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Activated carbons were prepared from Korean coal by steam activation in this study. The variation of pore
structure of the activated carbons were investigated according to different carbonization temperatures. Yield,
surface area, pore volume and pore structure of this activated carbon were compared with those of activated
carbon prepared without carbonization. The investigated carbonization temperature ranged from 700C to 1,000C.
Carbonization was carried out in nitrogen atmosphere for 70 minutes and activation was performed by steam at
950C for 210 minutes. Surface area and pore volume of the resulting activated carbons increased with
carbonization temperature. Also pore volume increased by 20% compared to the activated carbon without
carbonization. Especially, in mesopore region, the activated carbon carbonized at 900°C had more pores by 60%
than that of activated carbon carbonized at other temperature.
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Table 1. Proximate and Ultimate Analysis of Korean
anthracite coal(wt%)

2 & F A= (anthracite)

Proximate Analysis Ultimate Analysis
T™M Ash VM FC C H O N S§
Coal 400 1086 2.25 8289 8321 223 0402 1.35 128
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Fig. 1. Schematic diagram of experimental apparatus. 1.
Furnance, 2. Adiabatic block, 3. Sample Basket,
4. Reactor, 5. Steam generator, 6. Flow meter,
7. 3Way-valve, 8. Temperature controller 9.
Water pump, 10. Water tank, 11. Nz Cylinder,
12. Geared motor, 13. Belt, 14. Motor controller,
15, Vent,
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Table 2. Characteristics of activated carbons produced
from anthracite coal at different carbonization

1

1o
i

p
r

temperature
Sam- Carbtznizatjon Carbgnization Yield Sper V,T D,
ple rgp ;u“: % m¥Yg cm/g A
CTO - - 355 910 0460 2052
cT 700 70 339 1,036 0546 21.07
CT2 900 70 330 966 0.559 23.08
CT3 1,000 70 2877 1045 0587 2247

32. MF 1tz uAe 9%

Ao BefAyE AL nay] Y& ATAAY
A7) & micropore(20A ©}3}), mesopore(207500A) 2.8
31 macropore(500A 02 BFEle] w©ai ko] o
Age wdnAe Table 3o FAgcTh of7)el BJH
method®l] & AlLHE FHMFTEH (Va)E FollH &
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Table 3. Porosity development at different carboni-
zation temperature of activated carbons

Sample carbt(e):r:rlliltlon V'?f " VTE VTS V’g“
c cm'’/g cm’/g cm/g cm/g
Char 700 0.0126 0.0007 00024 0.0095
CTO - 0.4519 03929 0.0413 0.0176
CT1 700 05375 04198 0.0988 0.0189
CT2 900 05601 03745 0.1618 0.0238
CT3 1,000 05777 04528 0.1046 0.0203

Vimic * Dp<20A, Vies © 20<Dp<500A, Vinae © 500A <D,
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2. Evolution of micro, meso, and macropores
for the activated carbons with carbonizarion
temperature.
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Fig. 3. Effect of carbonization temperature on pore

size distribution: ((O) without carbonizarion,
(@) 700C, (A) 900C, (I 1,000C.
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Fig. 4. Comparison of pore size distributions of Char
and Activated carbon: (@) Char, (O) Activated
carbon(700C).
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Fig. 5. Adsorption isotherms of nitrogen at 77K on
activated carbons: () without carbonizarion,
(@) 700T, (A) 900T, (I 1,000T.
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AL71%
D.y : average pore diameter [A]
D, : pore diameter [A]
FC : fixed carbon [%]
Swer ¢ BET surface area [m%/g]
TM : total moisture [%]
Vi © BJH cumulative pore volume [cm’/g)
VM : volatile matter [%]
V¢ Single point total pore volumelcm™/g)
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