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Carbonation Behavior of Trona During Flue Gas Conditioning Process

Luo Haodong, Zhang Shuhui, Zhang Ligiang, Wang Zhiqiang, Cui Lin, Dong Yong
(National Engineering Laboratory for Coal-Fired Pollutants Emission Reduction, Key Laboratory of Energy
Carbon Reduction and Resource Utilization of Shandong Province, Shandong University, Jinan 250061, China)

Abstract: The carbonation behavior of trona during flue gas conditioning process was evaluated in a fixed-bed
reactor. The effect of temperature, CO, and H,O on the conversion reaction was investigated, and the structural
change of trona particles was also considered. The results show that the structure varies as the carbonation reaction
proceeds. Trona particle is initially nonporous and then begins to crack. The conversion of trona to NaHCO; in-
creases with the decrease of reaction temperature. In the case of 50 ‘C, 60 C and 70 ‘C, the carbonation conver-
sion of trona is 50% , 31% and 24% , respectively. The conversion of trona increases with the increase of water
vapor. In the case of 4% water content, the conversion is 10% , while in the case of 20% water content, the reac-
tion conversion reaches 52% . The CO, content has the same effect on carbonation reaction. The deactivation model
was used to explain the kinetics of the carbonation of trona. The model showed good agreement with the experi-
mental data obtained from the conversion reaction of trona to NaHCO;, with the average correlation coefficient of
0.95.
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