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Comparision of Ca— and Na— Based Dry Sorbent in Desulfurization Characteristics

Seung-Hyun Moon® - Ju-Soo Hyun

Waste Energy Research Center, Korea Institute of Energy Research

ABSTRACT : Physico-chemical characteristics of the Ca-based and Na-based dry sorbents were compared using thermo-gravimetric analy-
sis (TGA) and temperature programmed desorption (TPD) methods. The studied characteristics were thermal stability, sulfur dioxide (SO,)
absorption capacity and absorption rate at 250°C which is a typical temperature before a fabric filter, and SO, absorption capacity at an
ambient temperature. Calcium hydroxide (Ca(OH),) started to decompose into calcium oxide (CaO) at 390C and completed at 480~500TC,
showing 76% of an original Ca(OH), weight. Sodium bicarbonate (NaHCOs) also converted to sodium carbonate (Na,COs) between 95C
and 190C, decreasing the weight to 63% of its initial weight. Among four sorbents tested at 250°C, sodium carbonate had the highest
capacity, absorbing 0.35 g SO,/g sorbent. Calcium oxide and calcium hydroxide followed that showing 0.156 g and 0.065 g SO, absorp-
tion per absorbent respectively. Ca-based absorbents showed slower rate than sodium carbonate because of initial stagnant step. However,
calcium hydroxide caught more SO, than sodium carbonate at ambient temperature. From this work, it can be concluded that Ca-based
absorbent is a proper sorbent for SO, treatment at low temperature and sodium carbonate, at high temperature.

Key Words : Dry Sorbent, Sulfur Dioxide, Desulfurization, Limestone, Sodium Bicarbonate
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Table 1. Characteristics of dry sorbents used in this study
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Dry sorbent Molecular formula Molecular weight Purity Manufacturer
. . purity > 95%
Calcium hydroxide Ca(OH), 74.10 Sulfates < 0.05% Samchun
. . purity = 95% .
Calcium hydroxide Ca(OH), 74.10 Sulfates < 0.05% Shinyo
. . purity > 95%
Calcium hydroxide Ca(OH), 74.10 Sulfates < 0.05% Dongyang
High activity Calcium hydroxide Ca(OH), 74.10 - Bekkwang
Industrial Calcium hydroxide Ca(OH), 74.10 - Bekkwang
calcium oxide CaO 56.08 - Produced in this study
sodium hydrogen carbonate NaHCO; 84.01 purity > 99.8% Shinyo
sodium hydrogen carbonate NaHCO; 84.01 purity = 99.0% Samchun
Sodium carbonate Na,COs 106.00 purity = 99.0% Samchun
Sodium carbonate Na,CO; 106.00 purity > 99.0% Produced in this study
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