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Abstract
Cesium is a potential toxic contaminant due to its high solubility, which allows it to easily penetrate the human body and
potentially induce cancer or DNA mutations. In this study, oxygen functional groups were introduced on activated carbons
(ACs) by ozone treatment to enhance the cesium adsorption capacity. As the ozone treatment time increased, the oxygen con-
tent on the ACs surface increased. Subsequently, the electrostatic interaction between ACs and cesium enhanced, resulting
in higher cesium ion adsorption efficiency across all samples. In particular, the sample treated with ozone for 7 minutes at
an internal ozone concentration of 50000 ppm had roughly 12% greater oxygen functional group content and the highest ce-
sium removal effectiveness (97.6%). Meanwhile, samples treated for 5 minutes showed a 0.3% cesium removal rate difference
compared to those treated for 7 minutes, which was caused by the surface chemical similarity of the two samples due to
the reactive characteristics of ozone gas. However, the cesium adsorption performance of ozonated activated carbon seems
to be mainly influenced by the amount of oxygen functional groups introduced to the surface, although the specific surface
area and pore structure of the activated carbon are also important.
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Figure 1. SEM images and EDS analysis of (a) Raw, (b) Os-1, (c) Os-3, (d) Os-5, and (¢) Os-7.

Table 1. Atomic Percentage of Carbon and Oxygen on the Surface of
the Ozone Treated ACs

Elemental content (at%)

Samples C o
Raw 92.7 7.3
0;-1 90.1 9.9
0;-3 89.6 10.4
03-5 87.6 12.5
0;-7 87.2 12.8
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Figure 2. Ols deconvolution of untreated and ozone treated ACs (a)
Raw, (b) Os-1, (¢) 053, (d) Os-5, and (¢) Os-7.

Table 2. Ols Peak Parameters of the Ozone Treated ACs

Oxygen species ratio (at%)

Samples
C-O-C/C-OH -C=0 -C-0
Raw 154 52.6 32.0
05-1 15.9 524 31.7
0;-3 15.7 525 31.8
0;-5 16.2 523 31.5
0;-7 16.1 52.0 319
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Figure 3. (a) Nitrogen adsorption isotherms and (b) pore size
distribution of the untreated and ozone treated ACs.

Table 3. Pore Characteristics of the Untreated and Ozone Treated ACs

Specific Micropore Mesopore Total pore
Samples surface area volume volume volume
(mg) (em’/g) (cm’/g) (cm’/g)
Raw 2,243 0.88 0.12 1.00
05-1 2,235 0.87 0.12 0.99
0;-3 2,230 0.87 0.12 0.99
0;-5 2,084 0.75 0.11 0.86
0;-7 2,081 0.75 0.10 0.85
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Figure 4. Cs removal efficiency of untreated and ozone treated ACs
at 298 K.
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