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FGD Systems

DRY WET

Lime Lime ScrubbingScrubbing ((CaCa(OH)(OH)22))
LimestoneLimestone ScrubbingScrubbing (CaCO(CaCO33))
WelmanWelman LordLord ScrubbingScrubbing (NaSO(NaSO33))
DualDual--Alkali Alkali ScrubbingScrubbing (NaOH, NaCO(NaOH, NaCO33, NaSO, NaSO33))
MagnesiumMagnesium BasedBased ScrubbingScrubbing ((MgO)MgO)
Ammonia Based Scrubbing Ammonia Based Scrubbing (NH(NH33))

K.Wark, C. F. Warner, W. T. Davis, “Air Pollution – Its Origin and Control”

K. B. Schnelle, C. A. Brown, “Air Pollution Control Technology Handbook”

L. G. Rich, “Environmental Systems Engineering”
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Main problem in FGD Scrubbers :  Clogging, 
scale deposits,
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Solubility [g/100 g water]

NaHCO3 6,9

Na2CO3 7,1

CMA 26

Ca(OH)2 0,185

Mg(OH)2 0,0009

Solubilities of some components involved in FGD
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CALCIUM MAGNESIUM ACETATE (CMA)CALCIUM MAGNESIUM ACETATE (CMA)

•• CMACMA is is friendlyfriendly withwith environmentenvironment
•• CMACMA is is usefuluseful toto overcomeovercome thethe pluggingplugging of of liquidliquid lineslines
•• HighHigh solubilitiessolubilities (26%(26% byby weight)weight)
•• High concentrationHigh concentration of of calciumcalcium ionsions in in thethe liquidliquid phasephase

accordingaccording toto lime  lime  oror limestonelimestone solutionssolutions
•• HighHigh SOSO22 removalremoval efficiencyefficiency
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StoichiometryStoichiometry of of CalciumCalcium MagnesiumMagnesium AcetateAcetate (CMA) (CMA) 
PreparationPreparation

CaO  : 2,77 kg

MgO  :0,026 kg

HAc  :7.47 kg

H2O  :20,02 kg

CaAc2  :7,86 kg

H2O  :22,42 kg

%CaO 95,55

%MgO 0,9

%Other 3,55

Analysis of Lime
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Reaction Mechanism of Calcium Acetate
With SO2
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Scrubbing System
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•Venturi
Dthroat=50 mm

L=1 m

•Baffle
LBaffle=300 mm

Tank : 500x300x500 mm

•Spray Column
Active Height=750 mm

Width=300 mm

Depth=250 mm

VBS Scrubber
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Pressure Loss in Dry System
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Effect of Gas Flow Rate on SO2
Removal Efficiency in Scrubbing

With 0.126 M CMA Solution

Effect of Liquid Flow Rate on 
SO2 Removal Efficiency
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Reaction Mechanism of Calcium Acetate
With SO2
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Regeneration of CMA solution 
during the absorption SO2 in VBS scrubber.
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CONCLUSIONS

• It was possible to reach much higher efficiencies with CMA It was possible to reach much higher efficiencies with CMA 
solutions than NaOH solution and watersolutions than NaOH solution and water ..

••There was practically no effect of gas flow rate and CMA There was practically no effect of gas flow rate and CMA 
concentration in the liquid on the efficiencyconcentration in the liquid on the efficiency

••Some increase in the efficiency was observed with the increase iSome increase in the efficiency was observed with the increase in n 
liquid flow rate and the SOliquid flow rate and the SO22 removal efficiency reached about 98% removal efficiency reached about 98% 
for liquid flow rates greater than 20 LPMfor liquid flow rates greater than 20 LPM . . 

••Regeneration of spent solution with Ca(OH)Regeneration of spent solution with Ca(OH)22 was also achieved was also achieved 
during 5 hour long testsduring 5 hour long tests. . This suggests the possibility of lowering the This suggests the possibility of lowering the 
operating cost of the scrubbing process.operating cost of the scrubbing process.
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Thank you for your attention.
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Overall reactions : 
 
From Ca(OH)2 point of view: 
 
 
2 SO2 + Ca(OH)2          Ca(HSO3)2 
 
Ca(HSO3)2 + Ca(OH)2     2 CaSO3. 1/2 H2O + H2O 
 
Ca(HSO3)2 + Ca(OH)2 + O2 + 2 H2O      2 CaSO4 . 2 H2O 

Reactions



B. Z. Uysal

Fom Ca(Ac)2 point of view: 
 
4 HAc + 2 Ca(OH)2     2 Ca(Ac)2 + 4 H2O  
 
2 SO2 + Ca(Ac)2 + 2 H2O              Ca(HSO3)2 + 2 Hac 
 
Ca(HSO3)2 + Ca(Ac)2         2 CaSO3  ↓  + 2 HAc   
 
 
 
Ac :  CH3COO –  

Reactions
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