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Introduction. It was described in the previous papers that the 

oxidation velocity of sodium sulphite(1) or stannous chloride(2) in alkaline 

solution with air is independent of their concentrations, unless their con-

centrations are extremely small, and that their velocity constants decrease 

with the increase of the concentration of alkali and coincide with each 

other, when the concentration of sodium hydroxide is greater than about 

0.2normal under the condition of the previous study. To explain these 

results an assumption was proposed that the velocity of the dissolution of 

oxygen into the solution is smaller than that of the oxidation of these 

compounds. 
If this assumption be correct, the oxidation velocity of the mixture of 

sodium sulphite and stannous chloride in alkaline solution with air can not 

be greater than that of each. The present research was undertaken to 

ascertain this assumption, but the results were not simple; the oxidation of 

the mixture seems to be a kind of induced reaction. 

Method of Observation. Air, washed by an acidic solution of potassium 

dichromate and sodium hydroxide solution, was passed through a mixture 

of stannous chloride and sodium sulphite in sodium hydroxide solution of 

known concentration at the rate of 7.78litres per hour. 

The total volume was made to 40c.c. in each case. After t minutes, air 

current was stopped and the total amount of the mixture was poured into a 
known quantity of iodine solution, acidified with hydrochloric acid, and the 

excess of iodine was titrated back with sodium thidsulphate solution. In

(1). S. Miyamoto, this Journal, 2 (1927), 74. 
(2) S. Miyamoto, this Journal, 2 (1927),155.
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the following tables, υ is the volume of sodium thiosulphate solutiuu of

0.0996normal which is equivalent to the total amount of sodium sulphite

and stannous chloride; k was calculated by
 
k=1/t(υ0-υ), υ0 being the

value ofυ at t=0, and υcalc. was obtained by υcalc.=υ0-kt, using the mean

value of k. Initial amounts of sodium sulphite and stannous chloride are

given by υ0(Na2SO3) and υ0(SnCl2).

TABLE 1.

Temp=20℃.  CNaOH=0.525normal. Air=7.78 litres per hour.



On the Oxidation of the Mixture of Stannous Chloride etc. 193

TABLE 1. (Continued.)
Temp=20℃. CNaOH=0.525 normal. Air=7.78 litres per hour.
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TABLE 2.

Temp=20℃. CNaOH=0.752 normal. Air=7.78 litres per hour.
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TABLE 3.

Temp=20℃.  CNaON=1.092normal. Air=7.78 litres per hour.

As is seen in tables 1, 2 and 3, the results are complex. When the 

initial concentration of stannous chloride is not small, the oxidation velocity
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of the mixture is independent of their concentrations, and is rather smaller 

than that of sodium sulphite or stannous chloride in alkaline solution. 

When the initial concentration of stannous chloride is small, the oxidation 

of the mixture takes place slowly first and increases with time. 

The author has an opinion to explain these results by the transference 

of active states quite the same way as induced reaction,(1) but the theoretical 

discussion is left for the later study.

Summary. 

1. The oxidation velocity of the mixture of sodium sulphite and 

stannous chloride in alkaline solution with air was studied. 

2. When the initial concentration of stannous chloride is not small, 

the oxidation velocity is independent of their concentrations and is smaller 

than that of each. 

3. When the initial concentration of stannous chloride is small, the 

oxidation of the mixture takes place at a slow rate first, and increases with 

time.
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(1) S. Miyamoto, Scientific Papers of the Institute of Physical and Chemical Reserch, 4 (1926), 
257.


