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Abstract : Density, viscosity, conductance, dye solubility and carbon-13 nmr studies
were performed in aquecus solution of three disodium 4-n-alkyl-3-sulfonatosuccinate
anionic surfactant at 25°C. The cmc values were 0.14 mol/l for the disodium-4-n-oct
yl-3-sulfonatosuccinate(RgS), 0.041mol/l for the disodium-4-n-decyl-3-sulfonatosuccinate
(R10S), and 0.018mol/1 for the disodium-n-dodecyl-3-sulfonatosuccinate (Ri2S). The aggr-
egation numbers determined viscometrically and conductimetrically were 28 for RsS, 48
for R1eS, and 67 for Ri2S. The volume changes upon micellization were 89cr/mol for
RsS, 9.5ce/mol for RieS, and 10.1cw/mol for Ri2S. Binding constants for the dye pada to
the micelles and the fractions of unbound counter-ion were also obtained. The two polar
heads with their carbon linkage were likely in an aqueous environment in the RsS
micelles with the micelles themselves being spherical.

Keyword : disodium 4-n-alkyl-3-sulfonatosuccinate, micellization, dye solubility,
two-headed anionic surfactant.
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Table 1. Micellar Parameters for the Disodium 4-n-Alkyl-3-Sulfonato succinate

Parameter RsS RS Ri2S Parameter RsS RioS Ri2S
emc® 0.14 0.039 0.015 7 25 36 45
cnd® 0.15 0.040 0.014 7° 34 50 68
anc 0.13 0.041 0.016 f 0.46 0.45 0.47

Ta 0.9579 0.9320 0.9215 A4V y 9.0 9.3 9.7
I 186 21.0 247 4V 86 89 9.2
Kopada 133 400 650

*Determined by viscometry, "Determined by conductometry, ‘Determined through dye
solubilities, Calculated radius, “Obtained through apparent molal volumes, and ‘Obtained

through partial molal volumes.
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Fig. 1. Solubilities of pada in disodium
4-n-alkyl-3-sulfonato succinate in
aqueous in aqueous solution at 2
5C( O; RsS, @ RS and O;
Ri2S).
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Fig. 2. Dependence of volume traction ¢
upon micellar surfactant
concentration (G-cmc) (O; RsS,
@RS and B; RizS).
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Table 2. Carbon-13 Chemical Shifts for RsS Before the cmc (8 mon) and the Change in
Shift upon Micellization in Water (6 ) All Shift are in ppm

Carbon é mon 468 Carbon & mon 46
1 174.30 -0.21 3! 25.81 +0.35
2 35.18 -0.19 4! 29.10 +0.48
3 65.32 -0.14 5! 29.10 +0.48
4 173.53 +0.10 6' 31.87 +0.38
1 66.83 -0.34 7' 22.80 +0.26
2! 28.47 +0.27 8! 14.24 +0.16
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Fig. 3. BC nmr spectrum of 0.080 mol/! disodium 4-n-octyl-3-sulfonato succinate solution
at 25T.
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Fig. 4. Dependence of the cmc of various
surfactants upon carbon chain
length (@ R.S, O; RnMS, O;
n-alkyl sulfate and ©; sodium
n-alkyl sulfonate.
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