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Abstract — Explosion range and explosion characteristics of by product gas from carbon black
manufacturing process were studied. About 75% of the by product gas were composed with water vapour
and nitrogen. And the combustible component in the gas were hydrogen, methane, acetylene and carbon
mono-oxide. Because of the combustible components in the by product gas there are explosion hazards
in the gas handling process. Explosion range of the gas by experiment was from 17.1% to 70.7% and
the value has considerable difference with the calculated value from Lechatelier law. Explosion pressure
of the gas was 5.4 kg/cm® and the average explosion pressure rise rate was 39.2 kg/cm?/s. Based on the
experimental result, we can expect that a explosion or fire accident during the handling the gas can make
a severe loss, therefore there should be a explosion prevention or protection measures in the gas handling
process.
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Fig. 1. Schematic diagram of carbon black and by product
gas manufacturing.

Table 1. Component of by product gas of carbon black
manufacturing.
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Fig. 2. Schematic diagram of explosion experiment.
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Table 2. Composition of sample gas for explosion

experiment.
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Fig. 3. Explosion pressure of by-product gas on carbon
black manufacturing.
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Fig. 4. Explosion pressure rise rate of by-product gas on
carbon black manufacturing.
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Fig. 5. Explosion flame of by-product gas on carbon black
manufacturing (15 fps, 20 vol%).

Fig. 6. Explosion flame of by-product gas on carbon black
manufacturing (15 fps, 25 vol%).
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Fig. 7. Explosion flame of by-product gas on carbon black

manufacturing (15 fps, 40 vol%).

Fig. 8. Explosion flame of by-product gas on carbon black
manufacturing (15 fps, 60 vol%).
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Fig. 9. Explosion flame of by-product gas on carbon black
manufacturing (15 fps, 70 vol%).
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Fig. 10. Ignition delay time of by-product gas on carbon
black manufacturing.
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