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ABSTRACT

In this study, two kinds of activated carbon fibers were prepared from PAN-based stabilized fibers by physical activation with steam.
The variations in specific surface area, amount of iodine adsorption and pore size distribution of the activated carbon fibers after the
activation process were discussed. The activated carbon fibers were prepared by two different methods, namely a 1- and 2-step method.
For the 2-step method, carbonization of fibers in N, atmosphere was cargried out to make carbon fibers and then activated by steam.
In normal two step steam activation, BET surface area of about 1019 m2/g was obtained in the study. In the 1-step steam activation
process, the carbonization and activation were simultaneously carried out. In the one step steam activation, BET surface area of 1635
m°/g was obtained after heat-treatment at 990°C. However, nitrogen adsorption isotherms for oxidized PAN based activated carbon
fibers that were prepared by both methods were type I in the Brunauer-Deming-Deming-Teller (BDDT) classification even though they
have different BET surface areas, amounts of iodine adsorption and pore size distributions.
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Fig. 1. Schematic diagram of apparatus.
I. Flow meter, 2. H.O, 3. Peristatic pump, 4. Gas
mixing and prehealing mantle, 5. Activation furnace. 6.
Sample pot, 7. Absorber.
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(B) Heat-treated PAN fibers at 900 °C (1hr)
Fig. 2. SEM micrograph of PAN-based fibers.
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Table 1. Yield, Specific Surface Area, External and Internal
Surface Area of ACFs after Activation in Steam

Sample Activatioon H,O | Yield SBzET SEzXT S%\YT
Temp. ("C) | (mbhr) [ (%) | (m'/g) | (m7/g) | (m“/g)

H-1 900 0.7 63 | 3713 | 1256 | 2457
H-2 900 1.2 59 | 496.8 | 2074 | 289.4
H-3 900 1.6 49 | 751.0 | 240.1 | 5109
H4 900 2.0 29 | 931.1 | 372.2 | 558.9
H-5 900 24 23 [1019.0| 537.6 | 4814

*Sgert Specific surface area, Sgyp: External surface area,
St Internal surface area

H3F Table 19 de Boer®] t-plotol] 2|3+ ER|FAZL
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Fig. 3. Effect of BET surface area on adsorption of iodine by
2 step.
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Table 2. Characteristics of Porous Structure of PAN-based
Activated Carbon Fibers

SpeT Iodine D D v v
Sample| 2, |adsorption| 9" PR DR BIH
m/ A A cc/ cc/
(m/g) (mg/e) (A) | (A) | (cclg) | (cofp)
H-3 751 1234 142 | 30.20 | 03189 | 0.01661
H-5 | 1019 1551 174 | 45.58 | 04751 | 0.05687
FR-15| 1500 1550 14.8 | 31.66 | 0.4494 | 0.02274
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Fig. 4. Pore size distribution curves of ACFs by 2step (D-A
method).
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Fig. 5. Pore size distribution carves of ACFs by 2step (H-K

method).
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Fig. 6. Variations of accumulate pore volume of ACFs by
2step (B-J-H method).
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Fig. 8. Nitrogen adsorption isotherms of ACFs at 77 K by
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Table 3. External and Internal Surface Areas of ACFs after Activation by Steam

Sample Activation Temp. (°C) | H,O (ml/hr) Yield (%) Sger (m°/g) Sext (m’/g) Sint (m?g)
0S - 1 900 22 28.8 718.99 251.1 467.89
oS -2 900 2.1 29.1 749.87 230.8 519.07
oS - 3 900 22 258 884.12 3459 538.22
oS - 4 930 22 183 923.38 858.5 64.88
oS -5 930 20 23.1 969.06 4922 476.86
oS - 6 930 2.1 212 989.47 5415 447.97
0S -7 960 22 184 1285.37 916.9 36847
oS - 8 960 22 14.7 1338.23 1096.0 24223
oS -9 960 2.0 16.6 1357.03 1053.0 304.03
0S - 10 990 22 13.9 1440.70 1285.0 155.70
oS - 11 990 2.1 9.2 1516.98 1438.0 78.98
oS - 12 990 22 10 1635.06 1635.0 0.06
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Table 4. Characteristics of Porous Structure of PAN-based

Activated Carbon Fibers
Sample Dubinin-Radushkevich AD:tZII(IES;/ E;;V;Ztgé
DA) V(celg) D(A) V(ce/g)
oS -1 29.99 0.3225 12.40 0.3023
oS -2 29.19 0.3390 15.52 0.3188
0S -3 32.06 0.3979 15.27 0.3692
oS -4 49.90 04173 15.17 0.3462
0S -5 36.60 0.4377 13.40 0.3970
0S -6 37.07 0.4434 13.20 0.4006
oS -7 43.17 0.5793 14.20 0.5024
oS -8 47.07 0.6062 15.42 0.5420
oS -9 45.16 0.6132 14.80 0.5281
oS - 10 49.17 0.6523 14.20 0.5410
oS - 11 50.64 0.6844 15.48 0.5642
oS - 12 53.87 0.7411 15.73 0.5984
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