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Abstract: Radioactive isotopes of iodine has been reported as deleterious for living organisms. With the rapid devel-
opment of nuclear industry and the prevalence around the globe, there is an urgent need to control the possibility of
iodine-release. Within the paper, we observed the adsorption experiments of triethylenediamine doped activated carbon
fiber (T-ACF) onto CH;l. T-ACF revealed 11.97% decrease in specific surface area when compared to ACF, but showed
transition of C=C or C-H bond to C-N bond. In terms of the maximum adsorption capacity (¢m..), T-ACF was found to
have 30.55 and 5.56% more ¢,,,, when compared to ACF under dry and wet conditions, respectively. Given that, post-
introduced amine groups after the triethylenediamine (TEDA) treatment composed a preferable environment on the car-
bonaceous surface for CH;I adsorption. Lastly, adsorption experiments suggested that all the samples favored the Lang-
muir model in both dry and wet conditions.
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Table 1. Physical Characteristics of Samples Based on BET
Analysis

AC ACF T-AC  T-ACF
BET surface area (m%g) 980 1420 751 1250
Micropore area (m%/g) 560 1170 418 1057
Mesopore area (m%/g) 205 135 102 61

X 100,000

Figure 1. SEM images of each sample with magnification range
from x1000 to x100000: (a) AC; (b) T-AC; (c¢) ACF; (d) T-ACF.
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Figure 2. XPS survey spectra of each sample.
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Figure 3. CH;l removal rate as a function of time of (a) dry sample;
(b) wet sample.
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Figure 4. CH;l adsorption using the Langmuir isotherm (a) dry sample; (b) wet sample and the Freundlich isotherm (c) dry sample; (d) wet sample.

Table 2. Langmuir and Freundlich Isotherm Parameters for Dry and Wet Samples

Langmuir model Freundlich model

Dry 5
sample ( Ifl "g‘g ) (Limg) )2 R. 1/n Ks R
AC 277.8 0.0060 0.9915 0.25 0.1489 0.0069 0.9767
ACF 400.0 0.0089 0.9992 0.18 0.1847 0.0055 0.9662
T-AC 434.8 0.0097 0.9810 0.17 0.1974 0.0039 0.9799
T-ACF 4545 0.0122 0.9891 0.14 0.1977 0.0014 0.9697
Langmuir model Freundlich model
Wet 5
sample ( Ig ?‘g ) (Limg) R R, 1/n K; R
AC 93.5 0.0023 0.9900 0.46 0.1392 0.0002 0.9751
ACF 99.0 0.0024 0.9996 0.45 0.1371 0.0002 0.9711
T-AC 238.0 0.0053 0.9800 0.27 0.1391 0.0024 0.9791
T-ACF 238.1 0.0053 0.9824 0.27 0.132 0.0019 0.9731
FEto] 2 o] RoR|A] = ASE dHA ATk 7] T th Y¥HA 0 2 Freundlich 219] 1/n #ko] 1ET & 735, E}
Aol ALk Yo Ha 02702 (0 <R, < 1), °|& wgztolglar Ao = Juk B AHA, 1k #ol 1
EUE CHiI2] &2to] a3l o]Foix= oz ot o} 2 YeRd7] wiEel CHilo] S22 d553tew &
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