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Hot carbon dioxide recovery using absorbent suspended in molten salt in bubble column

Abstract
As a viable approach to reduce greenhouse gas, CO, capture and storage (CCS) technology is

highly anticipated. In order to realize the CCS technology, it needs to reduce the CO; recovery
cost which consists mostly of overall cost of CCS. Although almost all existing CO, recovery
processes can be only operated at room temperature and they require the cooling of flue gas
before recovery, if hot CO, recovery was realized, it makes possible not only a new CO,
recovery options in high temperature like pre-combustion separation, but also new application of
collected CO; such as CO; polymerization process.

Then, hot CO, recovery system using lithium composite oxides and molten lithium carbonate in
a slurry bubble column was proposed to remove CO; from flue gas and pre-combustion effluent
gas. There existed so much study to predict the gas holdup and volumetric transfer coefficient,
kra which are essential parameter to design the bubble column. However almost those studies
were carried out in air-water system at room temperature and there were no knowledge to predict
the mass transfer parameter in molten salt system at high temperature. This study is important
also as a basic study of the mass transfer in molten salt bubble column.

In this study, the CO, gas absorption mechanism of the system was studied and the operational
condition was optimized for scale-up of the system. Likewise, CO, solubility and mass transfer
volumetric coefficients was studied to investigate the mass transfer behaviour in molten salt
bubble column.

The results showed that the lithium composite oxide could reversibly absorb and strip CO, gas
at high temperature, the rate-controlling step of the system existed in the physical mass transfer
process, the CO, absorption rate increased linearly by increasing the superficial gas velocity, the
CO, absorption rate increased with increasing the slurry concentration up until 5 wt% then
saturated, and decreased in the concentration over 15wt%.

CO, liquid phase volumetric mass transfer coefficients, ki a were determined at the temperature
from 673 K to 1173 K and Influence of temperature on k;a was revealed, i. e. The kia decreased with
increasing temperature.

The result of the study showed the possibility of reduce of CO2 recovery cost and proposed the
new application of collected CO, in CCS technology and knowledge of mass transfer in molten
salt in bubble column could be used for design of bubble column at high temperature which is
expected as a reactor of fast reaction in gas-liquid system.




