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In the ordinary calorimetric works, the environment in which the 
calorimeter is placed has a constant temperature, but at low temperatures, 
it is very difficult to get such one which is. so constant enough as to enable 
one to do the accurate thermal measurement. It is not difficult, however, 
to get an environment whose temperature is rising regularly. The present 
authors, therefore, used the latter as the environment of the calorimeter 
with which the specific heats of acetone, methyl-, ethyl-, and n-propyl-
alcohols at low temperatures were measured. 

The schematic diagram of the apparatus is shown in Fig. 1. M is the 
Dewar vessel containing petroleum ether in which the whole system of the 
calorimeter is imbedded. A is a brass cylinder, and B the calorimeter 
proper which is suspended in A. J is the platinum resistance thermometer 
for measuring the temperature of the calorimeter, and E the manganin 
wire wounded around B, through which the electric current for the heating 
of the latter is passed. 

The liquid air contained in another Dewar vessel of flask-like shape is 
forced to go through the syphone H and the copper tube K, so that the

(2) The abstract of this paper was published in Proc. Imp. Acad. Japan, vol. 4.
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Fig. 1.

Fig. 2.

temperature in A goes down. When 
the temperature becomes low enough, 

the circulation of the liquid air is 

stopped, and then, being left in this 
state, the whole system in M finally 

takes the stationary state in which 
the temperature is rising regularly. 
At this time, electric current, which 
is measured with a potentiometer and 
a standard resistance, is supplied to 
the calorimeter for a proper interval 
of time, while the temperature of the 
calorimeter is measured at regular 
intervals.

The time-temperature curve thus obtained has the form shown by the 

curve 1 in Fig. 2, in which the part B C shows the region where electric 

current is passed in the calorimeter, while A B and C D show the regions 
before and after the passage of electric current. 

Now, if the temperature of the environment is assumed to be con-

stant throughout the measurement, the curve 1 must take the form shown 
by the curve 2 in the same figure. The curve 2 can be obtained from the 

curve 1, when, from each value of the temperature on the latter, the 

product of the time and the rate of rise of the temperature is substracted. 
From the curve 2, the curve 3 can be obtained, when the ordinary correc-

tion for the heat loss of the calorimeter is applied. With the value of
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the temperature rise obtained from the curve 3, the electric energy 
supplied to the calorimeter and the amount of the sample used, the 
specific heat of the sample can be calculated, if the heat capacity of 
the calorimeter is known. The last mentioned quantity is able to be 
measured in the same way as stated above, if the experiment is conducted 
with the empty calorimeter.

Table 1. 

Specific Heats of Acetone

Table 2. 

Specific Heats of Methyl-alcohol

Table 3. 

Specific Heats of Ethyl-alcohol.
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Table 4. 

Specific Heats of Normal-propyl-alcohol

Table 5.

The results of the experiments were shown in Tables 1 to 4, and graph-
ically represented in Fig. 3. The values of the specific heats shown in the 

Table 5 are those obtained from the curves in Fig. 3. 

These values are not much different from those obtained by Parks and 
his co-workers(1) with the so-called Nernst method, but perhaps the former 
values have less errors.

(1) G.S. Parks, J. Am. Chem. Soc., 47 (1925), 338; 48 (1926), 2788 and K.K. Kelley, 
J. Am. Chem. Soc., 47 (1926), 2089.
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Fig. 3.

A part of the expenses of the experiments was paid by the research 
fund granted to one of the present authors from the Imperial Academy, to 

which the hearty gratitude is here expressed. 

Chemical Institute, Faculty of Science, 

Tohoku Imperial University, Sendai.


