Netsu Sokutei 37 (2) 64-72

FRREEEE R R E R EEEE R R REEEE R

5 = =
5 77 = 5
]

HRA L/ —RICBTE 1 | BREOESIFEE
(AN S e T

(ZHLH @ 20104E1 A 15 H, %#H : 201042 418 H)

Electrical Conductivities of 1:1 Electrolytes

in High-Temperature Methanol
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Molar ionic conductivity is one of the most basic properties characterizing the dynamic
prcesses in electrolyte solutions. The sphere-in-continuum model is an important and useful
framework for the theoretical calculation of ionic conductivity. So far, however, the validity
and limitations of the continuum model have been examined only at thermodynamic conditions
near ambient one. In this work, we review recent conductivity measurements of 1:1 electrolytes
in high-temperature methanol, and discuss the application limit of the continuum model in the
density region lower than the ambient one. For small monatomic ions, the continuum theory
well explains the density dependence of conductivity at densities above 2p., where p. is the
critical density. For larger monatomic ions, we can recognize shortcomings of the continuum
theory in ambient conditions, while the agreements between theory and experiment are improved
by decreasing density down to 2p.. At densities lower than 2p., the continuum theory is not
successful in explaining the experimental conductivities.

Keywords; molar conductivity, friction coefficient, dielectric friction, continuum model
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Fig.1 Ion-size dependence of friction coefficients of

alkali-metal, halide, and tetraalkylammonium ions
in water, methanol, ethanol, 1-propanol, and 1-
butanol at 25°C and 0.1 MPa.

experimental data for the cations and squares for

Circles indicate

the anions. Open symbols for the alcohols and

closed ones for water. Broken and dotted lines
indicate the HO theoretical values (slip) for

alcoholes and water, respectively.
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Table 1 Solvent properties of methanol and water at
ambient and the highest-temperature condition

studied.

Solvent methanol water
t1C 25 240 25 350
P / MPa 0.1 8.9 0.1 16.5
p/gem3 0.786 0.415 0.997 0.575
n / mPa s 0.551 0.046 0.89 0.066
& 327 6.02 78.4 13
T / ps 49.6 3.1 8.1 0.53
Ruo / nm 0.331 0.447 0.149 0.226
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theoretical values in methanol and water,
respectively. For the tetraalkylammonium ions,
the theoretical values are indicated only for the
MesN* and the BusN* ions.
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Fig.3 Density dependence of exp/$no alkalimetal ions
in methanol and water along the liquid-vapor

coexistence curve.
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Fig.4 Density dependence of {exp/Cno halide ions in
methanol and water along the liquid-vapor

coexistence curve.
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Fig.5 Density dependence of exp/Gno tetraalkyl-
ammonium ions in methanol and water along the

liquid-vapor coexistence curve.
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