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Abstract — To develope the flue gas desulfurization process using magnesium hydroxide, which is used in industries to treat
the flue gas from boilers, the performance of different types of gas-liquid contactors was experimentally investigated using a
bench scale system. Emperical correlations for the gas phase mass transfer cogfficisagldetermined at gas-phase Rey-
nolds numbers from 21,000 to 33,000 and liquid-phase Reynolds numbers from 950 to 2,48thd@@l efficiency obtained
at the Dual Flow Tray(DFT) was varied by L/G ratio when, 8@ncentration was 0.2-0.3 wt%, but was not affected by L/G
ratio and S@ concentration when S{@oncentration was more than 0.7 wt%. Not only was the performance of Cycloid Dual
Flow Tray(CDFT) which has an inclined plate above each plate hole higher than DFT but the pressure drop was larger. 95%
SG, removal efficiency was obtained using CDFT#3, CDFT#4 with a mild pressure drop.
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Table 1. Experimental conditions for obtaining k; value

Variables Conditions
SG, input conc.(ppmv) 1,800
Flue gas flow rate(#min) 2.4-3.6
Slurry flow rate(L/min) 8.0-23.0
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Fig. 1. Experimental gas phase mass transfer coefficient data with |
uid phase Reynolds numbers in Spray Tower.
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Fig. 2. Experimental gas phase mass transfer coefficient data with |
uid phase Reynolds numbers in TCA.
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Table 2. Experimental conditions for testing the performance of gas-
liquid contactors

Variables Condition
pH 4.0-6.0
SG, input conc.(ppmv) 2,200
Flue gas flow rate(fimin) 2.4
Slurry flow rate(L/min) 8.0-23.0
EHT solid content(%) 5.0
Forced air flow raté(min) 25
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Ngo - molar flux of SQ [gmole/cn?-s]
K, : gas phase mass transfer coefficient for physical absorption
[gmole/cnt-s]

K, :liquid phase mass transfer coefficient for physical absorption
[em/s]
a : specific interfacial area available to mass transfer [1/cm]

Pso, : partial pressure of SOn the bulk gas phase [atm]
P'SQ :interfacial partial pressure of S¢atm]
: SO, concentration in the bulk liquid phase [gmoleftm

SO
C'SQ : interfacial SQ concentration [gmole/cth
HO :Henry’s constant [atml/mg]
T : temperature [K]

Pso, :partial pressure of SQwhich could be maintained in equili-
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