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Mechanism of flue gas desulfurization with citrate solution
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(School of Metallurgical Engineering , Xi’an University of Architecture and
Technology, Xi’an 710055, Shaanxi, China)

Abstract: Flue gas desulfurization with citrate solution is one of the methods to tackle sulfur dioxide
pollution. In order to theoretically elucidate the mechanism of absorption and desorption of sulfur dioxide
by citrate solution and provide theoretical instruction for experiments and industrial application, the
influence of initial pH, distribution coefficient, buffer index and buffer capacity on the properties of the
buffer solution were studied in this work. The study was performed through examining the multiple buffer
solution system of citric acid - sodium citrate - sulfurous acid formed in the process of desulfurization by
applying the theory of multi-buffer solution combined with the method of computer numerical
calculation. The results showed that the distribution of various citric acid radical ions in the solution varied
with the solution acidity. H,Ci~ and HCi*" played the dominant role in the buffer action during the
desulfurization process. The transformation of the citric acid radical ions was Ci*” —HCi*” —H,Ci- —H,Ci
in the absorption process and H; Ci —H,Ci~ —HCi*” —Ci*” in the desorption process. When pH=2. 5—
6.5, the sulfur dioxide in the absorption solution existed mainly as HSO, which could maximally reach

99% when pH=3.5—5.5. When pH=4. 5—5. 5, the buffer capacity of citrate buffer solution reached its
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maximum. The optimal pH value of citrate solution should be about 4. 5 by considering both the absorption

and desorption processes. The experimental results were in good agreement with theoretical analysis.
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Table 1 Initial pH value of buffer solution

Concentration of

Initial pH value

H,SO;/mol « 17! CH%(«,:O. 5 moles L1

Ch,ci=1 mol « L7! Ch,ci=2 mol « L1

0.5 1. 086
1.0 0.932
1.5 0. 841
2.0 0. 777
2.5 0.727

1.073 1. 050
0.926 0.914
0. 837 0. 830
0.774 0.768
0.725 0.720
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Fig. 1 Dependence of distribution coefficient

on pH of citrate solution
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Fig. 2 Dependence of buffer index of H;Ci on

pH for different concentrations of citrate
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