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Abstract : This study attempts to capture the low level carbon dioxide from indoor spaces using
a granular activated carbon (WSC-470) which was modified with primary monoethanolamine.
Adsorption capacity of the prepared adsorbents was evaluated for pure CO, flow and 3000 ppm as
a function of MEA concentration and solvents such as distilled water, ethanol and methanol. The
AC based adsorbents then were characterized in terms of pore structure by BET and chemical
functionalities by XPS. While high concentration of MEA reduced specific surface area, porosity
and micro pores, nitrogen content which can enhance the surface basicity was increased. The
maximum adsorption capacity decreased comparing to the initial AC pellets, whilst the potential of
selective adsorption amount at low level CO; was increased at 45% (0.73 mmol/g).
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Fig. 1. Preparation process of COadsorbents.
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Fig. 2. Schematic diagram of experimental
apparatus for CO, adsorption.
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Table 1. Textural characteristics of test adsorbents
Condition Surface & Pore property
Samples CI(;/I'IIECAI'H Reti;?t?n %L DD %r VM s() VM ro Fl\/e[/T
(Wt.%) CC) (m*/g) | (nm) (c /g) | (cm /g) (cm /g) %)
RAC - - 12389 | 1.69 0.524 0.062 0.462 88.1
AC-MW 515.6 1.74 0.224 0.031 0.193 86.4
AC-ME 6.1 383.5 1.83 0.176 0.036 0.139 79.4
40 711.8 1.75 0.312 0.045 0.267 85.7
AC—MM 15.3 7.4 7.64 0.015 0.012 0.002 16.9
30.5 2.3 18.32 0.010 0.009 0.002 14.6
42.7 0.1 - - - - -
* Sper © specific surface area
® Voore © total pore volume
¢ VMeso - mesopore volume
4 Vyicro © micropore volume
¢ FM/T ! fraction of micropore volume
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Fig. 3. N, adsorption isotherms curves and

Pore size distributions curves for
adsorbents
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Table 2. XPS summary of the adsorbents

BRI LR E RS

Atomic contents (wt.%)
samples
C O N
RAC 90.95 8.45 0.6
AC-MW(6.1, 40) 86.55 11.08 2.37
AC-ME(6.1, 40) 88.18 9.29 2.53
AC-MM(6.1, 40) 86.19 11.22 2.59
AC-MM(15.3, 40) 88.24 8.12 3.64
AC-MM(30.5, 40) 85.7 10.06 4.24
AC-MM((42.7, 40) 85.71 9.77 4.52
v 7% T MEAZ 7§t AC-MM(30.5, 40): 0.73 mmol/g)®] F&F 7 AT &
40)7 AC-MM42.7, 40)9] ¢ Af2oA ¢ AT o= UA AR XPS AFfofA] HolF
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Fig. 4. Adsorption capacities at 0C and 25T
for pure COs.
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Fig. 5. Adsorption amount of low level CO; at
25C.
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