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In connection with the former study on the effect of sodium hydroxide
on the oxidation of sodium sulphite® with air, the present research was
carried out under the same condition, expecting that it will be able to
calculate the dissolution velocity of oxygen into sodium carbonate solution
from the result.

The experimental procedure was quite the same as that described in the
previous paper®. In the following tables, v is the volume of sodium thio-
sulphate solution of 0.0996 normal, which is equivalent to the quantity of

sodium sulphite ; £ was calculated by Fc———it(fw,-—*v), v, being the value of v
at t=0; vy, was obtained by .. =v,— k¢, using the mean value of k. The

value of k, when CNa,00,=0, given in the following tables, is that obtained
in the previous study.

(1) 8. Miyamoto, this journal, 2 (1927), 74; Scientific Papers of the Institute of Physical and
Chemical Research, T (1927), 40,

(2) Ibid.

(3) Ibid.
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TasLE 1.
Temp.=20°C. Velocity of air="7.78 litres per hour.
CNayCOs |t | v | waw | 5 | CNayQOQs ¢ v Veats, | E
normal @ min. | ce | ce. | | normal min. c.c. (X
0 | — — | = | 0330 | 0 | 1808 | — -
o = | : ! 10 | 1561 | 1559 | 0.247
' PoB/ET L — 1 — 2 | 1201 | 11.85 | 0.243
10 | 2081, 2072 0276 50 605 | 563 | 0.241
25 | 1643 1644 | 0286 o750
5 | 914 | 932 | 0289 0 | 188 — | —
: - | 9 939 | 934 | 0243
0 1924 — | — | 20 658 | 660 | 0.250
10 1648 | 1639 0276
2 | 1322 1354 0301 | Mean: 0.249
10 699 | 784 | 0306 0 | 2277 | — -
—_ - 10 | 2032 | 2039 | 0.245
0.01875 | i | i
© 0 1462 j ! 25 | 1661 & 1682 | 0.246
10 | 11.84 11.77 | 0.278 [ 55 9.47 9.68 0.242
; 20 | 913 . 892 0275 |
| 35 450 464 0289 | 0 | 1614} — —
-5 o - i 10 | 1274 | 1276 | 0.240
i 0 181 — 1 — | 0187 2 914 | 919 | 0.240
| 9 878 874 = 0281 | 50 | 433 | 324 0216
! 15 7.04 | 703 0285 0 | 1244 | — —
2 445 | 418 0274 9 | 1026 | 1030 | 0.242
=. P R 20 | 749 | 768 | 0.248
1 Mean: 0285 35 | 450 411 0227
5 0 25 - 1 = Mean: 0.238
10 1082 1989 0271 | -
|
i 20 1713 17.25 0270 b0 02} — ) —
| I 012 983 | 0268 ! C 10 | 17.82 | 17.94 | 0.289
5 R IR S el |25 | 1440 | 1453 | 0.282
L0 20,81 — —_ -] 7.50 7.72 | 0.231
10 1816 1817 = 0.265 Lo 14.32 _ _
0.0375 20 1581 1553 | 0250 C 10| 1197 | 1205 | 0235
: 50 720  7.61 © 0272 ' 026% | 864 | 864 | 0227
:. — e c——— ——— — O il :
‘ 0 16.15 — —_ |0 | 1349 — —
' 10 1348 1351 0.267 | 10 | 1121 | 1122 | 0.228
20 10.04 10,87 0.261 25 7.96 7.81 | 0.221
i 45 480 427 0252 45 420 | 327 | 0.204
Mean: 0.264 ; . . Mean: 0.227 |
' 0 1891 @ — - 0 | 1008 | — - |
;. 5 95 97 | 0.223 |
00750 10 1631 1642 0257  (aos 10 | 168 | 1697 | 0228 |
2 1242 1268 0.260 2 | 1875 | 1365 | 0.217 |
‘, 50 636 646 = 0.251 55 7.20 | 758 | 0218 |
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TasLe 1. (Continued.)
Temp.=20°C. Velocity of air="7.78 litres per hour.
C'Nazcos t v Veale. k i CNagCO‘; t t v Veale. &
normal min. c.C. | C.C. normal min. c.C. C.C.
0 | 1900 — - 0 | 1961 | — —
10 | 1672 | 1679 | 0.228 15 | 1739 | 17.36 | 0.148
2 | 1331 | 1847 | 0228 | 80 | 1511 | 1511 ) 0.150
! 60 | 1036 | 10.61 | 0.154
0.3750 0 14.53 — —
10 | 1233 | 1232 | o220 098 0 | 1439 | — -
25 894 | 900 | (oo4 15 | 1222 | 1214 | 0.145
45 | 592 | 458 ';07 30 1009 | 9.89 | 0.143
! | 0. | &0 | 505| 539 | 0156
Mean: 0.221
Mean: 0.150
0 | 2220 | — - T
15 | 1941 | 19.38 | 0.186 ' ’ - .
30 | 1676 | 1656 | 0.181 | 10| 2258 | 2262 | 0137
o : i 2 | 2061 | 2062 | 0134
0 | 2182 | — - II 50 | 1725 |-17.30 | 0.134
10 | 1984 | 1994 | 0198 ' i "
t1 i 0 | 2288 | — -
oo | . |
e | B || e o 5w | e | o
[ : 1 30 1892 1889 | 0.182
0 ! 1447 | — — 60 | 1457 1490 | 0.139
15 | 1174 1165 | 0182 -
! g ! 0 1417 | — | —
| ﬁ ! 2‘;5 2‘?1;' , g';gg . 15 1237 1217 | 0120
| il Bl 30 | 1024 1018 | 0131
Mean: 0.188 60 597 619 | 0137
o 0 457 — — Mean: 0.133-
10 2306 ' 2312 | 0171 | . T
30 19.60 | 19.82 | 0.172 i ? 2‘_”‘9 o
60 1437 | 1487 | 0173 % | 20 2541 | 0128
| 50 | 2249 | 2234 0120
f0 2393 | — - ! [Tomnm | i
L0100 22300 2228 | 0163 0 | 208, - | -
om0 | B 1979 E 19.80 | 0.166 % | 2180 | 2200 0131
’ 60 1 1433 | 1403 | 0.160 50 | 1897 | 1893 | 0.122
| ’ . '
! 0 | 1475 —_— —_ ! ! 0 i 14.99 :' - -
L1 | 12,29‘ 1227 | 0.164 1313 | 15 | 1327 | 1314 | 0115
|80 | 979 | 980 | 0165 30 | 1145 1130 | 0.18
.60 557 | 485 | 0153 55 | 847 822 | 0119
| Mean: 0.165 Lo |azse — | —
o EE — S 15| 1031 1049 | 0135
ogss | 15 | 230 | 2338 | 015 | 30| w86 012
L 80 | 2118 | 2113 | 0148 | | % | B 547 o8
|60 | 1663 | 1663 | 0150 ; Mean: 0.123
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The Effect of Sodium Carbonate. Table 1 shows that the oxidation
velocity of sodium sulphite in sodium carbonate solution decreases with the
increase of the concentration of the latter, quite the same way as in the case of
its oxidation in sodium hydroxide solution. The velocity constant seems to be
expressed as a linear function of C'Na,c0,, when CNa,C0, is greater than about
0.02 normal ; %, in Table 3 was calculated by /.y, =0.258 — 0.114 C'Na,CO;.

TaBLE 2.
Velocity of air=7.78 litres per hour.

i CNayCO; | ¢ | v : Veals, . |
E Temp- i no:fnal ? | min. ! c.c. ; ce. I k |
| 0o | 2238 - -
! . 10 19.48 19.57 0.280 |
| i 25 [ 1525 1550 0.281 |
! __ 55 | 742 737 0210
30°C. i 0.1875 | 0 15.52 — — i
10 | 1208 1281 0.256 |
20 i 10.18 ‘ 10.10 0.267 |
40 | 462 | 4.68 ©0213 |
Mean: 0271 |
0 2477 | — ! - !
10 2226 | 2228 | 0251
30 17.47 1730 0243 |
60 9.85 983 0249 |
30°C. 0.3750 0 15.78 — — |
10 13.28 1329 0.250
20 10.76 1080 | 0.251
, 45 4.67 457 0247
: | Mean: 0.249
0 i 29.33 — | —
10 | 2153 2762 | 0.180
30 23,89 2420 | 0181
60 18.95 19.07 ‘I 0.173
0 14,51 - | =
! 15 12.10 1194 | 0161
30°C. 0.938 30 947 938 | 0168
60 413 4.2 | 0173
0 12.17 — i -
15 973 | 960 | 0163
30 7.23 7041 0165
55 277 276 | 0171
Mean: 0.171
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TABLE 2. (Continued.)
Velocity of air="7.78 litres per hour.

| ONaycO, | t v Veale. :
Temp. ' normal $ | min. ’ C.C. C.C. k
i § 0 23.96 - —
:. 10 21.06 21.08 0.290
! 25 16.51 16.76 0.298
Lo | 829 | 812 | 028
. | !
40°C. 0.1875 ! 0 | 15.33 -— —_
: 10 12.44 1245 0.289
20 9.61 9,57 0.286
40 405 3.81 0.282
Mean: 0.288
0 2282 | _ | —
15 18.68 | 18.93 ‘ 0.276
30 1503 | 1505 | 0.260
60 753 | n8 | 0285
40°C. 0.3750 0 15.94 | — | —
10 1833 1235 | 0261
, 20 1091 1056 0.252
! 45 4,69 4,28 i 0,250
Mean: 0.239
Y 23.67 - i —
15 2097 2082 0180
30 17.68 17.97 0.200
60 11.96 12.27 0.195
40°C. 0.938 0 14.15 — i —
15 1117 . 1130 0.199
30 8.75 845 0,180
55 3.90 370 | 0.186
Mean: 0.190

The Effect of Temperature. The results of the measurements at 30°C.
and 40°C. are given in Table 2. The effect of temperature was small, as can

be expected.

ﬂ:%:l,l% _...A"‘"" = 0.288 =1.06 when ('xa,C0,=0.1875 N.
Fp | 0.238 fe 0271

w0249 443 kw0259 404 Ghen Oxa,c0,=0.3750 N.
T 0.221 Te . 0.249

e 0.171 =1.14, kae =M=—-1.11 when Cxa.c0,=0.938 N.

Iwo  0.150 by 0171
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TABLE 3.
| . R .
v | Owmeos | g g, | Dl
normal mols per minute.
0 0.330 i — 8.2% 106
0.01875 0.285 | 0.256 71,
0.03750 0.264 5 0.254 6.6 ,,
0.0750 0.249 | 0.249 62 ,
'| 0.1875 0.238 0.237 59 ,
20°C. | 0.2625 0.227 0.228 5.7
0.3750 0.221 0.215 55
. 0.5630 0.188 0.194 47
0.750 0.165 0.172 41
0.938 0.150 0.151 37
1125 0.133 0.130 33 .,
1.313 0.123 0.108 31,
R i
0 0345 ‘I — 8.6
30°C. 0.1875 0.271 -. — 67
0.3750 0.249 i - 62 ,
[ 0.938 0.171 ! - 43 ,,
| ——
5 0 0.382 — 95
wec. | 01875 0.288 - 2,
| 03750 0259 — 64
| 0.938 0.190 — 47

The Dissolution Velocity of Air. As was expected, the oxidation
velocity of sodium sulphite in sodium carbonate solution was independent
of its concentration under the condition of this experiment. The resulf can
be explained by the assumption that the oxidation velocity thus measured is
no other than the dissolution velocity of oxygen into sodium carbonate
solution. The dissolution velocity, given in Table 3, is that of oxygen, when
air was passed into 40 c.c. of sodium carbonate solution in a test tube (dia-
meter=3 cm.) through a glass tube (inside diameter ;4 mm., outside dia-
meter<=6 mm.) at the rate of 7.78 litres per hour, and was calculated from
the value of k. The dissolution velocity of oxygen into sodium carbonate
solution seems to be a little smaller than that into sodium hydroxide solution,
obtained in the previous stuty®.

(1) S. Miyamoto, this journal, 2 (1927), 158; Scientific Papers of thg Institute of Physical and
Chemical Research, T (1927), 192.
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Summary.

(1) The oxidation velocity of sodium sulphite in sodium carbonate
solution of various concentrations was observed. The oxidationwelocity was
independent of the concentration of sodium sulphite under the condition of
the present experiment, and the velocity constant was expressed as a linear
funetion of the concentration of sodium carbonate approximately, when
CNa,CO; is greater than about 0.02 normal.

(2) The effect of temperature was small.

(3) The dissolution velocity of oxygen into sodium carbonate solution
of various concentrations was obtained indirectly.
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