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Abstract

A series of activated carbons were prepared from coconut shells and coal-tar pitch binder by physical activation with
steam in this study. The effect of variable processes such as activation temperature, activation time and ratio of mixing
was investigated for optimizing those preparation parameters. The activation processes were carried out continuously.
The nitrogen adsorption isotherms at 77 K on pellet-shaped activated carbons show the same trend of Type | by IUPAC
classification. The average pore sizes were about 9-Zhe specific surface areasg£9 of pellet typed ACs
increased with increasing the activation temperature and time. Specific surface area of AC treated for 90 min at temper-
ature 900°C was 10822fg. The methylene blue numbers continuously increased with increasing the activation tem-
perature and time. On the other hand, iodine numbers highly increased till activation time of 60 min, but the rate of
increase of iodine numbers decreased after that time. This indicates that new micropores were created and the existing
micropores turned into mesopores and macropores because of increased reactivity of carbon sugace and H

Keywords Activated Carbon, Pitch, Activation, BET Surface Area, Microporosity.
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Table 1. Chemical analysis of raw materials
™M V.M Ash B.D F.C

Raw material

(W%) (Wi%) (wi%) (glen?) (wioe)
Coconut shells 79 231 30 0450 66.0
Coal tar pitch 0.4 541 0.3 0.610 45.2
Bunker-C Qil - 99.9 0.1 0.907 -
Lignin SQ-Ca 0.1 60.8 38.7 0.460 -
K,CO; 0.¢ - - 1.370 -
H,O 0.01 - - 1.000 -
T.M : Total Moisture
V.M : Volatile Matter
B.D : Bulk Density
F.C : Fixed Carbon
Table 2. Properties of coal-tar pitch
: Solubility
Viscosity (Pa-s
code (OSS ty (Pa-s) (Wt%6)

140C 150C 160C 170C QP TI¢

CTP 112 12,000 4,300

1,700 850 11.0 320

2Mettler cup method
®ASTM quinoline insoluble
°ASTM toluene insoluble
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Fig. 1. Mixing ratio of raw materials for pelletized activated carbon.
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Fig. 2. Experimental apparatus for carbonization and activation.

1. Water tank, 2. Metering pump, 3. Steam generator dad\ 5. Quarz reactor, 6. Thermocouple, 7. Temperature controller, 8. Condense
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Fig. 3. The adsorption isotherms of nitrogen on pelltized ACs a
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Table 3. Charateristics of the pelltized ACs prepared at various
activation temperatures and times 00
Sample Sger VIP -~ Dp VMP \r/al\t/:cF; l, ~MB —
(mefg) (en/g) (A) (en/g) (py" (MO/G) (Mgla) I
AC750-30 489 0.2346 19.17 0.2019 86.1 6022 3460 — | et
AC 750-60 590 0.2856 19.34 0.2434 85.2 789.1 70.1 S
AC 750-90 742 0.3620 19.50 0.2934 81.0 875.6 160.0 3
AC800-30 525 0.2513 19.14 0.2162 86.0 765.7 4040 5 %07
AC800-60 643 0.3111 19.33 0.2656 85.4 894.5 1320 &
AC 800-90 811 0.3935 19.39 0.3232 82.1 969.1 187.0 g e 7500
AC 850-30 744 0.3631 19.52 0.3011 82.9 876.3 62.20 < 400 - 800
AC 850-60 794 0.4071 19.58 0.3041 74.7 962.2 170.0 o0t
AC 850-90 1004 0.4915 19.71 0.3577 72.7 997.5 190.0
AC900-30 768 0.3971 20.42 0.3044 76.6 911.4 72.10 200 ‘ :
AC 900-60 899 0.5248 20.87 0.3211 61.2 978.0 190.0 0 o %0 120
AC 900-90 1082 0.6000 21.98 0.3300 55.0 1001 240.0 Activation Time[min]
VTP : total pore volume Fig. 5. Variation of specific surface area with the activation tem-
Dp : pore diameter perature and time.
VMP : micro pore volume
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