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Development of an energy-saving CO,-PSA
process using hydrophobic adsorbents

In this project, newly prepared hydrophobic adsor-
bents have been proposed as CO, adsorbents for the sep-
aration of CO, from high pressure gas. They can over-
come such obstacles to adsorption processes.
Hydrophobic adsorbents have an advantage over tradi-
tional adsorbents such as activated carbon and zeolites
because they can adsorb CO, in the presence of water va-
pour, which is usually present in flue gases from fossil
fuel combustion. Furthermore, vacuum pump can be
eliminated for the adsorption process from high pressure
gas.
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CO, adsorption capacities of 13X zeolite and newly
synthesized adsorbents were shown in Fig. 9. It was con-
firmed that the adsorbent synthesized in our study had a
hydrophobic property and adsorbed considerable
amounts of CO, under high CO, pressure. It was also
confirmed they adsorbed CO, even in the presence of
water vapor.

From the CO, separation experiment using CO,-N,
and CO,-H, mixed gas flow, it was confirmed that the
new adsorbent was effective for the CO, separation from
the gas flow in the presence of water vapor. Evaluation of
the process cost is now in progress using two tower type
continuous adsorption-separation experimental appara-
tus.
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An energy-saving process is developed
by elimination of the dehumidification
step and vacuum pump.

Fig.9 Development of an energy-saving CO2-PSA process using hydrophobic adsorbents
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