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Abstract: Thermogravimetric analysis of copolymer of acrylonitrile(95% ) and methyl acrylate(5% ) have been car-
ried out to investigate the activation under H;O(30% ) —N,atmosphere at various heating rates. The kinetic equation [ f
=1—exp( —a AT)"] which was derived on the basis of the nonisothermal activation process of carbon fiber in the H.O
(30% )— Nysystem showed good agreement with experimetal results. The pore volume upon conversion was in good
agreement with the model of theoretical pore volume. The pore structures of the activated carbon fiber were influenced
by the heating rate, activation temperature and internal—external conversions.
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2. 2. Pore volume model
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Ro: initial radius of carbon fiber

R : radius of carbon fiber

eo : initial bulk density of carbon fiber

© : bulk density of carbon fiber
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Fig. 1. TGA thermograns for various content of H,O
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(b) H:O content=20%



(L) —243— 117

(c¢) H,O contenr=30%

(d) H,O contenr=40%

Fig. 2. Surface of activated carbon fiber with various content of H,O, heating rate : ¢=3"C/min, f=0.5.

719 s%7t 40%(mol% )7t =W, EHelA Fe 4.2. H|SZ kinetic model®] EtGHA

3 s o AME LML Ty &4 1 2 o3 4.2.1. Parameter a, be] HE

BhrgAlo] ojito] Ealx o], B Adel spasi B Fig. 3% 4= 7123419 $57) $5F 30%(mol%)
43) HH4E F3EEE 30%(mol% )2 2AE 2 34 F, u52% SeAAeR 47 F434
of Agsgict. 70 TGAZAleleh. o] A5 (7)Ao 2 FHHE H]

%< kinetic model& H-43}o], H4 2522 pa-
rameter a, b% 73tglon, o] AxE Ay A9} vlw

3ol Fig 59 zFe] veblgic}. =3, Kasaoka[9]
0.8
,:l_/ 0: ¢=1T/min °
g’ 0.6 F ~ 08F A1 @=2C/min
2 U 0: 9=3C/min
= & 0.6 — ! calculated by
F 04f g
g) 3 eq. (7)
2 0.47F
02} o:850C g
A:900°C 0.2r
o:950C
X R R N N
10 50 100 700 800 900

gasification temperature (°C)
Fig. 4. Comparison of the TGA thermograms obtained
from between calculation using “Trial and error
and least square method” and experimentals.

gasification time, t(min)

Fig. 3. TGA thermograms of isothermal gasification
in 30% H.O content.

J. of Korean Ind. & Eng. Chemistry, Vol4, No.1, 1993



118 ut g3} -

5ol Mat-H08 H&t—-COA ¥l5& &AshiE
A4 fFeg A f=1-exp{—a(T—c)}’s} & 7
A g A f=1—exp( —aAT)E v|wdls & of
AT=(E —H7NAIE R ) ol2g, Agd| o3
A AR} 3= parameterr} AeA F AE Z
g F o 74 AHEF + ot

Hol4) AA9 parameter a, bE o}43te] T3 o]
273 A¥Yghe £A)% Fig 45 29 wjiy 4 dX)

$e ¥ %

4.2.2. 9135 TR0} 245} of|LX|

Parameter a, bgh& AH&-3ke] Z2te] $&4 % o
g shxsubg &5 TiolM o u]gg ihgeAe &5
A4 Ke (9)4% ol&sto A Fafxict. oje} 2
o] dojzl K& (10)4e| H-43l4 Fig 59 &
Arrhenius plots®. 248 &A3} oUx E7} F3A|
o, 2uksolMe 44 Kie Fig 49 Al52%
B 739 Fig. 5ol 34 vehiic.

Fig. 5% 29, ¥]%& kinetic model®] parameter
a, b2 ¥-E] A4 K2 Arrhenius plots® S-&3 A4 o
2ZRe 7§ Ki9 Arrhenius plotse] 72 1 $akd]
k. 283, ¥5& Kinetic model®] parameter a,
b2 $24% 49 (9)4 &) A 4 K
£ ALst 73 v FEAANA ] 845 yAe
95K]/mol(¢=1°C/min), 104K]J/mol ¢=2°C/min),
127K]/mol ¢=3"C/min)el3, SEAHo2HH F
g 243} = 101K]/molE, o5& A Hlx
g e zhet)

9o Az Re v tste] f53 kinet
ic model®} Q] f=1—exp(—aAT)’: v 52344
g3} 2 dAx3d. =3 AE(E A9 K)5L 72 o
T2 BE 77 T HhS- oA wE A
FalA FIARE ws R o2 AT £455)
A o ghle] Ao g stk AR & 9}

4.3. H|EHH I MSEX9 U

Hl5 &7k 23 (A48 ) AN PANA wha4
—F371A9 ZAEEANN 7 FedrdA
Fofl BE v EAAT AFEA G RS Abe
Z1°] Fig. 634 Fig. 7olch. o] F 7j¢] FAFE B
v A} A4 wd o] A wsaA A
FPE £ ded BHGESAHE YR

=i
Ho

e
B

T4, A449 A1%, 1993

z4

)

10
= B
£ B
E o
=
X 5
i 5
Z
,g nonisothermal
§ - 0. 9=1C/min
) A ¢=2C/min
? D! ¢=3C/min
® : isothermal
1 =
1 1 '
85 9.0 9.5

1/TX104(K™")
Fig. 8. Arrhenius plots for gasification of carbon

fiber.
0:¢=1C/min
AL =27 1
2000 | &7 ®=2C/min
D:¢=3C/min
:. 1500
o
i
%0
Y
E
g
=]
%)
1000
500 N 1 1 1

0.2 0.4 0.6 0.8

gasification, f( —)

Fig. 6. Specific surface area vs. gasification.

2ol AFe] micro poreZ et Hojsl7) WEol YA
245 01N wlEdAs) ATEA0) Hdnge
AP AAD Solch. wd HHE 05T
WE o] YHHD Qe ol WS eagaA Ha



PANA A= AR

Lo

23} P WS LEE FobAw, 1o ue} H3E
= #ehA Hed, s ge 4L Fig 49 TGA

O:¢=1C/min
Al @=27C/min

20F

0! ¢=3C/min

1.0

Pore volume, V(cm?'/g a. c. f)

0.5

A L 1 1

0.2 0.4 0.6 0.8

gasification, f( —)

Fig. 7. Proe volume vs. gasifioation.

gl ct

ot EXM(I) —Z 43— 119
A A A FAH.

4.4, gMEILY T MSEY
]‘:i 243} A T3k 243 AR
7} EheA ofd Rofo g AlFo] A 54"17}%
XI% ooli 7] 984 scanning electron microscope
(x30,000u0 &)= A 235 Fig 8o veblnt
FA43 Adle Afe] Fdo AY UehlA ¢x
So] FA43ukgo] Aol upet A A %
gt Aol A = de&g 0.57“5"“*11:—

32

AFEo] Fds & ] sle e & 5 9
o, AFEo] 088 %] ojzw ]—3—37]7} N
A7 YRE GFEE Qo] AAHY), oL Eo
AAg Ao A H5d Fuuksol A= o] AF
So] HHHE Ao AzdEA, #dT ATEEE
e g FAsaAFE g 05AH5s) HA
g 702 o}, A&gS 052 Askw 77| o
2 2e25(1, 2, 3C/min)ll 4 iR FAek4A
o whAel w2 ATEHEE(AV/Ar F nE
Fig. 9ol vieli ddch

v 527k (243 RS il Azd B84
BoAee AZEES AdEd YRR $&4

(b) f=02

J. of Korean Ind. & Eng. Chemistry, Vol4, No.1, 1993



120 wrgst - 299

(c) f=05 (d) =038

Fig. 8. Surface of activated carbon fiber with various gasification, heating rate : ¢=2°C/min, H;O content : 30%.
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Table 1. Experimental Results of Activated Carbon Fiber

Temp. ¢=1C/min ¢=2C/min ¢=3"C/min
¢ property y S 0 o/ es \ S o o/ P, \ S e o/
0 047 530 1.20 1 047 530 1.20 1 047 530 1.20 1
(0.47) (530) (047) (530) (047) (530)
02 0.51 682 1.20 0.85 0.50 665 1.03 0.86 048 654 1.06 0.88
(0.64) (853) (062) (831) (060) (818)
0.4 0.53 750 0.84 0.70 0.52 732 085 071 050 699 0.88 073
(0.88) (1250) (0.87) (1220) (0.83) (1165)
05 0.50 705 0.79 0.66 053 750 0.76 063 051 730 0.77 0.64
(1.02) (1410) (1.05) (1501) (1.03) (1460)
0.6 0.49 658 0.68 0.57 050 678 067 0.56 053 702 0.65 0.54
(1.22) (1644) (1.25) (1695) (1.32) (1756)
0.8 0.35 389 052 0.43 0.38 401 049 041 042 414 0.46 0.38
(1.74) (1947) (1.88) (2005) (207) (2071)
V: pore volume, cm®/g-s.m( cm’/g-a.c.f) f: conversion
S: BET Surface area, m/g-s.m(m*/g-a.cf) a.c.f: activated carbon fiber
o density, g/cm?® s.m: starting material
0, initial density, g/cm? bracketed number : a.c.f basis

unbaracked number : s.m basis
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