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Viscosity B Coefficients and Partial Molar Volumes for Sodium
p-Alkylbenzenesulfonates in Aqueous Solutions

Kunio Tamaki and Koki Tamura
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Figure 1. Electrical conductivity — concentration curves for p — C,Hz...CsH.:SOsNa
at 25°C.
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Figure 2. Plots of (7/n70 —1—A c'?) against ¢ for p — C.Hz..1CsHsSO:Na at 25°C.
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Table 1. The Values of A, B, and dB/dT.

n A B dB/dT
dm®? mol ~ ' dm?® mol ' dm® mol "' K~!
15°C 25°C 35°C 25C
0 0. 00861 0.392 0.383 0.375 — 0. 0009
1 0. 00915 0. 476 0. 453 0.438  —0.0019
2 0. 00964 0.559 0.524 0.498  —0.0030
3 0.0100 0.638 0.590 0.557  — 0.0041
4 0. 0102 0.730 0. 687 0. 631 — 0. 0050
5 0.0104 0. 845 0.780 0.727  —0.0059
6 0.0105 0. 964 0.892 + (0,822 —0.0071
7 0.0106 1.087 1. 040 0.932  —0.0078
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HEAR L BUKEKRR OB RBUCH T 2HFEMIITHEBL T 5 LK I iz, n=4 DI
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o7z, Tablel X, p —7ZAFARVYEYANVKVBETIE, n=0 D16 TXTBE
ZEEEHIZEA L, dB/AT BARICEZ I EBD» 3, n=0 ORVEV/ANVKV/BF LYY
LATH BEIZBE L HICHEALTEZ LiX, 7 x=— )& structure-maker & L TOHE%
AL, 2OBIRZ7AXNVEDN=3 & n=4 OFMICHYTSETBZLERT. Table ] &b
RABRGED 7NV X VEEE L iz dB/AT BRAICKELS 2D, BikMAMdtn ik
5 ERZRLTWS, Table 1 kW xFL vy E—2%-bD dB/AT RFEHLT. —
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Figure 3. Apparent molar volumes for p — C,Hz..1CsHiSOsNa at Z°C.
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Table 2. Limiting Partial Molar Volumes, V°, at 25C,

n V°/cm® mol ~!

0 102.6 101. 73¥ 103. 96
1 118.8 120. 94°

2 134.6 134.0” 134.79°
3 150. 0

4 165. 5 166. 4547

5 181.5

6 197.3 198. 308

7 213.1 214.18°

a) Ref.19, b) Ref.10, c) Ref.20.
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%Y,V (CH:) =15.7cm®mol ' tPEI NS, LEVOTETENFBRILELIHICH
Bd 27 V—7%%)0RyrEVEROMEICH D H175Z Ld3TES, Table 2 Dfi%Fl
AL, RVE¥VE CHs £ CHi D/ V7R ENVEEOBEZEHL TAS,

n=0 {Z2WwT, V°=V° (CéHs) + V* (SOs7) + V° (Na+)

n=1—17 1IZ2WwWT, V= V° (CHs) + (n-1) V° (CH.) +V° (CeHs) + V° (SOs7) +V° (Na*) &
g, kic® ., Vv (CHs), V' (CHz), V° (SOs;7), V° (Na') ofizZzhFi.
26.3, 15.7, 34.0. —6.6cm®mol ' ¢FHEL o n=0 OV° LY.V (CeHs) =75.2
cm®mol ™' ¢%3, ¥/ n=1—-7 @ V&Y. FHL T V° (CsHs) = 65.0 cm® mol -
' BEoNnG,
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Viscosity B Coefficients and Partial Molar Volumes for Sodium
p-Alkylbenzenesulfonates in Aqueous Solutions

Kunio Tamaki and Koki Tamura

The viscosities for aqueous solutions of C,Hz..1CsH:SO3Na (n=0-7) were measured
at 15, 25, and 35°C in the concentration range below the critical micelle

concencentrations. Using the Jones-Dole equation, the viscosity B coefficients were
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calculated. The tempearature dependence of the viscosity B coefficients at 25°C,
dB/dT, were negative for all the salts, and decreased with the number of carbon
atoms in the alkyl chain. The average value of dB/dT per CH. group was -0.0010
dm®mol "' K~'. The limiting partial molar volumes, V°, calculated from the
densities of aqueous solutions at 25°C, were expressed as, V°/cm® mol ~'=102.8 + 15.74n.
The group partial molar volumes of CsHs and CsN. were estimated to be 75.2 and
65.0 cm®mol ~', respectively. The critical micelle concentrations of CsHisCsHiSOsNa,
C;HisCsHsSO:Na, and CsH,,CsHiSOsNa were 0.051, 0.025, and 0.0125 mol dm ~%,
respectively.
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