Abstract

CaO-based sorbent is improved to use as adsorbent for high-temperature CO,
sorption. In this work, CaO is derived from calcination of CaCOs, which is produced by the
precipitation using different precursors of calcium and carbonate. The effect of precursor
(both calcium and carbonate precursors), the addition of additive, and synthesis method on
CO, sorption capacity are subjects of investigation. The results show that the precursor has
an effect on morphology of CaO derived from CaCO; and also influence on CO, capture
ability. The Ca0, which synthesized by calcium acetate with urea, show large network of
connected particles, this sorbent exhibits sood performance of CO, sorption capacity of 0.64
gCO,/gCa0 at 7000C. In addition, the addition of additive during synthesis also show the
effect on CaO properties and the ability to adsorb CO,. The sorbent prepared by adding 2
mM of Gemini surfactant provides rod-like structure with rough surface and large surface
area (16.3 m2/g). This sorbent offers CO, sorption capacity of 0.29 ¢CO,/¢CaO at 600°C.
Moreover, thermal stability of CaO was improved incorporating CaO with aluminum using
different techniques. The results show sorbent synthesized by sol-gel without surfactant
provides good performance of CO, capture at 0.65 ¢CO,/gCa0 and stability of the sorbent

show capacity reduction 35% for 10 cycles.
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