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ABSTRACT

Activated carbon fibers were prepared from stabilized PAN fibers by physical and chemical actlvatlon to compare their
characteristics. In this study, stabilized PAN fibers were activated by physwal activation with steam and CO,, and by chemical
activation with KOH. The fabricated activated carbon fibers were evaluated and compared such as specific surface area, pore size
distribution, pore volume, and amount of iodine adsorption. In the steam activation, a specific surface area of 1635 mzlg was obtained
after heat treatment at 990°C. Otherwise, in the CO, activation, produced activated carbon fibers had been a specific surface area of
671 m /g after heat treatment at 990°C. In chemical activation using KOH, a specific surface area of 3179 m2/g was obtained with a
KOH/ stabilized PAN fiber ratio of 1.5 : 1 at 900°C. Nitrogen adsorption isotherms for fabricated activated carbon fibers showed type
I and transformation from type I and II in the Brunauer-Deming-Deming-Teller (B.D.D.T) classification. Increasing specific surface
area increased the amount of iodine adsorption in both activation methods. Because the ionic radius of iodine was smaller than the
interior micropore size of activated carbon fibers.
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Fig. 1. Change of yield and specific surface area of activated
carbon fibers after activation by physical method.
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Fig. 2. Change of yield and specific surface area of KOH
activated carbon fibers at 900°C.

SRS

o WAt whgsel Afel EREW ohiet Afel
Yot BB/ HEOILh CO,E o

F&L 900°CANM 49.4% A 990°Coll A 35.9%F 743}
I 2 B EHHL 353 my/gollA] 585 my/gER ZUtsteE A
< % F A

F5718433ke) Co, 843t AAE vlwd] HH &
718437t 22 v EAAHE JERET], B3
2 H,07} CO, B} oF ovff W& wh3E s /s &
HA4 Ah'Y ol Co, 71AEAS] =77} 19.5 M’ o2
H,09] 10.8nm® Bt} Z7] W&o CO, 714 Ex}7} 7)1 2
SO gite) rhe SE7F =83 wAI7HA A28t
7] 7] oz potgn'?

3.2. 3l8tH g stof ut2 o] EHE 2| W}

Fig. 2% ¢HP93} PANAl 4FE KOH £ 3
2435 g LEF £ ¥EHEAHE YeRd
o 843t & F££& 0529 KOH &9 3%
sst 497t 559%% 7 w9kou], 2E KOH £949
WA 5 Ak ATt 16.0%E TP Wtk viEw
745 155 KOH &4 JAE Z$7F 3179 my/ge
2 AY EYF, 0529 KOH &40 JHd AL7}
9428 mY/g 02 HAarh SRR AzdE 155
9 FEE VA FAAANIE Ao) 43 vlEHAge) B
Aer Hae PR FE AZT F YU

KOH®l| 93+ @4sie erAxfdA T o] A58 KOH
7F K,02 W33 A% 2xo] oAM= K05 34 K
AAZ FLH AL 0, BE COE UEHT KU
= §AURE 2xded 9 Hol HAEFSA Hol
oA F& BEZVZ Hol dAaFe] 74 HWEF
ozZH mA7]Fe] dAEo Bae HEHZe] FUHE
. B3 B A7oA AHEE S PANA AHE B
Ho| &3l" By fol Hsle ZAsE A o] FoiA
KOHZ} | ARlE71] AZ AT ddso] &
2 AN 2 ARt ¢ B2 HEHEIL U
b Aoz AgteEch ‘

KOH9l| ©Jgt 518t &Ad8l7t 371U COE A3
E93 A48 B & F8ox F2 vaEE S U
B olfre =8l 435l e gho] AR 1
HIZHA o] F7teted vhated slahd &3t A9 K
AA}e] def g x]e) 2]5} intercalation 4ol o] =AE
o] A7 ot

2
A
s

¢

i

X
o 3

L [e] 1 Ry =
el 2 W) FREE Ui 2 FA5LH0IDT
o ditH o s FaAY mAlTEE 27] s 71A



PANA| PYshf=E )%

550

500 A @ /AA—A—A—A*A—A~""A—A—A
_A

450 - N

4001 “/

<\g’ 350 1 A,A/ ././',.#._._._.,o—t—o—o—o—o-o-o

~ 3001 _o*

© -

g 250 - .-..-__-—I-—l-—l—l—l—l—l—._._.,-—l—l—l . 030

= L —m— H-

S 2007 ‘««4—4—44—44444—44—4444 —:— :-ggg
1507 vvvvv—v—v—v—v—v—v—v—V*V""_"""_' —o—C-930
1004 .mAH—Q—O—Q—H‘O—HW—“-’ —v—C-960

50 - —<4—C-990
0 T T

00 02 04 06 08 10
Relative pressure (p/p)

471

1200
(b)
1000 -
g 800
® 600 -
£
=3
o
> 400 4 -—i— K-0.5
—o— K-1.0
—&—K-1.5
....,-——H—-I+H—I——I—I—'—H—I—I—I
200 4 —v—K-2.0

0.0 0.2 0.4 0.6 0.8 1.0
Relative pressure (p/p,)

Fig. 3. Nitrogen adsorption isotherm of activated carbon fibers at 77 K; (a) physical activation method and (b) chemical activation

method.

Table 1. Characteristics of Porous Structure of PAN-based Activated Carbon Fibers

Sample Sper (m7/g)  lodine adsorption (mg/g) Dpg (A) Vg (cc/g) Dy (A) Vi (cc/g)
H-900 718.99 1068 29.99 0.3225 15.17 0.3023
H-930 969.06 1386.2 36.60 04377 15.33 03970
H-960 1357.03 1561.4 45.16 0.6132 15.17 0.5281
H-990 1440.70 17932 49.17 0.6523 15.48 0.5410
C-900 276.81 652.04 107.90 0.1175 13.67 0.1181
C-930 332.20 764.93 107.20 0.1720 1433 0.1385
C-960 450.27 823.96 90.32 0.2258 14.02 0.1936
C-990 670.90 824.15 78.24 0.2876 1358 0.2802
K05 942.8 1014.69 89.67 0.3506 14.02 03551
K-1.0 1695.0 1074.07 128.00 0.7984 13.83 0.6108
K-15 3179.0 1721.95 189.00 2.148 1473 1.2400
K-2.0 2699.0 1370.44 157.70 0.9006 1527 0.6542
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Fig. 4. Pore size distribution of activated carbon fibers(DA
method); (a) physical activation method and (b)
- chemical activation method.
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Table 2. Amount of Adsorbed Iodine on Activated Carbon Fibers
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Activation method  Activation agent Sample SgET (m?/ 2) Iodine adsorption (mg/g) Todine/Sggr
H-900 718.99 1068.0 1.49
H,0 H-930 969.06 1386.2 143
H-960 1357.03 1561.4 1.15
Physical H-990 1440.70 1793.2 1.24
Activation C-900 276.81 652.04 2.36
co, C-930 332.20 764.93 230
C-960 450.27 823.96 1.83
C-990 670.90 824.15 1.23
K-0.5 942.8 1014.69 1.08
Chemical KOH K-1.0 1695.0 1074.07 0.63
Activation K-1.5 3179.0 1721.95 0.54
K-2.0 2699.0 1370.44 0.51
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