investigated how CMC, hydrophilic and hydrophobic groups, group partial charge, electronegativity of
hydrophilic and hydrophobic groups, structural stability of micelle for anionic and nonionic surfactants are related. It was found that CMC
depends upon group partial charge and group electronegativity of hydrophilic and hydrophobic groups of surfactants. For the anionic
surfactants, negative partial charge in hydrophobic group is delocalized as the carbon number in hydrophobic group increase. So negative
partial charge of hydrophilic group has very large electronegativity that is decreased. And CMC decreases as hydration ability of
hydrophilic groups which decreases relatively. For the nonionic surfactant, partial charge and electronegativity in hydrophobic group
increases with the increment of carbon number in hydrophobic group. And CMC decreases because electronegativity of hydrophilic group
is decreased with the increment of electronegativity of hydrophilic group. However, with the increase of repeating units in hydrophilic
group, the negative partial charge of hydrophilic group increases. So CMC increases because surfactants hydrate rather than form micelles
in aqueous solution by the increase of hydration ability.
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Table 1. Calculation Results and Critical Micelle Concentrations of Anionic Surfactants in Water at 40°C

L Electronegativity Partial Charge )
Anionic Surfactants — - " " ; CMC(mM)*
Xi Xn” & By Bsum

I-1 CsHi70S0s Na' 2.3011 3.2250 2.2980 -0.0336 -1.4373 -1.4709 140

1-2 CioHz10S0s Na' 2.3019 " 2.2992 -0.0368 -1.434 -1.4722 3
I-3 CioH0S05 Na' 23025 " 2.3001 -0.0392 -1.4340 -1.4732 860
I-4 Ci3Hz0S0;'Na' 2.3027 " 2.3004 -0.0401 -14335 -14736 430
I-5 C1Hx0S0; Na'* 2.3029 " 2.3007 -0.0409 -14330 -1.4739 2.20
I-6 CisH30S0; Na' 2.3031 " 2.3010 -0.0416 -1.4326 -1.4742 120
I-7 CisHx0S05 Na' 2.3032 " 23012 -0.0423 -1.4322 -1.4745 0.58

a) Electronegativity of hydrophobic group
¢) Electronegativity equalization

e) Partial charge of hydrophilic group

g) Reference 15
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Table 2. Calculation Results and Critical Micelle Concentrations of Nonionic Surfactants in Water at 25T

o Electronegativity Partial Charge o
Nonionic Surfactants - - — ) " CMC(mM)
X{ Xn Xeq 3 3y

o-1 CioHaO(CHO)RH 2.3019 24277 23824 1.0834 -1.0834 1

- - 2 CuHzO(CHO)%H 2.3022 24277 2.3798 1.1452 -1.1452 03
- 3 CipH=0(CHORH 2.3025 24271 23774 1.2030 -1.2030 0.109
1I- 4 CroHa0(CHO)VH 23025 24288 2.3141 1.1502 -1.1502 0.082
II- 5 CisHs0(CH0):H 23025 24324 2.3657 1.0152 -1.0152 0.074
I-6 CHz=0(CHO)MH 2.3025 24355 2.3602 09271 -0.9271 0.064
-7 CrzHsO(CHOkH 23025 2.4404 23535 08190 -0.8190 0.052
- 8 CrHx0(CHO)1H 2.3025 2.44% 2.3450 0.6823 -0.6823 0.033
-9 CiHzO(CH0)xH 2.3027 24277 2.3751 1.2522 -1.2522 0.027
1I-10 CiHnO(CH0)H 2.3029 24271 23730 1.3080 -1.3080 0.009
1I-11 CisHaO(CHO)H 2.3031 24277 2.37110 1.3558 -1.3558 0.0035

a) Electronegativity of hydrophobic group
¢) Electronegativity equalization
¢) Partial charge of hydrophilic group
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b) Electronegativity of hydrophilic group
d) Partial charge of hydrophobic group
f) Reference 15
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