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2 of: Asidz] @ BAYee TR resole Feo AEFAE 7:3 FRH 2 EH3NA 4
w0 wel S28R/ssrA SRARE Azdden, olF oA B84 271 &3
(1000 '¢) 2 CO, #1719 845} (700, 800, 900 R 1000 C)A1A PANA #4d24d&/
HEsA] EHRARE Az £ ATFAME, o1FA A2 SRR 43} &x7 A=
482 F3 HYyd ©E pH, ¥¥ 4= 9 #¥ FVI= $o EUA A BET #d d& v
B2WA, 71372 T FH54E S nFsgld. 8, ASTMe| w2} Ajdd] d2le o4
E4e Q. AAHoz, B3 exx 2 Y AAe Hald JES Fo, 900 C o} F
o] 2xolA Alge] EULE HA dri4e] AR AL #d¥ F AT £Y, v|EDAE, F 71T
2o 9 713 2] B¥E §9 222 843 229 Frid wel P I 44 848 #
Qdeow, I F #4435 %71 900 T AL 7HE EEd ez Jeihd. vl R, 843 &
=9 37l wat AlE ¢ 9d] Zeje dASES A Aaduen, oA A2 2xd 9
3 BHELEF B s AFEL A% Aoz Algdd.

ABSTRACT: PAN-based activated carbon fiber.s/phenol.ic resin. matrix composites (ACFCs)
were manufactured via molding process with oxidized carbon fabrics (plain-type) and phenolic
resin (resole-type) compounded by 70 : 30 wt%. The green body (as molded) was submitted to
carbonization (at 1000 °C) in an inert environment and activation (at 700, 800, 900 and 1000
C) in a CO, environment. In this work, the influence of activation temperatures was investi-
gated in surface properties, such as pH, acid- and base-values by titration method, and in
adsorption properties, ie., specific surface area and pore structures by BET-method of the
composites. Also, the pressure drops of the specimens were calibrated by ASTM. As a result,
the activation temperature influenced the surface property of ACFCs. When the activation
temperature was higher than 900 C, the surface was gradually developed in basic nature.
And, the evolutions of specific surface area, total pore volume and pore size distribution of
ACFCs could be easily confirmed the dependence on the activation temperature. Among
them, well-developed pore structure from adsorption characteristics was changed of the
ACFCs activated at 900 C. Also, the pressure drop was slightly decreased with increasing the
temperature due to increasing the burn-off with heat treatment temperature of ACFCs.

Keywords: activated carbon _fiber composites, activation temperature, surface properties,
adsorption properties, pressure drop.
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Figure 1. Curing process of activated carbon fiber
composites.
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Figure 2. Schematic diagram of the pressure drop
tester for filter media (1: Regulator, 2: Mass flow con-
troller, 3: Flow indicator, 4: Flow sensor, 5: Test cell 6:
Pressure transducer, 7: Pressure indicator).
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Figure 3. Burn-off with the activation temperature
for ACFCs studied.

MNEel FFEdel 843 X Al sl 713
& Aoz Jepdrt

B - %) = —4 P
urn Off(/) W

P x 100 )

r

o714, W& 843 Hal A A8e] 74 (g), W,
< 848 Ae § A8 A (9) & 27 Jehdinh

o] AMBRE rlFgTxe B, E3) njAr]T9
weo] s wel vigEE el 77 F=8A
£ ¢ 7 o, B d3dAe BAeadg B
Azel A3 X0 wWE wiEAHe HS
ACFC-9007} ¢F 570 m?-g'2 Jeldony, 1 ojat
o] nRAME 033 wgHERe ZAE Jehliy
ool ne B FH F sk JFEx
7} F45= CO, 7149 23 AYAHA sa 2

100

- A9E - oA

Table 1. Surface Properties of ACFCs Studied

acid value base value

samples p (mequivg™) (mequivg™)
ACFC- 700 68 180 ¢ 50
ACFC- 800 69 135 ’ 55
ACFC- 900 7.1 80 470
ACFC-1000 7.4 65 90
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Table 2. Adsorption Characteristics of ACFCs
with Different Activation Temperature

Sger®  Vm' Ve Dy
samples (2.0 (em®g) em®g™) (A)
ACFC- 700 340 0.26 0.39 285
ACFC- 800 482 0.29 0.40 242
ACFC- 900 576 0.34 0.40 17.6
ACFC-1000 548 0.32 0.41 19.2

“ Specific surface area determined from BET-method # ¢ Mi-
cropore volume from t—method.29 € Total pore volume. 4 Ave-
rage pore diameter.
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Figure 4. N,-gas adsorption isotherm of ACFCs with
relative pressure.
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Figure 5. t-plots of ACFCs.
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Figure 6. Pore size distribution of ACFCs.
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