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3o, 7pagule s ulee s ol Aago]| wWE chard AFTFR WIE =
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Aslolow, o] Eud (pore
volume model, random pore model)#} vlw3dledct, CO, 7}*§}H1~—°ﬂ o3 A= F=

10A (micro pore)# 10*A (macro pore) 2] AlFo| & wetsl o|gd Fx5 sixa /J\?\{E}. 43
257 BS4E chard v]ZHA 3} micro pore £3-2 F71519 21t macro pore §3-& W3lx] ok
2, random pore modelo] 7hashibgol ol -2 char®l A3tz vlmA 2 dAlsks Ae &
T Utk

Abstract—A char was made from walnut shell which was gasified in CO, atmosphere and its physical properties
such as pore size distribution, density, pore volume and surface area were measured. The effects of reaction tempera-
ture and conversion(X ) on the pore structure change of char were examined and compared with the theoretical values
from the mathematical models (pore volume model and random pore model). The char which has bimodal pore distri-
bution near by 10A (micro pore) and 10%& (macro pore) was obtained by CO, gasification reaction. At lower reaction
temperatures the surface area (m?/g-s.m.} and the micro pore volume (cm3/g-s.m.) were increased but the macro pore
volume was not affected by the reaction temperatures. It was found that the random pore model was agreed with the
pore structure data which were obtained from gasification of the char.
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2-1. Pore Volume Model
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Table 1. Physical properties used for the calcula-
tion of the models.

780°C 1.60 x 1010
. 820°C 3.75 x 10-10
K.Cr (em/min) 850°C 6.66 x 10-10
880°C 1.20 x 10-9
L, (cm/cm3) 1.22 x 1013
K, (min) 2.55 x 108e-E/RT
E (kcal/mole) 54.6
f, (g/cm) 1.78
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Fig. 1. Schematic diagram of gasification system.

1. Deoxygen Column 2. Silica Gel

3. Flowmeter 4. Electrobalance
5. Furnace 6. Amplifier

7. Recorder

8. Temperature Programmer

9. Thermocouple
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Fig. 2. The surfaces of walnut chars through
scanning electron microscope, x 1000, at
gasification temperature, T =850°C.
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Fig. 3. Conversion(X,) vs. gasification time(t).
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Fig. 4. Arrhenius plot.
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Experimental Data
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Fig. 9. The comparison between the pore volume
(V) calculated by the models and those ob-
tained experimentally.
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NOMENCLATURE
C : Concentration of gaseous reactant
H : Height of the tube (cm)
ID : Inside diameter of the tube (cm)
K. : Reaction rate constant for char conversion
{(min™")
K, : Rate constant for surface reaction
L, : Length of overlapped system at t=0 (cm/cm®)
n 1 Order of reaction with respect to gas
R : Particle radius (cm)
R(; ¢ Initial particle radius (cm)
r : Pore radius (A)
Sger © BET surface area (m*/g)
S* : Reaction surface area per unit volume
(m?/cm?)
Sy @ S* att=0(m?/cm?)
T : Gasification temperature (°C)
t . Qasification time (min)
V. : Pore volume (cm®/g-s.m.)
V, : Initial pore volume (cm®/g-s.m.)
V, : Macro pore volume (cm¥/g-s.m.)
V, : Micro pore volume (cm®/g-s.m.)
V* . Volume enclosed by reaction surface per unit

volume of space (cm®/cm®)
VE o V*att=0(cm®/cmd)

W : Total sample weight (g)

W, : Initial sample weight (g)

X. : Conversion including mineral material,
dimensionless

X, : Relative weight loss in the interior of the parti-
cle

X, : External conversion

e : Particle density of char (g/cm?)

Py Initial particle density of char (g/cm?)

e. : True density of char (g/cm?)

s.c. : Sample char

s.m. : Starting material
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