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Abstract — To enhance the performance of the flue gas desulfurization process using Dibasic Acids(DBA) additive, physico-
chemical properties and reaction mechanism were studied and the performance of the DBA additive, produced from a domes-
tic industrial company as byproduct, was experimentally investigated using a bench scale system. The increase of SO, removal
efficiency was observed as the increasing of DBA concentration in the experimental conditions. SO, removal efficiency at
DBA concentration of 1,200 ppm and L/G ratio of 8.6 was showed more than 99.8% regardless of pH and inlet SO, concen-
tration. SO, removal efficiency was higher in the lower pH region than the higher region, and liquid film resistance was
decreased due to the buffering effect of additive in the solution. Empirical equations were obtained to predict the SO, removal
efficiency depend on pH, L/G ratio and concentration of DBA additive using the experimental data.
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Table 1. Experimental conditions for bench scale apparatus of KIER

DBA concentration(ppm) 300, 600, 1200
pH 4.0,45,5.0,55
L/G[(L/min)/(m%min)] 1.0-9.0
SO, input conc.(ppm) 2,500, 3,500
Flue gas flow rate(m®/min) 1.2-23
EHT solid content(%) 15-20
Forced air flow rate(l/min) 30-50

Table 2. Composition of DBA used in this experiment

Chemicals Composition(%o)
-DBA: 26.6
Succinic cid (5.0)
Glutaric acid (11.6)
Adipic acid (100
-HNO, 34
-Metal 34 ppm
Cu (14 ppm)
Vanadium (20 ppm)
-Water 70.0
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Fig. 1. Effect of pH and L/G ratio on NTU without DBA[Inlet SO, con-
centration: (a)=2,500 ppm, (b)=3,500 ppm].
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Fig. 2. Effect of L/G ratio on NTU without DBA at inlet SO, concentra-
tion of 2,500 ppm[pH: (8)=4.0, (b)=4.5].
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Fig. 3. Effect of L/G ratio and DBA concentration on NTU at inlet SO,
concentration of 2,500 ppm[pH: (a)=5.0, (b)=5.3, 5.5].
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Fig. 4. Effect of L/G ratio and DBA concentration on NTU at 3500 ppm
SO, concentration[(a): pH=4.0, (b): pH=4.5].
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Fig. 5. Effect of L/G ratio and DBA concentration on NTU at 3,500 ppm
SO, concentration[(a): pH=5.0, (b): pH=5.2].
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2,500 ppm).
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7 A

AE7IE
a : specific interfacial area available to mass transfer [1/cm]
H°  :Henry's constant [atm - I/mg]
k : gas phase mass transfer coefficient for physical absorption

[gmolefem? - §]
Re;  :gas phase Reynolds number
Re,  :liquid phase Reynolds number
Sc : Schmidt number
Shg  : gas phase Sherwood number

T : temperature [K]

azfo]a EXt

) : enhancement factor for mass trandfer in the liquid film due to chemical
reaction [-]
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