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MEASUREMENTS OF SEDIMENTATION POTENTIAL IN AQUEOUS SOLUTIONS
OF TETRAALKYLAMMONIUM HALIDS

Hiromitsu HIRAKAWA, Hiroyasu NOMURA* and Fumio KAWAIZUMI*

Sedimentation potentials have been measured in aqueous electrolytic solutions of tetraalkylammo-

nium halides at 25°C over the concentration range 0.1 to 0.0003 M. The experimental and calculated

values are in positive agreement at low concentrations. From the sedimentation potential measurements

obtained and the transferenec number at infinite dilution, the over-all partial molar volume of the

tetraalkylammonium halides has been split into the individual contributions of the cation and anion, and

the single ionic partial molar volumes obtained are compared with those of other workers and discussed.

In addition, the values of the sedimentation potential for 4 kinds of tetraalkylammonium bromides are

theoretically calculated as a function of concentration.
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Fig. 1 Sedimentation potential for tetraalkylammonium halide solutions as a

function of concentration.
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Tablel Sedimentation potential (S. P.) for tetraalkylammonium halides and
calculated ionic partial molal volume {cm®/mol) of cations and

anions at infinite dilutite and 25°C

12)
salts  S.P.(wW) t_ 3 2 ve
(CH3)yNBr -3.24  0.365  0.635  114.24 88.5  25.3
(CoHs),NBr =-3.33  0.295  0.705  174.73  148.3 25.4
(C3H7)yNBr =-3.95  0.231  0.769  239.98  215.7  23.3
(CyHg)yNBr =-4.45  0.200  0.800  301.13 286.5  18.5
(CyHg)yNCl -1.60  0.204  0.796  294.3 277.66  16.64
(CyHg)yNI  -6.10  0.202  0.798  313.53 276.66  36.87
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Table 2 Comparison of values for ionic partial molar volumes (cm®/mol)

determined by other methods

Ions Present values Millerolz) Z-Yll)
(H = -3.08) (H'=-5.0) (H'=-5.4)
(CH3) yN" 88.5 85.57 84.3
(CoHg)yN© 148.3 144.12 144.6
(C3H7) uN' 215.7 209.44 210.0
(CuHg)yN' 280.3 270.66 271.8
Br 23.13 29.71 30.2
c1” 16.64 22.83 23.7
1 36.87 41.22 41.4
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Fig. 2 Dependence of ionic partial molar volume on
molecular weight for tetraalkylammonium ions.
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Fig. 3 Dependence of ionic partial molar volume on
cube of intrinsic radii (Ri) for tetraalkylammo-
nium ions.
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Fig. 4 Calculated values of sedimentation potential
against molality M for tetraalkylammonium

bromides at 25°C.
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