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Studies on Sodium Chlorite Manufacture (1]

Reactions Between Sodium Amalgam and Chlorine Dioxide

Toru Fujii
Atsumi Kato

Tatsuo Kimoto

In the production of sodium chlorite by reduction of aquous solutions of chrorine

dioxide, a number of reducing agents may be usad. In these studies, we used the sodium

amalgam, and the production rate of sodjum chlorite in the various concentration of ClQOs~
at the temp. 16~18°C, 26~28,C has been studied. The result obtained were as follows :

(1) The production rate of sodium chlorite became smaller as ClO:" concentration rose,

especially above 2.5mol/l. The rates are

temp. 16~18°C

NaCiOs mol/1 Rate mol/m.2hr.

NaClOz mol/l

shown in the following order :

26~28°C

Rate mol/m.2hr.

0.03~0.11 35.1 0 ~0.21 53.4
0.25~0.42 31.5 0.21--0.42 39.6
0.84~1.03 18.4 0.94--1.07 22.1
2.19~2.33 15.5 1.75~-1.81 13.5
3.25~3.30 5.2 3.00~-3.04 4.5

(2) In spite of a rise in ClO2 concentration, the dissolved chlorine dioxide in sodium

chlorite solution remained practically unvaried.

(8) The oxidation potential of Cl0»—NaClQ, aquous solution was also studied.
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Fig. 1 Experimental apparatus.
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Table 1 Experimental condition

Reactant Condition
Flow rate ; 120~1401/hr.
ClOz gas - Component(volume %) ; C10: 12.5~13.5, Cls 0.3~0.4

ClO2/Cl2 mol ratio ; 40~50

Reacted solution
pH ; 8.0~9.5

Recirculation rate ; 351/hr.
Component ; NaClOas 0~300g/1, dissolved ClOz—Inlet
4g/1 Outlet 2.5g/1

Temperature ; 26~28°C & 16~18°C

Na-Amalgam

Flow rate ; 1.5~2.51/hr. :

Component ; Na (weight %)Inlet 0.07~0.11% Outlet
0.005~0.01%

temperature ; Inlet 20~22°C
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Table 2 Effect of Cl10.” concentration
on react. rate

temp. 16~18°C
NaClO, :
mol/I Producrt.;otg
mol/m2. hr.

temp. 26~28°C
NaC](I)]:_IOlﬂ Production
rate

mol/m.2 hr.

in reacted
solution

in reacted
solution

0.03~0.11 35.1 0~0.21 53.4

0.10~0.25 31.1 0.21~0.42 39.6
0.25~0.42 31.5 0.47~0.55 32.6
0.43~0.52 23.2 0.81~0.91 33.5
0.84~1.03 18.4 0.94~1.07 22.1
1.47~1.56 18.2 1.12~1.17 22.2
2.19~2.33 15.5 1.17~1.23 21.8
2.33~2.38 10.0 1.43~1.48 19.3
2.78~2.83 11.1 1.75~1.81 13.5
3.25~3.20 5.2 2.20~2.24 5.1
3.27~3.34 6.4 ¢.00~3.04 4.5

Table 3 Solubilities of Cl0s inNaClOs soln.
temp. 20°C

NaCl()g 1
| mol /1 0 |0.586 1.125( 2.20 | 3.33 | 4.40

ClO.
| mol/1 | 0-625] 0.630] 0.620| 0.605| 0.648 0.645
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Table 4 Effect of pH on product

Condition Conc. of Ecla‘r(:‘:c;l:(l};tent %
No. NaClO:[Na | Na

temp.°C pH mol/l| C10, | Cl04 [N2C!

1 [25.5 12.5 0.39 o
1 o790 1o.8 ~0.76 35.4 | 62.7 [11.9

9 [26.5 10.5 0.13

~28.3 ~11.9] ~o0.64 49-0 | 38.5 112.5

25.0 . 0.18

3 [ o7 019-2~9.9"°) 1| 63.4 [ 28.4 | 8.2
15.8 50.84

4 [0 g 58:0~9.27 0 o 43.5 | 43.1 |13.4
15.8 1.23

5 [ 55 ol7-3~T7.8" 2 4ol 36.8 | 37.0 | 26.2
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Table 5 Oxidation potential of ClOs in NaClO: soln. temp. 20.5°C
Natl0s mol/l 1.11 2.21 4.42
CiO3z pH  Ehy | ClOg pH Eho | ClO: pH Eho |CiO2 pH Ehyg
mol/1 v mol/1 v mol/l v mol/l A%
0.00 9.30 0.370 [ 0.00 12.00 0.780 | 0.00 8.9 0.765
0.004 6.65 1.020
0.009 5.55 1.042|0.014 11.65 0.815| 0.017 8.76 0.800 | 0.008 8.9 0.790
0.020 3.45 1.120 0.028 7.80 0.830
0.032 3.32 1.150 | 0.060 8.25 0.870 | 0.025 7.06 0.842|0.835 6.65 0.837
0.062 3.20 1.175|0.066 6.80 0.885| 0.056 6.57 0.852 | 0.053 6.30 0.852

0.077 6.60 0.890 | 0.079 6.39 0.862
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Table 6 Effect of CiO2 concentration

. Production
React condition rate Product 9%
temp. °C | pH  |NaClOs mol/l| Cl0. gas% N*ﬁgﬁn opp| NaClO: | NaClOs | Nacl
26.1~26.5 | 8.4~9.1 | 0.21~0.42 14.4 39.6 60.5 29.5 10.0
26.5~27.0 | 9.109.4 | 0.28~0.33 8.7 16.7 42.2 39.2 13.6
Table 7 Effect of stir on production rate
React condition NaClO2
i i t
No temp. pH Conc. of NaClOs| ClO2 gas stir Froduction rate
°C mol/1 v % mol/m.2 hr.
1 15.8~18.0 7.8~8.3 1.23~1.33 13.5 non. 8.25
2 17.0~19.0 | 7.7~8.9 1.30~1.36 13.3 non. 9.7
3 7.5~18.9 | 8.6~8.9 1.32~1.40 13.3 stir 16.95
4 17.5~18.5 8.5~9.4 1.47~1.56 13.2 stir 18.2
Na-A > i - . M= H13
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