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Abstract — Ammonia water was investigated as a new absorbent of the chemical absorption process for the removal of
CO, in flue gas. The suitable range of ammonia water concentration and CO, loading (mol CO,/mol NH;) were decided
in the point of view of CO, absorption capacity and NH,HCO; precipitation. The absorption capacity of CO, and the
precipitation of NH,HCO; in liquid phase were calculated by the Pitzer model for electrolyte solution. The CO, absorp-
tion capacity of the ammonia water over 5 moINH;/kgH,O was higher than that of conventional amine absorbent. The
CO, loadings where precipitation occurred were decided at various absorbent concentrations. Theses values were higher
than 0.5 in the concentration range of 5-14 moINH;/kgH,O at 293, 313 K. The absorber for the removal of CO, in flue
gas could be operated without NH,HCO; precipitation by using high concentration of ammonia water below these CO,
loading values. The optimum temperature of the ammonia water absorbent for removal of CO, in flue gas was 297-
312 K depending on the concentration of ammonia water.
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Table 1. Coefficients for equilibrium constants for reaction (1) to (5) [4, 5]

C
InK = C1+T2+C3lnT+C4T

Reaction C, C, G, 10°C,
1 97.976 -5,930.7 -15.063 -1.1127
2 102.28 -7,742.6 -14.506 -2.8104
3 116.73 -8,982.0 -18.112 -2.2249
4 19.817 552.69 -4.0400 0.46898
5 140.932 -13,445.9 -22.4773 0
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Fig. 1. NMR spectra of (A) ammonium carbamate, ammonium car-
bonate, and ammonium bicarbonate, (B) products after the reac-
tion between ammonia water and carbon dioxide at various
concentrations from 10 to 25 wt%.
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Fig. 2. Partial pressure of (A) NH; and (B) CO, in the 2.1 mol/kg NH;
aqueous solution at various temperatures; A,[], O-experi-
mental data (Van Krevelen et al.[8]), Line - prediction, this work.
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Fig. 6. CO, loading of NH,HCOj; precipitate formation at various con-
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