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Abstract

Today, world population is continuously increasing. New technology and the increase in
people consumption is leading to the high demand of electricity and more CO, emission to the
atmosphere since electricity is mainly produced by combusting fossil fuels. This leads to the
global warming problem. Thus, CO, capture becomes an important. Solid sorbent is
an effective alternative for CO, capture, especially alkali metal-based sorbent since the reaction
can take place at low temperature. For the design and simulation of separation processes, the
equilibrium adsorption is essential basic information for developing and validating models that
represent the nature of the adsorption processes. In this study, the equilibrium adsorption
isotherms of CO, on a potassium carbonate (K,CO3) and a potassium carbonate supported on
gamma alumina (K,COs/y-Al,O3) were measured using a static volumetric method. The CO,
adsorption measurements were performed at different temperatures and pressures. The
obtained equilibrium data were fitted with the Freundlich, Sips, and Toth isotherms. The isotherm
parameters were determined for each mechanism by non-linear regression. To evaluate the
suitability of the isotherm models, two different error functions (i.e., the average relative error
and the nonlinear regression coefficient) were calculated. Finally, the sorbents were

characterized by SEM, EDX and N, adsorption/desorption analysis.

Keywords: Carbon dioxide capture, Equilibrium adsorption, Fluidized bed reactor, Potassium

carbonate
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[y [y

Arsuaulaeanlad, A1 g, UIUBNAINAINITAZIEAIUNITANTY kA N UIUBNTINEINUVBINITTURRY

=

FEIEIgeduLarAIgNeadu AnuireInsgadu wazanuliduilledediuresiiuinfgadu il

e

fTUMNTTRBIANY WU AnNaNnsatunsaaduariveulaeanlynazanasiiogumngiiiinay
Wag A1 n NAwanaaniy wansidgaduiinuianlldadiate WelasanAianuraIaAFawRbeLaE
A1 R? nuduuudnaesnsgaduvesdldiinmunsauiuailaainnimeasuiniian tnedlAiain

Aanapdeuliiin 4% waza R? aglutag 0.9959-0.9988

M13199 2 Amsiiiwesingg Alaanleluiisunisgadungaumngiinieg

IRNIERRIN RIVEEY AMSEResAneY
Q)
K (mol kg! bar) g, (molkg?) B(bar!) n R? ARE (%)

WIUAS 45 6.67 - - 1.10  0.9952 4.83

60 6.60 - - 1.04  0.9987 2.58

75 5.94 - - 1.02  0.9971 3.61

90 512 - - 1.01  0.9693 8.58

FUd ) - 34.34 0.25 098 0.9965 3.71

60 - 34.65 0.24 097 09973 3.42

75 - 32.03 0.24 095 0.9988 2.40

90 - 28.97 0.24 095 0.9959 3.89

Nag a5 - 42.14 0.19 098 0.9969 3.66

60 - 40.28 0.19 097 0.9953 4.70

75 - 38.54 0.18 095 0.9950 4.84

90 - 35.76 0.16 093 09815 6.24
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dyunan1innaasy

1NAITNARBINISANBIaNnan1TgaduA1suaulasanlenvefiigadyu K,CO; wagiigadu

a

K,CO5/Y-ALO; Naeunndl 45, 60, 75 uay 90 aerlwaldud waganuauluaig 0-1 u1s Weatlssuiiiay

9 Y
sEninigaduifisesiulazigaduliifiisesiu nuldneduiidisessuasiirianuaiunsalunis

(% s (%

aadualsuaulaeanlennginitdigaduliiifisesiu wasiliatdrdeyalolafisunisgaduves

Y

U

MQATU K.COx/Y-ALO; snAnsmuuudnaainsgaduilvingauiunan snaaeunian lagiiasan
NANANUARIAAFBURAEUAE A1 R? WUI FIRATU K,CO5/Y-ALOs WMHNEauiuLuUTIa8IN15RATY

Y o

998 Uduniign wansliiiusssusifvesnszuiunisgadunisuaulaeenlydsiadigad

Y]
) [

KoCO4/Y-ALO; Wunsaduiisagadulailuiledeaiu dnsnszareivesiunisiuiiuduasna sy

Y

Tunseadunliaiiaue

anAnssuUIENA

vovougmNAIvLATivaln augineimans pnasnsaiumineids Adeiloaniuilunis
Fifiuuite suegunsaiseg Adlumsdniiunuise yu 72 wesw andudininends auaensel
uInends waz gudanaduidafumaluladtinsnduagan Alvuativayuaiuide veunm

a1sgilinwariiviemdelinuidelidsagaidluien

LONE1TDN9DY
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