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Iodine Adsorption Experiment with By-product Carbon Black and

Some Consideration

Tetsuo MURATA

Abstract

In this report, as a preliminary study of the surface structure of by-product carbon black, some basic

problems concerning adsorption of iodine such as concentration, temperature, equilibrium time,

influence by the concentration of potassium iodide solution, etc. were taken up ; and by calculating the

specific surface area from the adsorbed quantity of iodine, its comparison with the B, E. T. method

was performed. And moreover it was clarified that the adsorption of iodine was essentially a physical

one and that the adsorption heat was —2.5 kcal/mol
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Table 1 The physical and chemical‘ properties of by-product carbon black.

ParticleSpecific | Oil | lodine Volatile Elementary analysis (%)
surface jadsorptionfadsorption pH -
radius area | number | number matter C ‘ H S ‘ 0 ash
\
Smyg | 560 280 l 262 8.2 2.5%| 96.98 ] 0.40 0.14 r 0.12 1.66 0.70
|__m?2/gl cc/100g mg/g |
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Fig. 1 Thermal change of by-product carbon black
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Table 2 Results of analysing samples with its

surface treated.

Surtace functional

Sample o Iodine | DPG
group(mg-eq/g) pH |adsorbzdladsorbed
No —COOH| — OH (mg/g)| (%)
1—6 0 0.034, 8.3 259 20.7
1 0 0.042 | 8.2 262 22.7
1—3 0.025 0.063 | 6.4 251 26.6
1—2 0.059 0.192 | 5.8 239 91.6
1—1 0.104 0.150 | 3.3 241 106
1—5 0.511 0.383 ] 3.1 178 | 312
measuring 28.1
temperature at a room temperature —*:1 5
&e) =1
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Table 3 Results of iodine chemisorbed and
sodium thiosulfate adsorbed by samples

Sample Jodine chemisorbed NazS203
adsorbed
No. mg-eq/g mg/g (m-eq/g)
1—6 0.079 10.0 0.004
1 0.070 8.9 0.016
1—3 0.065 8.3 0.024
1—2 —0.036 | — 4.6 0.054
1—1 —0.065 - 8.3 0.079
1—5 —0.375 —47.6 0.256
measuring
temperaturce 24.341.2 27.0+0.9
0
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Fig. 2 Change of adsorbed quantity of iodine according to the time of leave at 26°C.
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Fig. 3 Relation between iodine adsorbed and

sample taken at a room temperature,
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Table 4 Relation between iodine concentration

in equilibrium soln. and adsorbed quantity
(sample taken, 0.1000g)

Iodine con- Todine adsorbed, v measuring
centration in (mg/g)
equilibrium — temperature
soln, sample sample
C N) 1 1—1 &®))
0.0100 411 398
27.5
0.0201 546 499 2
0.0400 672 612
28.5
0.0794 791 706
0.104 813 760
0.129 819 801
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Fig. 5 Langmuir adsorption isotherms at
temperatures from 27.5 to 28.5°C
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