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DETERMINATION OF IONIC PARTIAL MOLAR VOLUME
FOR 1—1 ELECTROLYTES

Hiromitsu HIRAKAWA

An electrodynamic vibrator was used to agitate 22 kinds of 1—1 electrolytes at 100 Hz to

generate their sedimentation potential.

These values were measured with an a, ¢, potentiometer.

The results show the sedimentation potential varies in proportion to the atomic weight of a ca-

tion to the weight of a fixed anion and vice versa.

From this relation, it is shown that the absolute value for an ionic partial molar volume can be

determined without any assumption as to the value for given ions or the ratio of values for any pair

of ions.

Therefore, the ionic partial molar volume of the fixed simple monovalent ions can be calcu-
lated from the convergent value of the sedimentation potential obtained by approching the atomic

weight of the unfixed ion to zero,
was obtained.

In this way the ionic partial molar volume for 9 kinds of ions

The ionic partial molar volume for 2 kinds of ions was calculated keeping the partial molar

volumes of chloride ion as a standard.,
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%£1 100Hz, 25C COEMEKBROBEIC & HHBEE V(uV) £t

® B (N)

ERE

1072 1.5X107° | 2X10™° | 3X10%° | 5X107° 107? 2.5X107* | 5X107°
LiF —0.30 —0.31 —0.30 —0.29 —0.28 —0.25 —0.23 —0.18
NaF 0.10 0.10 0.12 0.09 0.08 0.08 0.08 0.08
KF 0.21 0.20 0.20 0.19 0.16 0.13 0.10 0.10
RbF 1.35 1.35 1.34 1.35 1.31 1.28 1.24 1.20
CsF 2.22 2.22 2.23 2.22 2.19 2.10 2.05 1.98
HCI —0.33 —0.33 —0.33 —0.31 —0.30 —0.29 —0.25 0.30
LiCl —0.35 —0.35 —0.35 —0.34 —0.31 —0.26 —0.23 —0.21
NH.CI —0.28 —0.28 —0.29 —0.28 —0.25 —0.22 —0.20 —0.15
NaCl 0.08 0.08 0.07 0.08 0.08 0.07 0.07 0.07
KCl 0.40 0.41 0.39 0.40 0.36 0.32 0.29 0.26
RbCl 1.20 1.20 1.21 1.21 1.21 1.15 1.12 0.95
CsCl 2.10 2.10 2.12 2.10 2.08 2.00 1.95 1.85
LiBr —1.30 —1.30 —1.29 —1.30 —1.25 —1.18 —1.18 —1.15
NaBr —0.95 —0.94 —0.95 —0.94 —0.92 —0.89 —0.85 —0.81
KBr —0.48 —0.46 —0.48 —0.45 —0.41 —0.39 —0.36 —0.32
RbBr 0.40 0.40 0.41 0.39 0.37 0.35 0.33 0.28
CsBr 1.20 1.20 1.20 1.18 1.15 1.08 1.00 0.96
Lil —2.02 —2.02 —2.00 —2.00 —1.95 —1.93 —1.90 —1.82
Nal —1.60 —1.60 —1.58 —1.58 —1.57 —1.52 —1.48 —1.43
KI —1.15 —1.15 —1.15 —1.13 —1.10 —1.06 —1.03 —0.95
Rbl —0.31 —0.31 —0.30 —0.30 —0.28 —0.25 —0.21 —0.19
Csl 0.58 0.58 0.58 0.57 0.55 0.48 0.45 0.39
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9.65X10°=0.52(39—V*)ad
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FREDOHEIZELD, SOEHS 6, 8 BLU9
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BEELYA A YOS ENER Vo =204 2EE
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Ton | V;, | Ion | V, || Ion | V,

F~ 3.5 Li —7.0{ H* |-3.2

Cl- 20.4 | Na* | —3.5 || NH,* | 20.7

Br- | 27.6 | K* 4.0 Cs™ | 20.3

I 48.8 | Rb* 11.2
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RETHIBEAUBEEE LTEA L Y OFFELE
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I ->TW5, £12 Fajans 513 NH,* & ClI- © 4
TV OHEFENVEEIELVEREL THDA + D
®|yENAR 2 KY, Mukerjee i37k#F A 4+~ H?
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LDT, LR EIIC—DDREICETEES
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Mukerjee E DRICEWASAE T HZFERICKE -1 EE
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OEIEEZY, k&3 FIFAUCTH 5B Fajans
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W,
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R4 EIVAER (cm®/mol) D HE

42‘_\/ % %_ F_Ja) Z_E7) Mﬂ
H* —3.2 0.2 —5.4 —4.5
Li* —7.0 —0.88 | —11.2 —5.2

NH,* 20.7 18.0 10.5 -

Na* —3.5 -1.7 —7.4 —5.7
K" 4.0 8.4 3.4 4.5
Rb* 11.2 13.7 9.1 9.5

Cs® 20.3 21.1 15.5 16.9

F- 3.5 —1.8 3.3 2.1
ClI- 20.4 18.0 23.7 22.3
Br- 27.6 25.1 30.2 29.2
I 48.4 36.7 41.4 40.8
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BBZENEREL>TVEY, MBEBEEDAIERR
oo ik
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