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Abstract

In this study, the Cu catalyst decorated with activated carbon fibers were prepared for improving SO, adsorption properties.
Flame retardant and heat treatments of Lyocell fibers were carried out to obtain carbon fibers with high yield. The prepared
carbon fibers were activated by KOH solution for the high specific surface area and controlled pore size to improve SO
adsorption properties. Copper nitrate was also used to introduce the Cu catalyst on the activated carbon fibers (ACFs), which
can induce various reactions in the process; i) copper nitrate promotes the decomposition reaction of oxygen group on the
carbon fiber and ii) oxygen radical is generated by the decomposition of copper oxide and nitrates to promote the activation
reaction of carbon fibers. As a result, the micro and meso pores were formed and Cu catalysts evenly distributed on ACFs.
By Cu-impregnation process, both the specific surface area and micropore volume of carbon fibers increased over 10% com-
pared to those of ACFs only. Also, this resulted in an increase in SO, adsorption capacity over 149% than that of using
the raw ACF. The improvement in SO, adsorption properties may be originated from the synergy effect of two properties;
(i) the physical adsorption from micro, meso and specific surface area due to the transition metal catalyst effect appeared
during Cu-impregnation process and ii) the chemical adsorption of SO, gas promoted by the Cu catalyst on ACFs.
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Figure 1. Schematic procedures showing Cu-impregnated activated
carbon fiber treatment of lyocell.
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Table 1. Notations of Prepared Cu-impregnated LACF

Sample name Conc. of Cu(NOs)y(mol/L) LACF (Cu-wt%)

LACF 0 0
1Cu LACF 0.01 1.59
3Cu LACF 0.03 3.31
5Cu LACF 0.05 5.06
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Table 2. Surface Properties of Samples

Sample Seer (m’/g)? TPV (ecm’/g)”  DR-Viiro (cm”/g)? BIH-Vineso (cm’/g)® Picro (%)° Average Pore Dia. (nm)
LACF 1808 0.962 0.650 0.320 67.6 2.12

1Cu LACF 1993 1.295 0.682 0.630 52.7 2.60

3Cu LACF 2047 1.139 0.732 0.382 64.3 2.23

5Cu LACF 1893 0.972 0.680 0.256 69.9 2.05

2 BET-specific surface area,

>
> Gas
mixer
[ ]
X
) sample
S0,

gas

vent

[ ]

Model 7600

SO, Gas detector

Figure 2. Schematic diagram of experimental apparatus.
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Figure 4. Nitrogen isotherms of the Cu-impregnated activated carbon
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Figure 5. Pore-size distributions of Cu-impregnated activated carbon
fibers as calculated by DFT.
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Table 3. Comparison of Adsorption Capacity of Samples

Breakthough Time Saturation Time Adsorption capacity

Sample (min)” (min)” (mg/e)
LACF 3.03 16.78 180.24
1Cu LACF 5.27 21.30 195.60
3Cu LACF 17.92 35.88 450.28
5Cu LACF 13.65 36.22 386.37
D cico = 0.05, ¥ C/ICo =1.0
1.0
0.8 |-
0.6 |-
&
O o4}
0.2 |-
—a— LACF —e— 1CuLACF
—&— 3CuLACF —e— 5CuLACF

0.0 1 ! 1

0 10 20 30 40
Time(min)

Figure 7. Effect of Cu-impregnated concentrations on the SO, gas
breakthrough curve of LACF.
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