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Introduction. Sodium sulphite oxidizes at a definite velocity, quite
independent of its concentration, when air is passed into the solution at
uniform velocity under certain conditions®. Following equations® were
proposed to interprete the observed results from theoretical consideratiops.
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where k=the velocity constant calculated as a zero order reaction, vo—v
being the volume of sodium thiosulphate solution of 0.1000
normal equivalent to the amount of sodium sulphite oxidized
during £—t, minutes,
D=the dissolution velocity of oxygen into water when the concen-
" tration of oxygen in the surface layer is kept to be zero,

o =the ratio of the total number of the molecules of oxygen which
penetrate into water and the total number of the molecules of
oxygen which collide with the unit boundary surface per unit
of time, the concentration of oxygen in the surface layer being
kept to be zero,

p =the partial pressure of oxygen,
M=the molecular weight of oxygen,
R =the gas constant,

(1) S. Miyamoto, this Bulletin, 2 (1927), 74; Seientific Papers of the Institute of Physical
and Chemical Research, 7 (1927), 40.

(2) S. Miyamoto and T. Kaya, this Bulletin, 5(1930), 123; S. Miyamoto, T. Kaya and A.
Nakata, ibid., 5 (1930), 229.
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T =absolute temperature,

V =the volume of the gas passed per minute,

[ =the depth of the center of a bubble when it just leaves the exit,

r =the radius of a bubble,

u =the ascending velocity of the bubble,

sy=the surface area of the liquid which is in contact with the gas
outside of the boundary surface of the bubbles.

If all the values in the equations 8 and 4 be kept constant except the
value of the radius of the bubble, the equations can be simplified.
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where 4, B, A’ and B’ are constants.
The present research was carried out to ascertain if the equations 5
and 6 be acceptable.

Experimental. The apparatus and the method of the observation are
quite the same as those described in the previous paper®., The bubbles of
various magnitude were obtained by substituting the tube through which
air is passed into the solution. The. radius of the bubble and the corre-
sponding ascending velocity given in the tables were obtained in quite the
same manner as in the previous case®.

The observed result is given in Table 1.

Table 1.
Temp.=25°C. Velocity of Air Passed=86.7 ¢.c./min.
Radius c;?n :T. bubble E‘;:ge { c?c_ ‘1 (=2, %:E}g‘ 0l % k[—s _1;% ]

o3 3 TE i | 0w
ki 652 6.67 0.265 |
L Sg o ggg | 32708 0.253 |

55 s | am | o

Mean: 0.251

(1) S. Miyamoto, T. Kaya and A. Nakata, this Bulletin, 5 (1930), 230,
(2) S. Miyamoto and T. Kaya, this Bulletin, 5 (1930), 134.




On the Dissolution Velocity of Oxygen into Water. Part IIL

Table ~ 1.— (Continued)

Radius :%1 a bubble Time I > [31,.0%%’5_%)3 K=

0.29 o 1558 9.92 0221

5 e 12.85 0226

K, g 26.35 -2

E 2074 39.61 0222

- 559 54.29 0228

Mean: 0.225

0.36 - ¥ 9.01. 0204

53 T 12.95 0209

o %:gé 26.28 0205

5 5033 40.21 0-208

o 8089 50.67 0.202

Mean: 0.206

0.41 - oYy 024 0-186
- 1028 10.22 M.

o T 13.38 0200

) sg %gﬁ 28_26 0.195

o oL s 51.99 0200

Mean: 0.195
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Table 1.—(Concluded).

Radius of a bubble . Veal —
Time v Y Vo—V
r ; [=v—k(t—t)] | k| =——7
em. min. c.c. Y e [ t—ty
0.49 3 16.41 —
0.176
43 9.42 9,83
3 23.02 —
0.175
53 14.27 14,17
3 34.54 -
0.181
53 25.49 26.72
3 46.55 -—
0.181
53 87.51 ’I 37.70
3 64.11 -
0.176
b3 55.34 5b.26
Mean: 0.177
Table 2.
Temp.=25°C. Velocity of Air Passed=86.7 c.c./min.
f ] Dobea.

r U _ - Degle,
em. cm./sec. | T Koba. keate. | [=kobs.x 10-4] moleg.fﬁnin.
. _ 1 B moles./min.

0.23 23.7 [ 5.451 0.251 0.252 6.28x10-¢ 6.29x10-6
0.29 23.1 6.699 0.225 0.226 5.63 ,, .64 ,,
0.36 23.1 8.316 0.206 0.204 5156 5.10 ,,
0.41 231 | 947 0.195 0.193 | 48 ,, 482
0.49 23.1 11.319 0.177 0.180 443 ,, | 4.50 ,,
S o I !

The values of k& and D calculated by the following equations are given
in Table 2.
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Dea. =-~——~—1‘88i: 107, 983 %10

T, =-2:7243 10,1132
TU

where the constants were obtained by the least square method. The
observed values are plotted in Figs. 1 and 2.
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Fig. 1. Fig. 2.

The result is thus quite favourable for the authors’ considerations, as
was expected.

Summary.

(1) The influence of the magnitude of the radius of the tube, through
which air is passed, upon the oxidation veloecity of sodium sulphite was
observed.

(2) ‘The theoretical considerations on the result was described.
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