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Abstract — This study was to investigate the effect of granulation process on pore characteristics in manufacturing anthracite-
based activated carbons. The activated carbons were made by three different methods to compare characteristics: the crushed
activated carbon, the compressed activated carbon, and the extruded activated carbon. Among these activated carbons, the
extruded activated carbon using a binder that consists of 25% coal tar and 7% water showed the best characteristics in specific
surface area, pore volume, and hardness. Since the compressed and the extruded substances had coarser surfaces than a raw
material, steam could penetrate easily through particles and produce macropores especially in the diameter ranges of 3,000-
50,000 A during activation process. The extruded activated carbon showed about twice more macropore volumes than the
crushed activated carbon and the hardness was increased from 30% up to 95%.
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Table 1. Proximate and ultimate analysis of Youngwall anthracite(wt%)

Proximate analysis Ultimate analysis
™ Ash VM FC C H (@] N S
Coal 4.00 10.86 2.25 82.89 83.21 2.23 0.402 1.35 12.8
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Table 3. Characteristics of granular activated carbons made from domestic anthracite

. BET analysis Mercury porosimetry Hardness
Activated carbon %
Seer Mg V7 cnfg D, A SmpM?/9 v,cnilg Porosity % °
Crushed 1,036 0.54 19.33 0.24 13.81 30
Compressed 1,111 0.59 27.05 0.38 26.71 90
Extruded 1,165 0.63 24.93 0.42 30.40 >95
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Fig. 2. SEM photographs of the surface of granular activated carbons: (a) crushed, (b) extruded.
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Fig. 3. Pore size distribution measured by BET analysis for granular
activated carbons made from domestic anthracite: ) crushed
(A) compressed, (1) extruded.
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Fig. 4. Pore size distribution measured by Mercury porosimetry for
granular activated carbons made from domestic anthracite:©)
crushed, (&) compressed, (1) extruded.
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D, : average pore diameter [A]
FC  :fixed carbon 6
Sger - BET specific surface area fro]
Sqpp  : total pore arefm’/g] 7
TM  : total moisture
Vgyy : BJH adsorption cumulative pore volume Fooih 8
VM  : volatile matter
Vo : total pore volume [ciig] 9.
A : total intrusion volumgm®g]
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