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Adsorption of Low-level CO, using Activated Carbon Pellet
with Glycine Metal Salt Impregnation
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Abstract

The present study has evaluated the CO, adsorption amount of activated carbon pellets (AC). Coconut shell
based test AC were modified with surface impregnation of glycine, glycine metal salts and monoethanolamine for
low level CO, (3000 ppm) adsorption. Physical and chemical properties of prepared adsorbents were analyzed and
the adsorbed amount of CO, was investigated by using pure and 3,000 ppm CO, levels. The impregnation of nitro-
gen functionalities was verified by XPS analysis. The adsorption capacity for pure CO, gas was found to reach upto
3.08 mmol/g by AC-LiG (Activated carbon-Lithium glycinate), which has the largest specific surface area (1026.9
m?/g). As for low level CO, flow the primary amine impregnated adsorbent showed 0.26 mmol/g of adsorption
amount, indicating the highest selectivity. An adsorbent with potassium-glycine salts (AC-KG, Activated carbon-
Potassium glycinate) instead of amine presented with 0.12 mmol/g of adsorption capacity, which was higher than
that of raw activated carbon granules (0.016 mmol/g).
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Fig. 1. Preparation procedures of CO, adsorbents.
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Table 1. Test conditions of adsorbent preparation and CO, adsorption.

Application
Parameter
Alkali salt Molecular Formula H [Conc. 1.0 M]
MEA NH,CH,CH,0OH 11.5
Glycine C,HsNO, 5.6
Impregnation solution NaG NH,CH,COONa 11.7
LiG NH,CH,COOLi 11.4
KG NH,CH,COOK 11.2
Support Activated carbon (WSC-470, coconut)

Concentration of absorbent

1.0M

Manufacture method

Impregnation (30 min, 40°C),

Rotary vacuum evaporator (100 rpm, 4 mbar)

Adsorption condition

Pure CO,(99.99 %, PIP,=1) &
3,000 ppm CO, (mixing gas:Air)
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Fig. 2. Schematic diagram of experimental set-up.
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Table 2. Textural characteristics of test adsorbents.

Surface & Pore property

Samples -
Sper" (m*/g) Dp (nm) Vipore” (cm/g) Viteso® (cm™/g) Vitiero” (cm/g) EM/T* (%)
RAC 1238.9 1.69 0.524 0.062 0.462 88.1
AC-MM 711.8 1.75 0.312 0.045 0.267 85.7
AC-Gly 1165.8 1.75 0.511 0.067 0.444 86.9
AC-KG 652.6 1.68 0.269 0.023 0.246 91.5
AC-NaG 792.2 1.74 0.345 0.045 0.300 87.0
AC-LiG 1026.9 1.74 0.447 0.059 0.388 86.8
Sger: specific surface area
Vo™ total pore volume
Vieso - Mesopore volume
Viero: micropore volume
FM/T®: fraction of micropore volume
= ubg mA2e] B]Eo] =713 Aoz AlEFoh Table 3. XPS summary of the adsorbents.
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Fig. 3. Deconvoluted N1s-XPS spectra of adsorbents ((a) AC-MM, (b) AC-KG, (c) AC-NaG, (d) AC-LiG).
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