
74 S. Miyamoto.

THE EFFECT OF ALKALI ON THE OXIDATION 

OF SODIUM SULPHITE WITH AIR. 

By Susumu MIYAMOTO.

Received January 29, 1927. Published March 28, 1927. 

It was described in the previous paper(1) that C. C. Palit and N. R. Dhar 
found(2) that some carbohydrates are oxidized with air in the presence of 
sodium sulphite and that the oxidation is accelerated on adding caustic 
alkali. They further measured the amount of sodium sulphite oxidized with 
air in the presence of carbohydrates and found that on adding caustic alkali 
the velocity of the oxidation of sodium sulphite decreases.(3) But it is not clear 
whether the retardation is the effect of the induced reaction or caustic alkali. 

S. L. Bigelow(4) studied the catalytic action of many substances on the 
oxidation velocity of sodium sulphite with air, but the effect of alkali was 
not studied well. A. Titoff(5) studied the same phenomena also. In his 
experiment the oxidation was carried out in water which had been previously 
saturated with oxygen, that is, he studied the oxidation as a homogeneous 
reaction. 

The purpose of this study is to know the effect of alkali more precisely 
by a modified method, and to discuss the promoting action of alkali on the 
induced oxidation, found by Dhar and Palit. 

Experimental. The experimental prooedure was quite the same with 
that described in the previous paper, only a large test-tube (diameter, 3cm.) 
was used instead of an Erlenmeyer flask (100c.c.), which was used in the 
previous experiment, for the vessel in which the oxidation takes place. Air, 
washed by acidified potassium dichromate solution and alkali, was passed at 
constant velocity into the solution of sodium sulphite of known concentra-
tion. The total volume of the solution was made to 40c.c. in each case. 
After t minutes the air current was stopped and the total amount of the 
solution was poured into a known quantity of iodine solution, acidified with 
hydrochloric acid, and the excess of iodine was titrated back by means of 
sodium thiosulphate solution. In the following tables, v is the volume of 
sodium thiosulphate solution of 0.09962normal which is equivalent to the
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amount of sodium sulphite; k is calculated by  k=1/ t(υ0-υ),υ0  being the

value of ƒÒ at t=0, and ƒÒcalc. is obtained by  υcalc.=υ0-kt,  using the mean value

of k.

TABLE 1.

Temp: 20℃. Air: 7.78 litres per hour. CNaOH=O.

Table 1 shows that the amount of sodium sulphite oxidized with air is 

independent of its concentration. This fact coincides with that obtained by 

Bigelow,(1) and can be explained by assuming that the velocity of the dissolu-

tion of oxygen into the solution is much slower than that of the oxidation of 

sodium sulphite. 

The Effect of Alkali. The oxidation in sodium hydroxide solution of 

various concentrations was measured. The results are shown in Table 2.

(1) Bigelow, Z. physik. Chem., 26 (1898),518.
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TABLE 2.

Temp: 20℃. Air: 7.78 litres per hour.

Thus the sodium hydroxide diminishes the oxidation velocity of sodium 

sulphite. This will be explained by assuming the caustic alkali diminishes 

the dissolution velocity of oxygen into the solution. This assumption will 

also explain why the oxidation velocity of ferrous hydroxide(1) with air 

decreases with the increase of the concentration of caustic alkali, although 
its reducing power increases. Anyhow the increase of the induced oxidation 

of carbohydrates in the presence of sodium sulphite on adding caustic alkali 

is not due to the increase of the velocity of the primary reaction. Sodium

(1) S. Miyamoto, This journal, 2 (1927), 40.
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hydroxide can be regarded as one of the substances which accelerate the 

induced reaction but not the primary reaction. The mechanism of this kind 

of promoters of induced reaction can be explained by the theory of the trans-

ference of active states.(1) 

The Effect of Temperature. The results of the measurements at 30•Ž. 

and 40•Ž. are shown in Table 3. The effect of temperature was very small.

TABLE 3.

Air: 7.78 litres per hour.

(1) S. Miyamoto, Scientific Papers of the Institute of Physical and Chemical Research, 4 (1926), 
257.
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The Effect of the Velocity of Air Passed. Table 4 is the resiulta 

measured when air was passed at the rate of 6.67 and 10 litres per hour. By 

comparing this with Table 1, it will be seen that the oxidation velocity 

increases with the increase of the velocity of air current passed. .

TABLE 4.

Temp: 20℃. CNaOH=0.

Summary.

1. The oxidation velocity of sodium sulphite with air was independent 

of its concentration. 

2. Caustic alkali diminishes the velocity of the oxidation. 

3. The effect of temperature was small. 
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