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The Exothermic Reaction Between Sodium Sulfide and Carbon Black

Risaburo Yoshida, Akira Arikawa, Keisuke Kaiho and Osamu Ogawa

The exothermic phenomena in the air oxidation of the mixture of sodium sulfide with
carbonaceous materials were investigated by means of calorimetry.

Anhydrous sodium sulfide and three kinds of commercially available carbon blacks were
used. The calorific values of the mixtures varied with the difference in the kind of carbon
black used. Sodium sulfide in the mixture changed into sodium thiosulfate, sodium sulfite
and sodium sulfate during the exothermic reaction.

Similar chemical changes on sodium sulfide were observed in aqueous sodium sulfide
solution in which carbon black was dispersed.

From these results, it seems reasonable to assume that several kinds of functional groups,
for example, carboxy! or phenol group on the surface of carbon black have great effects in

the exothermic reaction.
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Table 1 Physical Properties of Carbon Blacks®’
Surface area® Volatile
Carbon Blacks (m%/g) matter (%)
Sample 1% 460 25 21
Sample 2 240 2.7 15
Sample 3 ¥ 100 45 5

4) Surface area measured by nitrogen absorption
method (B.E.T.).

®) High Colour Channel.

¢) Medium Colour Channel.

4) Medium Colour Furnace.
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Fig. 1 Initial Exothermic Phenomena of Speci-

mens at 303 K C: Sample 1, @: Sample 2,
»: Sample 3.

The number of samples is the same that
described in Table 1.

AT: Temperature increase.

Table 2 Calorific Values (AH) of Specimens

at 303 K%,
Specimens® Calorific values® (—AH/k])
Sample 1 2.03
Sample 2 1.24
Sample 3 0.78

4 Anhydrous sodium sulfide, 0.6 g, carbon black,
0.3 g, amount of air supplied to calorimeter,
160 ml min~!.

®) Estimated uncertainty in AH is about 3%.

©) The number of samples is the same that de-
scribed in Table 1.
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Table 3 Quantitative Analysis on Sulfur Content
) Analytical results®’
Specimens® = .- . -

S S,0; SO, SO;
Blank 514 16.5 307 1.4
Sample 1 2386 56.6 9.4 10.2
Sample 2 31.3 42.9 224 36
Sample 3 36.4 418 173 45

a) Mol % of sulfur.
®) The number of samples is the same that
described in Table 1.
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Fig. 2 Temperature Dependence on the Oxidation
Capacity of Carbon Black Dispersed in
Aqueous Solution of Sodium sulfide.

(3:292£0.5K, @:323£0.5K.
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Table 4 Reclationship Between Calorific Value

and the Amount of Air Supplied to
Calorimeter at 303 K%,

. . . Total Calorific
Air squ{y Efxo Ehe'rrr)nc Supplied O,  value
(ml min™") | time (min Cml) CAH/K])

160 220 7251 4.56
400 116 9588 519
720 55 8157 6.82
1400 22 6344 10.31

3 Carbon black sample 2, 0.8 g, anhydrous
sodium sulfide, 1.6 g.

Table 5  Calorific Values Calculated on the Basis
of Analytical Results at 303 K.
Calculated®
Air supply| Analytical results®’ ?Cl.lf? ©
(mlmin-1)| §* 8,00 goi- gor- calorificvalue
2 ¢ t (=AH/RDD
160 684 28 196 9.1 490
400 655 37 172 136 555
720 31.8 94 342 248 10.85
1400 07 19 684 290 15.93

ol % of sulfur.
®Na, S+O,+1/2NaOH —~ 1/2Na, $,0, + NaOH,
AH, ~—4423 k] mol™!
Na,$+3/20, — Na, SO,,
A, =—7172k] mol !
Na, S +20,— Na,SO,, A/, —10140k] mol™*
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