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In this work, the amine-treated activated carbon nanotubes (A-MWNTs) were used to investigate the CO, adsorption
behaviors. A-MWNTs were prepared by impregnation with amine in methanol after chemical activation methods using a KOH.
The characteristics of amine-treated A-MWNTs were studied by X-ray photoelectron spectroscopy (XPS), N, adsorption,
desorption isotherms at 77 K. The specific surface area and pore volume of the A-MWNTs were analyzed by BET equation,
BJH method, and t-plot method. CO, capture capacity as a function of temperature was measured by temperature programmed
desorption (TPD). From the results, the amine treatment increased the basicity and nitrogen content of the A-MWNTs. The
CO; adsorption capacity of the amine-nontreated A-MWNTs showed the highest value at room temperature and then greatly
decreased with increasing the temperature. However, the amine-treated A-MWNTs presented a softer slope with temperature
compared to the amine-nontreated ones. It was due to the strong interactions between CO, and amino groups presented on
the carbon surfaces studied.
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Table 1. Physical and Chemical Properties of the Amines
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AFgaTe] obl Aelet F, olel wke 245}

oSt F3 59¢ At sk
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N R K
2.4

2.1, A2 2 W=

= ATelX= Nano SolutionAtel|A] A28t €hAU =35 B (purity 95
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Amine Molecular formula Molecular weight N content (Yowt) Density (g * cm”) pH
Diethylen-triamine (DETA) CsHisN; 103 41 0.95 14.8
Pentaethylene-hexamine (PEHA) CioH2sNg 232 36 1.00 13.6
Polyethylen-imine (PEI) H(NHCH,CH:),NH> 423 35 1.07 13.8
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Figure 1. Thermal stability of the samples studied.
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Figure 2. N, adsorption isotherms at 77 K of the samples studied.
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Table 2. Surface Properties of the Samples Studied
Atomic conc. (%) N b ¢ d
Samples Seer Viotal Viicro Vineso
C N (0)
MWNTs 97.5 - 2.5 159 0.365 0.0022 0.363
A-MWNTs 97.9 - 2.1 293 1.095 0.0007 1.094
DETA-A-MWNTs 90.8 1.7 53 96 0.430 0.0021 0.428
PEHA-A-MWNTs 89.4 2.0 5.8 84 0.544 0.0021 0.542
PEI-A-MWNTs 87.5 2.5 6.8 63 0.381 0.0016 0.380

Seer®: specific surface area (m’g’) Viu™: total pore volume (cm’g")
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Vhicro : micropore volume (cm’g’)
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Vimeso : mesopore volume (cm’g)
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Figure 3. Pore size distribution of the samples studied.
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