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The surface tensions of ethyl ether, acetone, toluene and 
methyl alcohol were measured by means of the capillary rise 
method. Out of many tubes three capillary tubes, which 
were considered to have uniform cross sections, were selected, 
and two marks, say a and b, were etched on them as reference 

points. The diameters of the capillary tubes were measured 
with the mercury columns of known weight at point to point, 
and they were taken against the distances from the reference 

points a or b as the calibration curves. Each of the capillary 
tubes, then, was sealed in a tube of about 16 cm. in length and 
3 cm. in diameter, as shown in Fig. 1. The tube c was con-
nected to the vacuum loading apparatus which was the same 
as that in the previous paper.(1) Fig. 1.

(1) Tonomura and Uehara, this bulletin, 6 (1931), 118.
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The materials used for the present experiments were obtained from 

Kahlbaum pure chemicals and were purified by the ordinary ways. Their 

boiling points were as follows : 

Ethyl ether, 34.28-34.30•Ž./767.2 mm.; Acetone, 65.98•Ž./753.4 mm.; 

Toluene, 109.71-109.80•Ž./764.9 mm.; Methyl alcohol, 64.89-64.95•Ž./764.9 mm. 

The apparatus sealed off from the loading apparatus was set in the 

large brass block which was hanged from the ceiling to prevent any 

disturbances due to the motion of cryostat and others, and to keep 

vertically. The cryostat and thermometer were the same as those used 

in the previous experiments.(1)

Table 1. 

Surface tensions of ethyl ether.

(1) Tonomura and Uehara, this bulletin, 6 (1931), 118. 
(2) Keyes and Felsing, J. Am. Chem. Soc., 41 (1919), 589. 
(3) Curt Ferdinand Mundel, Z. physik. Chem., 85 (1913), 450.
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The height of the meniscus in the capillary tube above the liquid 

surface together with the mark a or b, were observed by a cathetometer 

through the transparent part of the cryostat. From the distance be-

tween the meniscus and the mark, the diameter of the capillary tube 

at the position of meniscus was determined with the calibration curve 

which had been obtained previously. The variation of the diameter due 

to thermal contraction was neglected, as the expansion coefficient of glass 

was too small to make appreciable errors in the present experiments.(1) 

The experimental results were shown in Table 1, 2, 3 and 4, and 

diagrammatically shown in Fig. 2 and 3. The surface tensions ƒÁ of the

Table 2. 

Surface tensions of Acetone.

(1) The apparatus was constructed by ordinary soda glass, whose expansion coefficient is 
the order of 10-S. 

(2) Felsing and Durban, .7. Am. Chem. Soc., 48 (1926), 2885.
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liquid in the fifth columns of the tables were calculated with the fol-

lowing formula :

where ƒÁ is the diameter of the capillary tube, and g the acceleration 

due to gravity, that is 980.1 cm. / sec.2 at Sendai. D and d are the 

Table 3.

Surace tensions of toluene.

(1) Tonomura and Uehara, this bulletin, 6 (1931), 255.
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densities of liquid and vapour respectively. The values of D and d used 

were found in the literatures given in the foot note of the tables. When 

the values of d were not found in the literatures, they were calculated 

from the vapour pressure, assuming that the vapour obeys the ideal gas 

law. The letters in the last columns of the tables represent the capil-

lary tubes used in the measurements.

Table 4.

Surface tensions of methyl alcohol.

(1) Korber, Ann. Physik., (4), 37 (1912), 1012.
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I. Ethyl ether II. Acetone 

III. Toluene IV. Methyl alcohol 

Fig. 2.

I. Ethyl ether II. Acetone 

III. Toluene IV. Methyl alcohol 

Fig. 3.

The values of ƒÁ in the sixth columns of the tables were calculated 

from the empirical formula of the Eotvos type given at the end of the 

tables. They were obtained from the experimental values of ƒÁ with 

the method of the least square. M in those formulae is the molecular 

weight of the substances and ƒÑ is the temperature measured from the 

critical temperature, which is 194.5•Ž. for ethyl ether, 235.6•Ž. for 

acetone and 320.8•Ž. for toluene. In the -case of methyl alcohol whose 

molecules were considered to be much associated, the constants suitable 

for the Eotvos formula were not found and a quadratic formula, there-

fore, was used, where T is the absolute temperature. 

In conclusion, the present authors thank to Prof. S. Mitsukuri for 

his helpful guidance during their experiments. 
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