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Abstract—Isotropic pitch based carbon fibers have been activated at different levels of burn-off by steam
diluted in nitrogen. There is a slight uptake of CO; at 273 K indicating that some microporosity is already
present in the unactivated fiber. These micropores are, however, unaccessible to N; at 77 K. The specific
surface area and the micropore volume of carbon fiber were increased significantly upon activation, however
after 60% burn-off, the micropore volume measured by D-R equation levels off where as the one determined
by the as-method steadily increase with the extent of activation. The adsorption of iodine and the decoloriza-
tion of methylene blue of activated carbon fiber from aqueous solution were excellent, especially adsorption
rate was greatly fast. The adsorption capacity was enhanced with the burn-off increasing, but it was also
dependent on micropore size distribution.
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Fig. 1. Burn-off of pitch-based carbon fiber with respect
to activation time.
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Fig. 2. Adsorption isotherm of activated carbon fibers.
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Table 1. Adsorption characteristics of ACFs
burn-off Sger Sco, Vs Voo

ACF ") Yy (i) (emVe) (em¥e)
J0 0.0 0.2* 400 -— 0.16
J-22 22.0 335 590 0.19 0.24
J-38 38.0 500 650 0.28 0.26
J-61 61.0 200 1010 0.50 0.39

)71 710 1360 1000 0.73 0.39
J-78 78.0 1580 830 0.85 0.33

J-1 394 690 830 0.26 0.33
J-2 10.3 hiad 450 - 0.18
J-3 55.5 1430 900 0.59 0.36
J4 40.7 910 850 0.35 0.34

J5 394 1230 880 0.50 0.35

J6 80.0 1630 850 0.68 0.34

J-7 404 1090 750 043 0.30

J-8 70.3 1450 830 0.57 0.33

*geometrical value, ***could not be measured, ---was not
measured
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Fig. 3. Micropore volume and specific surface area of pitch-
based activated carbon fiber with respect to burn-
off.
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Fig. 5. Specific surface area of pitch-based activated car-
bon fiber with respect to burn-off at different acti-
vation temperature and time.
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Table 2. Adsorption of iodine and methylene blue from
aqueons solution

ACF Sger(m%/g) lodine(mg/g) Methylene blue(m!/g)

J-0 0.2 0 0
J1 690 980 110
J-2 - 300 0
J-3 1430 1440 325
J-4 910 1020 140
J-5 1230 1250 200
J-6 1630 1700 365
J-7 1090 1130 200
J-8 1450 1520 335
A-7 920 830 40
A-10 1230 950 55
A-15 1490 1550 330
A-20 1850 1900 500
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Fig. 7. Iodine adsorption capacity of pitch-based activated
carbon fiber.
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Fig. 8. lodine adsorption capacity of pitch-based activated
carbon fiber(AD'ALL fiber, Osaka Gas Co.).

oAt mebA, Z AF FHAF 2 uAEER o)
Foi7 AR A= & A WA F3E3 9
o] Fo] itz oJte] olFeoixm R I m|4
ol =277 A = A A5 v|AEER o]
Fo1A FARER A el 4 o] E3 0] %2 Dubinin[21]¢]
AlkgE ul Mgl A 28 (micropore volume filling) o] &
o #J3te] w9 2143 PP Ao AkHc)
AR Hd 2o FH8kS Fig 604 4
Ed v} A2 v EAA] vl slgzlnt 45z
aet |Ed 5 9le& Al shld. & 239 ],

o] AAEF 353

P

Fig. 9. TEM photos of activated carbon fiber. (A) before
iodine adsorption, (B) after iodine adsorption.

J-4, I-5, J-7 A &% burn-off%r} o} Amk A3z
o] kit

Fig.8& ¥ Osaka GasAt @AJst24l-4-(AD'ALL) 2}
Kuraray 3}sts]Al shAjeb4 ¢ (Kuractive) 9] 9.
TGS 4% AogA Fig 79 £ AA «Z3)
frARE 238 Holx gich

Fig. 9= 8258 F31)717] AA)F} £(B)9) &
Aebidfrel 20 TEM &g 7oz w@o oo
82E FAEe] FaAHYSAE EFsln (B)EHL
(A) 8} ol olF Wishrt gl AT Rl o]z
AsHe 2 SRR L 9= 09 uh7d: 2.16 R) 7} uj 5
ztoba] Wi ul A F(3F 10-20 A) o] Z33] YEs}e
F25YE Aoz DA Frh

olxe] AE HEY o, FAHs2AL A 2HY

1=18

PlAlE F2hH T A3 afshe SR
4

HEeld §AAe) FHE TE YA e
T chEg Robell 4 gxol A S48 5 3= 75

HWAHAK KONGHAK Vol. 30, No. 3, June, 1992



354

500

A-20
QO acF(cNU)
' ’
s0o} @ ACF(AD'ALL) K
A ACF (Kuractive) ‘
S 0I-6 Al

J-87
3= P15
-3

300+

Methylene blue decolorization ( ml/g )

/
200} -1
0 Oy-s
’
v
a-1 Pua-a
’
1004 o,
/
II
[ ]
A=7 L ] A-10
0 L A ]
o 500 1000 1500 2000

Specific surface area ( m2/g }

Fig. 10. Methylene blue decolorization of activated carbon
fibers with respect to specific surface area.
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Fig. 13. Methylene blue decolorization.
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