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Characteristics of steam activated carbon made from Youngwall coal

Song-Woo Lee, Tae-Hun Kwon, Young-Soo Na, Dong-Hoon Choi’,
Dong-Chun Ryu’ and Seung-Koo Song
Department of Chemical Engineering, Pusan National University, Pusan 609-735, Korea
‘Water Works HQ. Pusan Metropolitan City, 611-085, Korea
(Manuscript received 18 May, 2000)

Activated carbons were prepared from Youngwall coal by steam activation in this study. The feasibility of the
Youngwall coal to commercial activated carbon was examined. The variation of pore structures and the
development of porosity in activated carbons were investigated by changing activation conditions in batch type
apparatus. The values of BET surface area and adsorption capacity of iodine and methylene blue of the resulting
activated carbons were obtained as high as 1000m%g, 900mg/g, 150mé/g, respectively. Youngwall activated
carbon prepared in this study showed much higher pore volume in pore diameter over 10A than that of
commercial reference activated carbon(Ningxia Taihua Z]J-15C) produced from China anthracite.
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Table 1. Proximate and Ultimate Analysis of Youngwall
coal(wt%)

Proximate Analysis Ultimate Analysis
T™ Ash VM FC C H O N S
400 1086 225 8289 8321 223 0402 1.35 128
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Fig. 1. Schematic diagram of experimental apparatus.
1. Fumance, 2. Adiabatic block, 3. Sample
Basket, 4. Reactor, 5. Super Heater, 6. Flow
meter, 7. 3Way-valve, 8 Steam generator, 9.
Peristaltic pump 10. N; Cylinder, 11. Water
tank. 12,13,14. Vent.
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Table 2. Characteristics of activated carbons produced
from Youngwall coal at different conditions

Activation Activation

Sample  Temp. Time Y%ld S?;T V; Ii"
C min. g cm/g
Y01 800 540 35 1,001 051 203
Y02 900 450 35 84 046 208
Y03 950 180 3B 84 044 220
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Table 3. Porosity development at different activation
temperature of Youngwall activated carbons

Activation v v
Sample  Tenp. ;;T B;J " mic  Vmes  Vimac
"C cm’/g cm’/g
Y01 800 051 04779 04052 0.0572 00154
Y02 900 046 0.4451 0.3561 0.0786 0.0103
Y03 950 044 03768 0.2822 0.0731 0.0215
Vmic © Dp<20A, Vines © 20<Dp<500A, Viae : 500A <D,

Pore volume(cifg)

1000

Activation temperature (°C)

Fig. 5. Evolution of micro, meso, and macropdres for the
activated carbons with activation temperature.
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Table 4. Characteristic comparison between Youngwall
and commercial Chinese activated carbon
{Ningxia Taihua)

Sample SweT I MB Vr Dp
D m’/g mg/g mlg cm’/g A
Youngwall 1,008 903 ‘ 150 051 21.06
Ningxia Tathua 1,207 1,022 200 059 1970
4.3 £
2 dFE U ge] £¥Ho dn 4A F& F
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D, : average pore diameter [A)
FC : fixed carbon [%]
I : iodine adsorption capability [mg/gl
MB : methylene blue adsorption capability [ml/g)
Sger © BET specific surface area {m%g]
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Ve total pore volume [cm¥/gl
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Ve © BJH adsorption cumulative pore volume [em®/g)
VM : volatile matter [%]
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