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Both of the minerals, diaspore and bauxite, can be decomposed to 

alumina and water by heating. But no investigation regarding vapour 

pressures of decomposition at various temperatures and heats of decom-

position as well has yet been made. In order to determine the vapour 

pressures of decomposition of these minerals, the following experiments were 

carried out by employing an apparatus based on the dynamical method.

As soon as the tem-

perature of the powdered 

diaspore or bauxite which 

have been packed in the 

tube ‡U becomes constant 

(T in absolute scale), two, 

receivers R and R' are 

attached to the one end of 

the tube H and a certain 

quantity of water is allow-

ed to drop down from the 

funnel W into the bottle B 

in such a slow velocity that 

the air replaced by the
Fig. 1.

dropping water flows out, practically maintaining the equilibrium with the 

powdered material. After a definite quantity of water (v c.c.) was dropped,
tho wator colloctod ir R ard R'is weighed (g gr.). Room tempernture (t℃)

pressure of decomposition (π in mm. Hg.)at T car easily be calculated from

The volume in c. c. of dry air passed at the tempernture t℃. and under

Pmm.pressure is expressed by(P-p')v/P, where p denotes the vapour ten-

sion of water at t℃. If n be the number of gram molecules of g gr. of wnter

(1) The more detailed report is found in Bulletin of the Institute of Physical and Chemicat 
Research (in Japanese), 5 (1926), 17.
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and ω the volumo of g gr. of water vnpour nt t° and under Pmm. pressure,

then

… …(1)

and … …(2)

Hence ……(3)

The totnl volumo V is equal to, at t° and under Pmm., tho sum of the

volume of the dry air passed and that of the water vapour, thus

……(4)

And there is the relation ……(5)

So we have … …(6)

where 3464 is the numerical value of the constant R/18.016. As P, t, v and 

g are experimentally measurable values and p can be known from some
table, the value of vapour pressure (π) at T can bo calculnted by equation (6).

Materials. The composition of diaspore used for the experimentsM is 

expressed as AlO (OH) from the result of X-ray analysis by J. Bohm.(2)

The formuln of bauxite will bo oxprossod ns Al2O・2H2O or Al2O(OH)4 as can

be seen from Table 1, which has been obtained by authors.

TABLE 1. 

Analysis of bauxite.

Decomposition Pressures of Diaspore and Bauxite. Experimental 

data and the calculated values therefrom of vapour pressures of diaspore and 

bauxite are shown in Tables 2 and 3.

(1) The diaspore from Kanakura mine at Nagano province, Japan. 
(2) J. Bohin, Z. anorg. Chem., 149 (1925), 203.



242 Y. Yamaguchi and T. Takebe.

TABLE 2. Diaspore.

TABLE 3. Bauxite.

In the case of diaspore, thoro eXists n linenr relation betweer logπ and

1/T as shown in Fig. 2, and this agrees with the well known formula of 
Clapeyron and Clausius. From the curve of Fig. 2, the temperature at
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which the vapour pressure becomes 760mm. is found to be 502.5℃. In the

case of bnuxite, thore are found two distinct parts in the curve of logπand

1/T as shown in Fig. 3. The first part of the curve is straight while the

Fir. 2. Fig. 3.

second part is somewhat irregular. This requires a more precise experiment 

for it seems that this irregularity will be due to the slight deviation of 

equilibrium which may be occured between moist air and bauxite remained. 

It can hardly be considered that an impurities such as iron hydroxide give 

rise to such an irregularity, because the analysis of the bauxite shows that 

all of the Nyater is exists in combination with alumina. 

From this fact it may be concluded that the two parts of the curves 

came out from the decomposition of the hydrated alumina. The dehydrat-

ing decomposition in two stages was already found in some compounds 

having the water of crystallisation, but in hydroxide bauxite may be the first 

case ever known in such decomposition. 

Heat of Decomposition. Diaspore and bauxite are decomposed by 

heating according to the following equations.

2AlO・OH(or Al2O・H2O)→Al2O3+H2O-Q

AI2O(OH)4(or Al2O3・2H2O)→Al2O2(OH)2(or Al2O3・H2O)+H2O-Q1

Al2O2(OH)2(or Al2O3・H2O)→Al2O3+H2O-Q2

The values of the heat of decomposition in these cases (Q, Q1 and Q2) can be 

calculated by the following equation using two pairs of experimental data.

The calculated values are shown in Table 4.
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TABLE 4.

Specific Heat of Diaspore. Specific heat of diaspore was determined 

by an ordinary calorimetric method. This value is necessary to calculate 

the total energy required to decompose the diaspore in ordinary temperature. 

It is found from the results of experiment that the mean specific heat of 

diaspore, in calories, is expressed by the following empirical equation in the

rargo from 102℃ to 400℃.

c=0.2285+0.200127 t.

Summary.

(1) It was found that the vapour pressures of decomposition of diaspore
could be calculated by the following equation in the range from 400° to 500°.

Logπ=14.820-9255.1/T.

(2) In the case of bauxite, the curve of decomposition pressure was 
found to be consisted of two parts. The first part can be expressed by the 
equation

10gπ=6.5277-2206.5/T,

in tho range from 200° to 340°, and the second roughly by

logπ=5.2566-1780/T

in the rnnge from 3500 to 450°.

(3) The heats of decomposition of diaspore and bauxite were calculated 
by the integrated equation of Clapeyron and Clausius. 

(4) The specific heat of diaspore was determined by the calorimetric 
investigation and found to be

c=0.2085+0.200127 t.
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