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Abstract: Aiming at high regeneration temperature and complicated preparation process, this paper developed
solid adsorbents with easy preparation process and direct air capture at low temperature by using micrometer-sized
ZrO, as the support and K,COj; as the active component. TiO,, KCI, activated carbon, Na,ZrO - (SiO,),, and
Perfluoroalkylsilane were selected as dopants for the modification of K,COs/ZrO, composite potassium-based ad-
sorbents. The carbonation reaction properties of the five modified composite adsorbents in the direct air capture of
CO, were investigated. The results showed that the doping modification of sodium zirconium silicate, activated
carbon, and titanium dioxide had a negative effect on the adsorption amount of the K,CO;/ZrO, composite adsorb-
ent; the doping of potassium chloride had a relatively small effect on the enhancement of the adsorption amount;

whereas, the doping modification of perfluoroalkylsilanes enhanced the adsorption amount of the K,COs/ZrO,
adsorbent by 56% and increased the overall carbonation reaction rate in the adsorption process, thus enhancing the
economy of direct air capture. The paper further analyzed the influence mechanism of the carbonation reaction char-

acteristics of potassium-based adsorbents from the microscopic point of view.
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KZT 6.73 11.91 TiO,
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Fig.2 Time-series regeneration capacity of KAl-1, KAl-
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Fig.3 Nitrogen adsorption test results of ZrO. and KZ
adsorbents and pore size distribution
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Fig.5 Adsorption rate versus reaction time and time-
series regeneration capacity for 6 potassium-based
adsorbents
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mmol/(g * s) , Z J57E 0.1 x 10* ~ 02 x 107
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Fig.6 SEM images of 6 adsorbents
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