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S. W. Young(1) studied the effect of many substances on the oxidation 

of stannous chloride solution with free oxygen, but he did not studied the 
effect of alkali. The present research was carried out to know the effect of 

alkali by a modified method in connection with the former study on the 

effect of alkali on the oxidation of sodium sulphite with air.(2) 

Experimental. The experimental procedure was quite the same with 

that described in the previous paper. Air was passed at constant velocity 

into the mixture of stannous chloride and sodium hydroxide solution. 

The total volume of the mixture was made to 40c.c. in each case. A part o 

sodium hydroxide is used for the precipitation of stannous hydroxide, and 

the excess of alkali was given as CNaOH in the following tables. After t-

minutes the air current was stopped and the total amount of the mixture, 

acidified with hydrochloric acid, was poured into a known quantity of

(1) J. Am. Gem. Soc., 23 (1901), 119 and 450. 
(2) Miyamoto, This Journal, 2 (1927), 74.
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iodine solution and the excess of iodine was tit
-rated back with sodium 

thiosulphate solution. In the following tables, v is the volume of sodium 

thiosulphate solution of 0.0996 normal, equivalent to the amount of stannous . 

chloride; k was calculated by k=1/t(v0-v), v,0 being the value of v at t=0, 

and vcalc, was obtained by vcalc.=v0-kt, using the mean value of k. 

Table 1 shows that the oxidation velocity is independent of the amount 

of stannous hydroxide. When the concentration of alkali is less than about

TABLE 1.

Temp.=20℃. Velocity of air=7.78 litres per hour.

0.2 normal in the given condition, the mixture contains white precipitates 

of stannous hydroxide, and the phenomenon can be explained by consider-

ing that the oxidation takes place only in the liquid phase. But in more
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concentrated alkaline solutions all the precipitates dissolve, forming 
stannites, and it should be explained as in the case of sodium sulphite.(1) 

The Effect of Sodium Hydroxide. The measurements were carried out 
in alkaline solutions of various concentrations, and the results are given in 
Table 2 and Fig. 1. The oxidation velocity of stannous hydroxide with air

TABLE 2.

Temp.=20℃. Velocity of air=7.78 litres per hour.

(1) Previous paper.



158 S. Miyamoto.

Fig. 1.

increases rapidly with the increase of the concentration of alkali until it 
attains a certain value and then decreases slowly. It was observed that the 
mixture contains white precipitates until the oxidation velocity attains 
almost its maximum value. In more concentrated alkaline solutions, all 
the stannous hydroxide dissolves forming stannites and the oxidation velo-
city was found to be the same as that of sodium sulphite. The results can 
be explained as follows. 

The oxidation velocity increases until it attains the dissolution velocity 
of air with the increase of the concentration of alkali, which causes the 
formation of stannites. When the concentration of alkali increases still 
more, the dissolution velocity of air decreases, and consequently the oxida-
tion velocity decreases. This assumption, which was also employed for the 
explanation of the oxidation velocity of sodium sulphite, was ascertained by 
the coincidence of their velocity constants as shown in Fig. 1. The values 
thus obtained can be regarded as the dissolution velocity of oxygen, when 
air was passed into 40c.c. of solution in a test tube (diameter 3cm.) through 
a glass tube (inside diameter=4mm. outside diameter=6mm.) at the rate 
of 7.78 litres per hour. From Fig. 1 we can calculate the approximate 
values of dissolution velocity of oxygen under the condition above described. 
Thus,
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The Effect of Temperature. The oxidation velocities at 30℃. and 40℃.

are given in Table 3. The effect of temperature was small.

TABLE 3.

Velocity of air=7.78 litres per hour.

The Effect of the Velocity of Air Passed. It will be seen from Table 4 

that a small change of the velocity of air current has not much influence on 

the oxidation velocity.
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TABLE 4.

Temp.=20℃. CNα ＯH=0.5500 Normal.

Summary. 

(1) The oxidation velocity of stannous chloride in alkaline solutions 
with air was studied. It was found to be the same as that of sodium 
sulphite when the concentration of alkali is greater than about 0.2 normal 
under the given condition. 

(2) The effect of temperature was small. 
(3) The dissolution velocity of oxygen in alkaline solutions was 

calculated indirectly. 
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