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Increase of Specific Surface Area of Carbon F iber
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Abstract—Isotropic pitch-based carbon fiber was activated with the mixture of nitrogen and super heated water
vapor to increase the specifc surface area and some activated carbon fiber shows a specific surface area of 2020 cm?/g.
The increase of specific surface area seems to be caused by the enlargement of micropores of fiber surface to meso-
pores, and it is believed that parts of inner pores have been exposed to outside. The weight loss of carbon fiber was pro-
portional to activation time and temperature. The specific surface area of carbon fiber was linearly proportional to the
weight loss at constant activation temperature.
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Fig. 1. Schematic diagram of apparatus.
1. Flow meter 2. Peristaltic pump

3. Steam generator

4. Gas mixing and preheating mantle

5. Quartz tube 6. Activation furnace
7. Thermocouple 8. Sample pot

9. Temperature controller and recorder

10. Absorber
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Fig. 2. Weight loss of CF with respect to activa-
tion time at 900°C.
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Fig. 3. Surface of carbon fiber activated by steam
at 900°C, 30 min.

Fig. 4. Surface of carbon fiber activated by mix-
ture of steam and nitrogen (H,0/N,=0.45)
at 900°C, 30 min,
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Table 1. Chemical compositions of pitch-
based carbon fiber and its activated

carbon fiber
C H 0 N
Carbon fiber 90.89 1.32 7.31 048
Activated carbon fiber 92.70 0.92 6.27 0.11
F ke,
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Fig. 5. Weight loss of CF with respect to tempera-
ture.
Volume ratio of gas mixture (H;O/Ny); 0.45

Sofl & ke HE s o & ok, ol A
*}”‘C Djuricic Lj % Capon 5(12]¢] PAN Al sl
o A Asfeks Al s 2
&, aglezfe wgarle] Fekga 40t wb
A7kl Hisled AT -8 #H3sled Arrhenius 4!
ol &7 traislel i FAS Sro] WAl E =45t
W Fig. 67 22 225 A s, 289 73712
e Al S A4 ARt °F 140, 2 Joule/
mole-& 33t o 43 Dijuricic Ljel Al4kxIgl
127, 3 Joule/mole # ¥ o]z} g¢iv}, Fig. 524%E]
Z(T) wsfel] W Febtas W=100005Te) 344

S AR U+ slch, Fig, 70 45718/ §
] %

=2



RE=-E R EA 781

10

/

dW/dt
b

rvrrvyres

0.2F
8.0 8.5 9.0 9.5
1/Tx10-4

Fig. 6. Arrhenius plot of CF activation.
Volume ratio of gas mixture (HyO/Ny); 0.45

100

o /.

g

@ n

8

= 20

R4

3]

3

10 E @ : 30 min
o ¢ : 10 min
| 1 | T 1 1 1

0.1 0.2 0.5 1 2 5

H,0/N, (gas volume ratio)

Fig. 7. Weight loss of CF with respect to gas
volume ratio at 900°C for 30 min and 10
min,

¥
q
A
o
it
o

>
Lz
.
=
m)~

o

EIECEERE S
&% 4 gla, Axe
+

3% MMC”E%

TN
A
N
== 0o
o
P
ax
Ho
o
off 4

o
R
h
X
o>
—&
o
lo

3-2. H|EHH
Bobka ¢+ Lowell[3]& 4% 2.9 A4 BhtAdfel v
AL 260m?/g, VyBA ElAAFe w|Eeid2
340m?/geolzbs ¥ 13ely, Economy ) Lin[9]&
ﬁui:;_;q;q] a}/—xLﬂ__a_ /Hg]. Fod u]_;{cgﬂo] 600
-1200m?/g ol BAELAARE, Yum[10]$ AE22
27 BtaAfaRE vFoiAe] 1248 m?/gel F4E
Ao g E3{13]+ 3AA ebadFES-
Bl 1200m?/g 9 v ZH=E 2Hs Fabado] ofF ¢
3 GArkaARE Adsldohe Rask

ON

o =
£ARE,

20004 <100
O/

® —
)

<180
£ 1500t -
§ ~60 &
“g 1000~ / 5
@ S
% “440 =
E Q

500}
@ / {20
0 L 1 1 1 0
0 10 20 30 40 50
Time (min)

Fig. 8. Specific surface area and weight loss of
carbon fiber with respect to activation
time at 900°C, H,0/N,=0.66.
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area and weight loss of carbon fiber.
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