KERETSRE - =8
J. of KSEE Vol. 22, No. 12, pp. 2141~2148. 2000.
Journal of Korean Society of Environmental Engineers

T37| gdsigez MxE Metd| g4ete| Burn-offol] g MIT x| s}

0|&F - 23 - o|¥E - HEE" - RESE* - &87

$aoen Bergets)
SRR HEE AR

(2000 79 12¥ A<, 20009 109 1249 A4€)

Variation of Pore Structure of Coal-based Activated Carbon
with Burn-off of Steam Activation

Song-Woo Lee * Jang-Cheon Moon + Chang-Han Lee - Dong-Hoon Choi* -
Dong-Chun Ryu* * Seung-Koo Song

Department of Chemical Engineering, Pusan National University
*Water Works H.Q. Pusan Metropolitan City

ABSTRACT

This study is to investigate changes of pore structure with different burn-off degree of
steam activated carbons manufactured from domestic anthracite. The activated carbons
were characterized by adsorption of nitrogen at 77 K. Steam activation substantially
enhanced the porosity of the activated carbons. Burn-off increased linearly according to
increasing activation time, and total pore volume and BET surface area increased with
burn-off. Activation at 800C increased more micropore volume than that at 950TC.
Activated carbons manufactured at high temperature had less microporosity than that
at lower temperature, but had more developed macroporosity. The steam activation
produced an enlargement of pore below 100 A diameter in the activated carbons.
Furthermore, the porosity in the 6~40 A pore diameters range increased considerably
with the degree of burn-off,
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Table 1. Proximate and ultimate analysis of
domestic anthracite (wt%)

Proximate Analysis Ultimate Analysis

T™ Ash VM FC C H O N 8

Coal 4.0010.86 2.25 82.89 83.21 2.23 0.402 1.35 12.8
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1. Furnance 2. Adiabatic block 3. Sample basket
4. Reactor 5. Super heater 6. Flow meter

7. 3way-valve 8. Steam generator 9. Peristaltic pump
10. Nz cylinder 11. Water tank 12,13,14. Vent

&

Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Evolution of burn-off as a function of

activation time at different activation

temperature: (O) 800TC, (M) 950<T.
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Fig. 3. Evolution of pore volume as a func-
tion of burn-off at different activation
temperature: (O) 800C, (I 950°C.
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Fig. 4. Evolution of specific surface area as a
function of burn-off at different acti-
vation temperature: (O) 800C, (WD
950°¢C.
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Fig. 5. Evolution of micro~, meso- and macro-
pores with burn-off for activated
carbons activated at 8007C.
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Fig. 6. Evolution of micro~, meso- and macro-
pores with burn-off for activated
carbons activated at 950°C.
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Fig. 7. Effect of burn-off on pore size distri-
bution for activated carbons activated
at 800¢C: (O) 26%, (@ 47%, (D
60%, (W) 74%.
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Fig. 8. Effect of burn-off on pore size distri~
bution for activated carbons activated
at 950C: (O) 25%, (@ 47%, (O
66%, (D) 80%.
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Fig. 9. Comparison of pore size distribution
for activated carbons with 47% burn-
off between activation temperatures:
(O) 800¢C, (W) 950¢C.
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HE A & 4 Ayt Fig. 109 800TCA A&
burn-off7t 47%& 4o HH§ Lo 71&717}
4 FePozA fzte] %Al F(mesopore) E
o] &aslo] Qi At (p/p.) 0.95 o] FellA ¥
FHo] e AL AdHFe] =8 4 USE
EAI8HE Aeltl, Burn-off 60% ©14dolA gy
(p/po) 0.2 H2lA ZFo] YU} o|Z & 7|
A Fol AT g AL vg3te Ao
o} Fig. 119] 950TCoAMe 800TCeA e o]
burn-off 47%7Ax ulAAFe] F2 UdR
typel®] HElE 3t3 AN, burn-off7t Al F71
Toll we) type2e) HelE WRPE I 5 UMY
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Fig. 10. Adsorption isotherms of nitrogen at
77 K with burn-off for activated
carbons activated at 800¢C: (QO)
25%, (@) 47%, () 60%, (W) 74%.
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Fig. 11. Adsorption isotherms of nitrogen at
77 K with burn-off for activated
carbons activated at 850C: (O)
25%, (@) 47%, (1) 66%, (M) 80%.

A7z gol AFTF2e B E EAE + It

4.4 &

T FEEE YER 8o AlzE €499 burn-
offel W& MFTRe Y& nAF A L3
e dEE A4

Azg @G AF9Y dRES vANF
(micropore)e] A3tz SUAxm 3 A F
7hell g} burn-offe A& d¥A oz Friapn
Burn-off & 70%°14 & Al-&% 19} &2 BET ¥l
EAA ge 38 F3UUen, 70% ol FREHe A



2148 ol¥¥ - BPM - o)FY - AFE - HEFR - F4T

FH9 9 BET viEHH o] F73] ot

800TCoIN g B8 950TAA 2] &4}l v
& A AFE F2 AP Rn, v YR
A 43 burn-off2 AH=¥® AL vlud B
A, Dol A gAdgo] A LolA g
Al AR n A FS A2 g F3holde) AF
o] Wealgtl. Burn-offe] ¥sle] wt& A FE X
H3he A& 100 A o5t HHA F2 dojte
o, 53] & 6~40 A Atolg] F& ¥ ¥
AFExe W3yl sl

800T%} 950CeA BAstd g4dee FoF %
T4 E burn-off 47%7A1 € BlAA Fo] F2 &
2d Langmuir 8 (typel)A 2, 2 °]4¢] burn-
offllAe FAFTIH AdAEe] EAZL de
type2el B2 W2lsich

Ab A

B =EE 2 A5E AQERS B2
¥ AF 87371€ - 1YL 70E (RRC-IETD
9] Y (FAANE: 97-10-20-99-B-2)l 23t &
F5glen oo A=Y

2D Es

1. $57, ol$%, dHE, 2434, ddgde =
A3} B ZAY, FAbEAl AFE 4 (1999).
2. Cazola-Amoros, D., Riebes-Perez, D., Roman-
Martinez, M. C., and Linares-Solano. A.,

10.

“Selective Porosity Development by Calcium-
Catalyzed Carbon Gasfication,” Carbon. 34,
869~878(1996).

. Leboda, R., Skubiszewska-Zieba, J., and

Bogillo, V. 1.,
Catalyzed by Calcium and Steam Activa-

“Influence of Gasfication

tion on the Porous Structure of Activated
Carbons,” Langmuir, 13, 1211~1217(1997).

. Toda, Y.. “A Study by Density Measure-

ment of Changes in Pore Structures of
Coals with Heat Treatment: Part2. Micro-
pore Structure,” Fuel, 52. 99~104(1973).

. KS, Test Methods for Activated Carbon, M

1802(1993).

. Micromeritics, ASAP 2010 Manual(1997).
. Barrett, E. P., Joyner, L.. S., and Halenda

P. P.. “The Determination of Pore Volume
and Area Distributions in Porous Sub-
stances. 1. Computation from Nitrogen Iso-
therm,” J. Am. Chem. Soc., 73. 373~380
(1951).

. Pis, J. J., Parra, J. B., Puente, G.,

Rubiera, F., and Pajares, J. A., “Develop-
ment. of Macroporosity in Activated Carbon
by Effect of Coal Preoxidation and Burn-off,”
Fuel, 77. 625~ 630(1998).

. Brunauer, S., Deming, L. S., Deming W.

E., and Teller, E., “On a Theory of the van
der waals Adsorption of Gases,” J Am.
Chem. Soc., 62, 1723~1732(1940).

AA, o7l ¥HEY, A€, p. 23(1995).



	hmcgse: 
	bmvbds: 


