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Effects of different alkali-based materials on coal-fired flue gas dechlorination
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Abstract; Three common alkali-based materials, NaOH, Na,CO, and NaHCO,, were utilized to explore their
dechlorination performance in a simulated coal-fired flue gas. The results show that the dechlorination efficiency
increases along with the enhancement of alkaline intensity. As the Na/Cl molar ratio reaches 5.8, 7.1 and 8.7,
respectively, the dechlorination efficiency of all the three alkalis (NaOH, Na,CO, or NaHCO, ) exceeds 70% .
The SO, of high concentration in flue gas has competitive effects on dechlorination. With the increase in SO,
concentration, the dechlorination efficiency drops linearly. The influence of SO, concentration on the
dechlorination efficiency is almost identical regardless of different alkali-based materials. For per 100 mg/m’
augment in SO, concentration, the dechlorination efficiency decreases by about 1.4% . NaOH is determined to be
the most valuable alkali-based material for industrial application considering the cost and solubility.
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Table 2 Composition of flue gas

Composition CO, /% 0, ¢/% SO,/(mg-m~®)  SO,/(unL-L"') HCI/(pL-L"') HF/(pL-L™")
Concentration 14.0 3.0 2285.7 9.0 33.5 28.4
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Figure 4 Effect of different alkalis on dechlorination
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Table 3 Cost of different alkali-based materials

Market Na/Cl Price of
Alkali-
average at 70% removing
based
. price dechlorination 1 mol
materials
(yuan/ton)  efficiency =~ HCI( yuan)
NaOH 4500 5.8 1.04
Na, CO, 2400 7.1 1.69
NaHCO, 1700 8.7 3.29
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Table 4 Dissolubility of different alkali-based materials

Temperature t/C 0 10 20 30 40

NaOH dissolubility /(g-100 mL™") 42 51 109 119 129
saturation concentration/ % 29.6 33.8 52.2 54.3 56.3

Na,CO;  dissolubility /(g-100 mL™") 7 12.5 21.5 39.7 49
saturation concentration/ % 6.5 11.1 17.7 28.4 32.9
NaHCO,;  dissolubility /( g-100 mL™") 6.9 8.2 9.6 11.1 12.7
saturation concentration/ % 6.5 7.6 8.8 10.0 11.3
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