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Development of Packing Techniques and Operation Conditions of
Zeolites Exhibiting S-shaping-type CO, Adsorption Isotherms

Yuto HIGUCHT*

Zeolites exhibiting gate-opening CO, adsorption behavior, resulting in the S-shaping-type adsorption
isotherms, have attracted attention from researchers for the development of energy-saving CO, capture
processes. While the zeolites exhibiting gate-opening CO, adsorption can be applied as CO, adsorbents,
the gate-opening pressure, at which a significant increase in CO, uptake occurs, must be controlled
according to the CO, concentration targeted in flue gases. Therefore, in this study, the operating conditions
affecting the gate-opening pressure such as the adsorption temperature, were investigated to demonstrate
the applicability of the zeolites to various CO, capture conditions. Furthermore, practical CO, adsorption
processes using zeolites require pelletization of zeolite powders to suppress the pressure drop in the CO,
adsorption columns. However, pelletization of zeolite powders often reduces the CO, adsorption capacity
and retards the gate-opening adsorption behavior. Therefore, not only the control of gate-opening pressure
but also pelletization techniques for zeolite powders were investigated to enable the practical use of zeolites
in CO, adsorption process.
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