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Abstract

Activated carbon fibers (ACFs) for CO, adsorption were prepared from polyacrylonitrile (PAN) fiber through the

systematic processes such as oxidation, activation and amination with the focus on the formation of nitration func-

tional groups. Textural analysis of test samples revealed the decrease of specific surface area and pore volume by

chemical activation including amination. The ratio of micropores to the total volume was 0.85 to 0.91, which was

high enough with the pore size of 1.57 to 1.77 nm. Nitrogen compounds such as imine, pyridine and pyrrole present-

ing favorable interforces to CO, molecules were formed throughout the whole preparation steps. The aminated ACF

adsorbent showed the enhanced adsorption capacity, 0.40 mmol/g for low-level CO, flow (3000 ppm) at room tem-

perature. Selectivity of CO, against dry air (O, & N,) also increased from 1.00 to 4.66 by amination.
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Fig. 1. Preparation processes of test activated carbon
fibers.
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Table 1. Preparation summary of test samples.

Sample Description of sample preparation
ACF-C Commercial ACF procured from KACF Ltd.
ACF-700  Activated at 700°C with KOH pretreatment
ACF-800  Activated at 800°C with KOH pretreatment
ACF-A Aminated ACF-700 with ammonia flow at 600°C
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Fig. 2. Schematic set-up for low level CO, adsorption test.
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Fig. 3. Nitrogen 1s spectra of activated carbon fibers: (a) ACF-C, (b) ACF-700, (c) ACF-800, (d) ACF-A.
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Table 2. Composition of prepared activated carbon fibers
from nitrogen 1s spectra.

% Peak 1 % Peak 2 % Peak 3 % Peak 4

Peak type

Imine Pyridine  Pyrrole  Quaternary N
ACF-C 14.61 30.21 17.41 37.77
ACF-700 ND 5424 29.76 16.00
ACF-800 ND 52.62 31.05 16.34
ACF-A 46.99 5301 ND ND

ND: not detected.
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Fig. 4. Nitrogen adsorption isotherms of activated car-
bon fibers.

Table 3. Textural characteristics of test activated carbon fibers.

Sample Sper (m?/ 2) Vi (cm”/, 2) dp (nm) Viticro (CmB/ 2) Viteso (sz/ 2) Riicro
ACF-C 2127 0.896 1.684 0.794 0.102 0.886
ACF-700 836 0.347 1.662 0.317 0.030 0914
ACF-800 1226 0.483 1.573 0.459 0.024 0.950
ACF-A 1293 0.573 1.773 0.486 0.087 0.848
Sger = Specific surface area, V;=Total pore volume, d,=average pore diameter, Vy;,, =micropore volume, V., = mesopore volume, R, =ratio of

micropore volume to total volume
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Table 4. Selective adsorption of CO, of prepared ACF

samples.

Sample ACF-C ACF-700 ACF-800 ACF-A
Adsorptionamount ) o050 0036 0400
(mmol/g)

Selectivity 0.09 1.00 056 466

2007). 19 69 FRAAA & 5 ARl &
3} A& (ACF-700, ACF-800)2] mhahA]7H(1,)2 oF 3
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11, o]AkslekA o) 93t dzEly BAH =
FRtozH ojiistete BASS HEHoR fud
4 Q= xHo] ZAE Q7] wEolt}(Adeldun et al.,
2014b; Maroto-Valer et al., 2005).
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