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Abstract
The effect of introducing oxygen functional groups by oxygen plasma treatment of activated carbon on adsorption properties
of cesium ions was investigated. During the oxygen plasma treatment, the frequency, power, and oxygen gas flow rates were
fixed at 100 kHz, 80 W, and 60 sccm, respectively, while the reaction time was varied. Under the experimental conditions,
the amount of cesium ion adsorption increased as the content of oxygen groups on C-O-C and O=C-O bonds increased when
the reaction time with oxygen gas was 10 minutes. However, when the reaction time increased to 15 minutes, the oxygen
functional group content decreased resulting in the decrease of the adsorbed cesium ion amount. On the other hand, unlike
the oxygen content of the surface-treated activated carbon, the specific surface area and pore properties were hardly affected
by the oxygen plasma reaction time. As a result, the oxygen plasma-treated activated carbon improved the cesium ion removal
rate by up to 97.3% compared to that of the untreated activated carbon. This is considered to be due to the content of oxygen
groups on C-O-C and O=C-O bonds introduced on the surface of the activated carbon through oxygen plasma treatment.
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Figure 1. SEM images and EDS analysis of oxygen plasma—treated and untreated samples (a) ACR,W, (b) ACop.s, (¢) ACop-10, (d)ACop.15-.
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Figure 2. (a) XPS wide scan spectra and (b) atomic ratio of carbon and oxygen on the surface of the untreated and oxygen plasma-treated ACs.
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Figure 3. XPS Cls spectra of (a) ACg, (b) ACops, (¢) ACop-10, and (d) ACop.1s.
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Table 1. Peak Parameters for Cls Component of the Untreated and
Oxygen Plasma-treated ACs

Peak position Concentration (%)

Component (V) ACraw  ACops  ACop.10  ACop-15
C-C (sp?) 284.6 61.9 52.4 354 334
C-C (sz) 285.3 8.5 14.3 27.9 32.6
C-0 286.0 9.6 10.1 103 8.2
C-0-C 286.9 4.8 9.8 15.6 14.6
C=0 288.0 6.6 4.7 2 2.1
0=C-0 289.1 1.7 5.1 8.1 7.7
n-r* 290.4 6.9 3.5 0.8 1.5
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Figure 4. (a) Nitrogen isotherms and (b) pore-size distribution of the untreated and oxygen plasma-treated ACs.
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Table 2. Specific Surface Area and Pore Volume of Ac according to
Oxygen Plasma Treatment

Sample USg (m¥/g) Vi (em’/g)  IV(cm¥/g) DA (nm)
ACraw 2,283 0.6 1.0 1.7
ACop-s 2,223 0.6 1.0 1.7
ACop-10 2,247 0.6 1.0 1.8
ACop.15 2,265 0.6 1.0 1.8

1)SB: Specific surface area, 2)Vm: Micro pore volume, IVt Total pore volume,

4)DA: Pore Diameter
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Figure 5. Removal for cesium ion of AC according to oxygen plasma
treatment.

Figure 6. Electrostatic attraction mechanism between cesium ion atom
and oxygen atom (a) Epoxy group (b) carboxyl group.
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