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Abstract

Test activated carbon fiber (ACF) was prepared from Polyacrylonirile (PAN) through oxidation and chemical

activation. Immersion of ACF precursors in the aqueous KOH solution enhanced the surface structure, as examined

by BET pore analysis. Specific surface area increased greatly from less than 70 m*/g to 1226 m*/g with 4 M KOH,

and total pore volume also rose up to 0.483 cm®/g. In particular, it was found that micropores favorable for CO,

molecule capture occupied more than 95%. Maximum CO, adsorption capacity was 3.59 mmol/g at 298 K. Low

depth of pores in the present ACF may facilitate the molecules’ desorption for its regeneration.
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Fa7ISH ST A A 31 A 6 =

t}(Shakerian et al., 2015; Leung et al., 2014; Caglayan
and Aksoylu, 2013).

AR S FAA FRE ALl
E, 74 o, &A% @97 ok 2 5
oAM= Algo] 2 werslo] glof W F83 FHA
X gdeko] -85 YA BREHRY 714
4w 9 o, FUW ABA), S wEAHT
78] Sl AHS e & A5 Eg AT
Agero] H)s) olAksters Aol HFSheh(Xiaojun
et al., 2014; Ramesh et al., 2013; Meng and Park, 2012;
Castello et al., 2001).
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£ v & et ol4tgteta BRbo] et S2 Aol
b Bgstgon, 1 584 F2sheet(Lee and
Park, 2013; Park and Kim, 2001).
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Table 1. Preparatory definition of test samples.

Sample Description of sample preparation
OXIL-PAN Oxidized PAN in the oven with circulating air
atmosphere
«KACFBW ACF activated at 800°C wnlth prior KOH
treatment, but before washing
xKACF Completed ACF with wahsing

*x: KOH concentration
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Fig. 1. Schematic diagram of CO, adsorption test.
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AHez FEE 5 v WA, PANS A7 &
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Fig. 2. Structural conversion of ACFs during activation. (a) OXI-PAN, (b) impregnated OXI-PAN, (c) dehydrogenation

during activation, (d) completed ACF.
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Table 2. Elemental analysis of ACFs.

Carbon Nitrogen Hydrogen Oxygen Total

(%) (%) (%) (%) (%)

OXI-PAN  61.66 21.39 4.26 12.69 100
ACF 75.98 12.99 0.71 1032 100
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Fig. 3. Thermal characteristics of PAN, OXI-PAN and ACF.
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Fig. 4. SEM images of ACFs: (a) OXI-PAN, (b) ACF.
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Table 3. Textural characteristics of the activated carbon

fibers.
Sger Vzr dp Vicro Vieso
Sample ey (emly  (m)  (emly) (cmg)
1KACF 710 0.280 1.577 0.266 0.014
2KACF 902 0.355 1.575 0.337 0.018
4KACF 1226 0.483 1.573 0.459 0.024
5KACF 1005 0.393 1.562 0.374 0.019

Sper = Specific surface area, V= Total pore volume, d,=average pore
diameter, V., = micropore volume, V., = mesopore volume

& Ao 2 BAFHH(Diez et al., 2015; Nan et al., 2015;
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S Qa2 & 5= St} g AA YT AREY Al
3272 KOH 8N4 9] 5&7t Z71ghol| wet 254
dashs Ao =2 Ugylth & 30 993t H}Q} Zol A
AA 23 SRR AT AH

d
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Fig. 5. N, isotherm curves of the activated carbon fiber.
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Fig. 6. Size distribution of micro pores with KOH concen-

tration.
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Table 4. Washing effect on surface structure.

S a V b d c V d V e
1 BET T b Micro Meso
Sample (m’/g) (cm¥/g) (nm)  (cm¥g) (cmY/g)
4KACFBW 387 0.160 1.650 0.145 0.015
4KACF 1226 0.483 1.573 0.459 0.024

Sper = Specific surface area, V. =Total pore volume, d,=average pore
diameter, V., = micropore volume, V., = mesopore volume
*4K ACFBW: before washing, 4KACF: after washing
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Fig. 7. Comparative pore size distributions of 4KACF
with/without washing.
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Fig. 8. XRD pattern of activated carbon fiber before wash-

ing: (a) 4KACFBW, (b) 4KACF.

(Hsiao et al., 2011; Pinero et al., 2005; Rodenas et al.,
2003).
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AFA 2T BATLHRY olitateta &
FAdgol wet &
A&o HY 35S & 59| 2okttt o]Ats}
S Z3F2 1KACF, 2KACF, 4KACF, 5KACF <2 2
Z+ 3.20 mmol/g, 3.39 mmol/g, 3.59 mmol/g, 3.50 mmol/
02 2459ic}. ujetA KOHS| o] njebA] vl
WA} AE 2o Ws} oy, o] e F2
Ao 712 olAtslekao] 2ol Z7ehE AS 2
4 Slth(Heidari et al., 2014; Caglayan and Aksoylu,
2013; Lee and Park, 2013).
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A ZAASAT, EAAT AT B Fass
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al., 2015; Park and Kim, 2001). Y5 Q1 14| &ZHA|
AN 7IHEAE B4z AT o 7|4 &A= &t
o220 Flof o3 EHFE0] o] Foj KTt FEHA|
9] & Z}5 (adsorption potential)-S wA|Fo] T4
2430l F7tskaL, Z'/E4-9-E (potential well) EZF &
A3] gol BAE 4 Jleng J|ARAY F2A &
A7) ARt | A7 obA| 1L, F&He o] Zaf Xt o
A SR B vlAlFo] RS HEO|
ESTE oAt EAbo]| et SAtge] FYE 5
Q1 th(Lee and Park, 2013; Sevilla and Fuertes, 2012).
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Fig. 9. CO, adsorption amount of ACFs.

Table 5. CO, adsorption amount of ACFs.
1KACF 2KACF 4KACF 5KACF

Sample

CO, adsorption

3.20 3.39 3.59
amount (mmol/g)

3.49

Table 6. 10% CO, adsorption amount of ACFs.
IKACF 2KACF 4KACF 5KACF

Sample

CO, adsorption

1.05 1.13 1.50 1.27
amount (mmol/g)

g 100] Yetfigleon &g & 60 Yehfdth
o|AtatetA F2FL u| A5} 4KACF>5KACF >
2KACF> IKACF &2 2 AREE Qi) ol A 574
3 & olAkE R A B SR FARE B
olH, &L 4KACF7} 1.50 mmol/g.2 714 =4
UeEbtTh 10% 529 ojitalteta 359 A &
g oliteteta o] oot npvkA 2 FAS FEA
o] vl AlFo] Fule} v sl= Aoz YEbd
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Fig. 10. Breakthrough curves of 10% CO, adsorption.
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