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Abstract - Activated carbon is a carbonaceous material mainly used as a gaseous or liquid adsorbent. As
fire-related accidents occur consistently due to the accumulation of heat of adsorption and oxidation of volatile
organic compounds, the explosive characteristics and thermal stability of powdered and granular activated car-
bon made from coal and coconut shells were evaluated. As a result of the particle size analysis, the powdered
activated carbon was in the particle size range (0.4~3) pum, and thermal properties such as exothermic onset
temperature and decomposition behavior were analyzed using a differential scanning calorimetry and a ther-
mogravimetric analysis. As a result of the evaluation of the explosion hazards for dust, both coal-based and co-
conut-based powdered activated carbon are classified as St1 class with weak explosion, but this is a relative and
does not mean that the explosion hazards is absolutely low. Therefore, it is necessary to establish counter-
measures for reducing the damage.
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Table 1. Incidents caused by activated carbon[3], [4]
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Fig. 1. activated carbon.
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Fig. 2. Microstructures of activated carbon :
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(a) PAC-1, (b) PAC-2, (c) GAC-1, (d) GAC-2.
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Fig. 3. Particle size distribution of powdered acti-
vated carbon.
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Table 2. DSC analysis of activated carbon

Sample T, (Onset Tex (extrapolated onset
P temperature(C)) temperature(C))
PAC-1 333 474
PAC-2 394 513
GAC-1 414 513
GAC-2 273 404
50
40 4 PAC-1
PAC-2
—————— GAC-1
—_——— GAC-2
S 304
E
3
= 20 4
©
T
10
04 s
100 200 300 400 500 600

Temperature (C)

Fig. 4. DSC curve of activated carbon.
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Fig. 5. TG curve of activated carbon.
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Fig. 6. DTG curve of activated carbon.

Table 3. Classification of dust explosion index[17]

Explosive class Kst value Explosion type

1 to 200 Weak explosion

201 to 300 Strong explosion

>300 very strong explosion
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