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Abstract
CO; is known as one of the causes of global warming, and various studies are being conducted to capture it. In this study,
a tetrafluoromethane (CF,) plasma reaction was performed to improve the CO, adsorption of activated carbons (ACs) through
changes in surface characteristics, and the adsorption characteristics according to the reaction time were considered. After the
reaction, the micropore volume increased up to 1.03 cm/g. In addition, as the reaction time increased, the fluorine content
on the surface increased to 0.88%. It was possible to simultaneously control the pore properties and surface functional groups
of the ACs through this experiment. Also, the CO, uptake of surface-treated ACs improved up to 7.44% compared to un-
treated ACs, showing the best performance at 3.90 mmol/g when the reaction time was 60 s. This is due to the synergy
effect of the fluorine functional groups introduced on the surface of the ACs and the increased micropore volume caused
by the etching effect. It was found that the micropore volume had a greater effect on CO, adsorption in the region where
the CO, uptake was less than 3.67 mmol/g, while the added fluorine content had a greater effect in the region above that.
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Table 1. Atomic Percentage of Carbon, Oxygen, and Fluorine on the
Surface of the Fluorinated ACs

Elemental content (at %)

Samples
C (0) F
Raw 92.72 7.28 -
F30 87.83 11.65 0.50
F60 89.94 9.53 0.55
F90 90.41 8.86 0.74
F120 91.86 7.26 0.88
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Figure 1. Cls XPS spectra of (a) F30, (b) F60, (c) F90, and (d) F120.

Table 2. Cls Peak Parameters of the Fluorinated ACs

Concentration (%)

Component

F30 F60 F90 F120

C=C 62.5 63.6 63.1 62.8

C-C 16.9 15.8 16.3 15.9
C-O0 9.6 9.6 9.6 9.7
C=0 1.9 1.9 1.8 1.6
Semi-ionic C-F 7.0 7.1 7.1 7.0
Covalent C-F 2.0 1.9 2.1 22
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Figure 2. (a) Nitrogen adsorption isotherms at 77 K, (b) pore size
distribution of the untreated and fluorinated ACs.

Table 3. Pore Characteristics of the Untreated and Fluorinated ACs

Specific surface Micropore Total pore

Samples area volume volume

(m?/g) (em'/g) (em/g)
Raw 2,289 0.76 0.98
F30 2,384 1.03 1.15
F60 2,203 0.97 1.09
F90 2,068 0.89 1.00
F120 2,023 0.88 0.99
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Figure 3. CO, adsorption of untreated and fluorinated ACs at 298 K.

Table 4. CO, Adsorption Capacities of Untreated and Fluorinated ACs
at 298 K

Raw F30 F60 F90 F120
CO, uptake (mmol/g) 3.63 3.88 3.90 3.67 3.66
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