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The catalytic effects of many substances on the oxidation of stannous 

chloride in hydrochloric acid solution by means of free oxygen were studied 

by S. W. Young.(1) The present research was undertaken to know the effect 

of hydrochloric acid on the oxidation of stannous chloride with air more 

precisely by a new method in connection with the study on the effect of 

sodium hydroxide.(2) The experimental procedure is quite the same with 

that described in the previous paper.(3) 

In the following tables, ƒÒ is the volume of sodium thiosulphate solution 

of 0.0996 normal, which is equivalent to the quantity of stannous chloride;

k1 was calculated by k 1=1/t(υ0-υ), υ0 being the value of υ at t=0;

k2
/

2.303 was calculated by, k2/2.303=1/tlogυ0/υ and υcalc. was obtained by

υcalc .=υ0-k1 t or υcalc.=υ0 e-k2t using the mean value of k1 or k2.

TABLE 1.

Temp.=20℃. Air=7.78 litres per hour.

(1) Young, J. Am. Chem. Soc., 23 (1901), 119 & 450. 
(2) S. Miyamoto, this journal, 2 (1927), 155. 
(3) S. Miyamoto, ibid.
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TABLE 1. (Continued.)

Temp.=20℃. Air=7.78 litres per hour.
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TABLE 1. (Continueｄ.)

Temp.=20℃. Air=7.78 litres per hour.
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TABLE 1. (Continued.)

Temp,=20℃. Air=7.78 litres per hour.
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TABLE 2.

Temp.=30℃. Air=7.78 litres per hour.
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TABLE 2. (Continued.)

Temp.=30℃. Air=7.78 litres per hour.
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TABLE. 3.

Temp.=40℃. Air=7.78 litres per hour.
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TABLE 3. (Continued.)

Temp.=40℃. Air=7.78 litres per hour.



The Effect of Hydrochloric Acid on the Oxidation of Stannous Chloride with Air. 267

TABLE 3. (Continued.)

Temp.=40℃. Air=7.78 litres per hour.
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As is seen in Table 1, 2 and 3, the oxidation velocity is independent of 
the concentration of stannous chloride when the concentration of hydroch-
loric acid is greater than about 0.25 normal under the condition of this 
experiment. This can be explained by the assumption that the oxidation 
velocity thus measured is no other than the dissolution velocity of oxygen 
into the solution. 

When the concentration of hydrochloric acid is smaller than about 
0.25 normal, the reaction seems to be between first and zero order. 
The concentration of hydrochloric acid, the initial values of which are given 
in the tables, can not be considered to be constant during the reaction; it 
decreases by the formation of stannic chloride. The decrease is not negli-
gible when the concentration is smaller than about 0.25 normal, for in this 
region the oxidation velocity of stannous chloride increases rapidly with 
the increase of the concentration of hydrochloric acid. This will be one of 
the causes of the decrease of the values of k1 or k2 in Table 2 and 3 with 
time when the concentration of hydrochloric acid is small. 

Anyhow from the above results it can be said that the oxidation velocity 
of stannous chloride increases rapidly with the increase of the concentration 
of hydrochloric acid, until it reaches the dissolution velocity of oxygen into 
the solution, which is almost constant when the concentration of hydroch-
loric acid is greater than about 0.25 normal under the condition of this 
experiment. 

By comparing Table 1, 2 and 3, it can be said that the effect of tempera-
ture on the reaction is small. 

The Dissolution Velocity of Oxygen into Hydrochloric Acid Solution. 
The approximate values of the dissolution velocity of oxygen into hydroch-
loric acid of various concentrations, when air was passed into 40cc. of the 
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, were 
calculated from the above results. 

The dissolution velocity, given in Table 4, when the concentration of 
hybrochloric acid is zero, was calculated from the oxidation velocity of 
sodium sulphite with air.(1) As is seen in Table 4 the dissolution velocity of 
oxygen into water decreases rapidly by adding hydrochloric acid until the 
concentration of hydrochloric acid, reaches about 0.25 normal, and further 
addition of hydrochloric acid has almost no effect on the dissolution velocity, 
which is smaller than that into sodium hydroxide solution, calculated quite
the same way in the preeious paper.(2)

(1) S. Miyamoto, this journal, 2 (1927), 74. 
(2) S. Miyamoto, ibid., 2 (1927), 158.
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TABLE 4.

Summary. 

1. The oxidation velocity of stannous chloride in hydrochloric acid 

with air was studied. When the concentration of hydrochloric acid is 

smaller than about 0.25 normal, the reaction seems to be between first and 

zero order. When the concentration of hydrochloric acid is greater than 

about 0.25 normal, the velocity is independent of the concentration of 

stannous chloride. 
2. The effect of temperature is small. 

3. The dissolution velocity of oxygen into hydrochloric acid of various 

concentrations was obtained indirectly. 
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