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Abstract— Fossil fuels used in thermal power plants contain 

significant amounts of sulphur. At burning, about 95% of the 

sulfur is converted to sulfur dioxide (SO2), which reacts with 

the particles of water in the atmosphere, forming acid rain 

under normal conditions of temperature and pressure. 

Sulphur dioxide, through its annual emissions, is the main gas 

pollutant, which is why over the last 80 years has been a 

concern for the development and streamlining of 

desulphurization processes. The flue gas desulphurization 

can be done both by wet or dry process. The most widespread 

process is wet desulphurization of limestone or lime, 

accounting for about 85% of all desulphurization processes. 

The paper presents the current state of the desulphurization 

technologies in the world, their advantages and 

disadvantages, as well as the future trends in this field. 
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I. INTRODUCTION 

The flue gas desulphurization (FGD) process utilizes a set of 

technologies to remove sulphur dioxide (SO2) from the flue 

gas emissions of coal- fired power plants. FGD system were 

developed as a response to the exhaust- flue gases- from fossil 

flue- burning plants, principally coal burning, that causes 

harm to both an environmental and human health as well. 

This SO2 can be removed from flue gases by a variety of 

methods. For a typical FGD predominantly employs two 

methods of filtering the emission. 

1) Dry Scrubbing. 

2) Wet Scrubbing. 

 This is done by means of an industrial process 

through the addition of absorbents. In this method, the flue 

gases are stream-saturated with the absorbent in aqueous 

solution. Method of removing SO2 can be removed from 

boiler and furnace exhaust gases have been studied for over 

150 years. Early ideas for flue gases desulphurization were 

established in England around 1850. The first major FGD unit 

a utility was installed in 1931 at Battersea Power Station, 

owned by London Power Company. 

 This paper will be focused on systems for reducing 

sulphur dioxide from flue gases in thermal power plants, [3]. 

All three currently commonly used desulphurization 

processes for flue gases (dry calcite process, semi-dry, and 

wet process for desulphurization of flue gases, commonly 

known as DeSOx processes) will be presented, [4]. 

 We will make a detailed review of the wet process 

for desulphurization of flue gases in thermal power plants 

because it is the most commonly chosen BAT, [5], (Best 

Available Technology). Its advantages are its favourable 

reagent and the harmlessness of cleaning the by-product, 

which can be further used in other parts of industry or 

disposed of in the environment, without any known side 

effects. With detailed engineering from the beginning of the 

desulphurization process to its execution, a very high level of 

scrubbing acid components from flue gases can be achieved 

by using a proper reagent; lime or limestone are often used. 

A by-product of this process is gypsum. It can be used for 

commercial purposes or further inside a thermal power plant 

as a medium in other industrial processes, such as the 

stabilization of electrostatic precipitator ash. 
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III. METHODOLOGY 

Raw flue gases are directed through flue gas ducts to the 

absorber. Fresh process water and a fresh limestone 

suspension are also delivered to the absorber. Fresh process 

water can be supplied from a nearby river or lake. 

Furthermore, seawater, [9], is suitable for the wet 

desulphurization process because it contains a high amount 

of chlorides that improve the effect of desulphurization. The 

limestone suspension must be prepared in advance in the 

limestone preparation plant, which consists of a delivery 

bunker, a day silo for limestone, and wet ball mills with 

corresponding tanks. Limestone is crushed in the mills, 

particles of limestone are separated in a hydro cyclone, and 

suitably sized particles of limestone are passed for further 

suspension preparation in tanks. The suspension is delivered 

to the absorber from these tanks.  

 All chemical reactions occur in the absorber, which 

consists of the zones that are described in chapter 5.4 in detail. 

After a suitable amount of time of flue gas retention in the 

absorber, they exit cleansed of the SO2 component. They 

enter the atmosphere through the wet stack on the absorber or 

through the existing stack in the thermal power plant.  

IV. WORKING PRINCIPLE  

Raw flue gases are directed through flue gas ducts to the 

absorber. Fresh process water and a fresh limestone 

suspension are also delivered to the absorber. Fresh process 

water can be supplied from a nearby river or lake. 

Furthermore, seawater, [9], is suitable for the wet 

desulphurization process because it contains a high amount 

of chlorides that improve the effect of desulphurization. The 

limestone suspension must be prepared in advance in the 

limestone preparation plant, which consists of a delivery 

bunker, a day silo for limestone, and wet ball mills with 

corresponding tanks. Limestone is crushed in the mills, 

particles of limestone are separated in a hydro cyclone, and 

suitably sized particles of limestone are passed for further 

suspension preparation in tanks. The suspension is delivered 

to the absorber from these tanks. All chemical reactions occur 

in the absorber, which consists of the zones that are described 

in chapter 5.4 in detail. After a suitable amount of time of flue 

gas retention in the absorber, they exit cleansed of the SO2 

component. They enter the atmosphere through the wet stack 

on the absorber or through the existing stack in the thermal 

power plant. 

V. WET FGD 

The process of wet scrubbing typically utilizes an alkaline-

based slurry of lime to scrub gases. A shower of lime slurry 

is then sprayed into a flue gas scrubber, where the SO2 is 

absorbed into the spray and becomes a wet calcium sulfite. 

One by-product of that sulfite is it can be converted to salable 

gypsum. Wet scrubbing provides high-efficiency sulfur 

dioxide removal capacity, in addition to reducing any scaling 

potential. 

 The highest SO2 removal efficiency (greater than 

90%) are achieved by wet scrubbers and the lowest (less than 

80%) by dry scrubbers. However, the newer design for dry 

scrubbers are capable of achieving efficiencies in the  order 

of 90 %. 

A. Absorption of SO2 into the liquid phase  

First, we need to achieve the conversion of sulphur dioxide 

from a gaseous state into a liquid state. The chemical 

reactions are as follows:  

The acid components in flue gases, specifically Sulphur 

oxides SO2, and SO3, HCl, and HF, dissolve in water or the 

limestone suspension as follows:  

 

SO2 liquid + H2O ---- H2SO3 

The next step of the wet desulphurization process is the 

dissociation of acid:  

H2SO3 ---- H+ + HSO3- 
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H2SO3 ---- 2H+ + SO32- 

B. Dissolution of limestone and neutralization reactions  

Limestone dissolves in the water slurry and neutralizes acids 

from the flue gas absorption. A by product of this dissolution 

is CO2.  

 

CaCO3 + H+ ---- Ca2+ + HCO3- 

HCO3- + H+ ---- H2O + CO2 

C. Oxidation reactions  

The oxidized air is delivered into the lower part of the 

absorber through absorber agitators. It is required to oxidize 

the sulphite to sulphate.  

2 HSO3- + O2 ---- 2 SO42- + 2H+ 

D. Crystallization and precipitation reactions  

Crystallization takes place in the lower part of the absorber. 

The finally produced sulphate ions will react with the calcium 

ions. The result is the formation of gypsum.  

Ca2+ + SO42-  

VI. CONCLUSION 

The technology of flue gas desulphurization has its 

beginnings in the early 1970s. It has greatly improved the 

quality of living because it prevents SO2 and other harmful 

substances from entering the atmosphere. Although this 

technology is not cheap, it has been widely implemented in 

almost every thermal power plant in the developed world to 

preserve the environment. Further development of this 

technology can also be expected. All countries of the 

developed world have committed themselves to reducing 

their emissions of greenhouse gases, mainly CO2. Pilot tests 

have been made on scrubbing flue gases in thermal power 

plants to simultaneously eliminate SO2 and CO2. The 

preliminary results have been positive, but further 

development of this technology and the related sorbents is 

required.  
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