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Abstract: To reduce SO2 emissions resulting  from coal combustion in power plants were introduced 
Oltenia basin gas desulphurisation installations (FGD). In this paper it presents the absorber system , 
which is the most important part of the installation of  FGD. 
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INTRODUCTION 
The absorber is a vertical machine where gases are subjected to chemical treatment. It is 
called Open Spray Tower ( OST). 
  
 

 
 

Fig.1. Absorber system 
Absorber area is divided into two main parts: 
- Absorber ( gas washing area ) 
- Reaction tank 
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Figure 2.Absorber area  

 
Absorber system has consisted of the 
following: 
The recirculation pumps 
Oxidation air blowers for 
Levels washing and spray nozzles 
Demister 
Agitators reaction tank 
Lances distribution oxidation air  
All chemical reactions occurring in the 
absorber process and mainly in reaction tank . 
The main steps that occur simultaneously are: 
absorption 
neutralization 
regeneration 
oxidation 
precipitation 
• Regeneration is the addition of limestone 
reagent solution that provides reacts with SO2 
to form calcium sulfate , CaSO4 .  

Limestone is a basic substance and helps to 
balance the pH of the slurry to avoid it 
becoming too acid. 
Oxidation is the combination of ( reaction ) of 
a substance with oxygen . During the 
oxidation process the sulfite is converted to 
sulfate , for example plaster - CaSO4 . 
• Precipitation is the process by which a 
substance is separated out of a solution 
through a chemical change . In the reaction 
zone of the absorber , the solution is saturated 
calcium sulphate crystals precipitate forming. 
Reactions in each stage of the process can be 
grouped into three categories: gas-liquid 
reactions , liquid-liquid reactions and liquid-
solid reactions . 

 

 
 
 Figure 3.Reaction 
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Slurry circulating in the loops absorber is a 
suspension of calcium sulfate, calcium sulfite 
, unreacted limestone and various soluble 
substances ; slurry extract sulfur dioxide gas. 
• needs to be recycled slurry to remove SO2 
projected mass is determined by a parameter 
called the report liquid / gas (L / G). 
• The ratio L / G is given four washing levels, 
each level being fed by a dedicated 
circulation pump . An extra level of cleaning 
is installed as backup. 
 
DESCRIPTION SUBSYSTEMS  
 
Recirculation Pumps 
• recirculation pumps are used to recycle 
sludge from absorber. 
They installed five circulation pumps and will 
be in operation in design. 
• In terms of using a charcoal under 
guaranteed conditions will be in operation 
four pumps. 
The recirculation pumps the slurry to send 
gas washing levels. 
• Each pump supplies a dedicated washer 
level through a recirculation pipe. 
The Reaction Tank 
• reaction tank is sized to provide sufficient 
retention time guaranteed for all chemical 
reactions take place. 
An amount of fresh limestone slurry is added 
to the reaction tank where it reaches 
equilibrium with slurry which is recycled. 
In the lower part of the reaction tank agitators 
are installed five, in order to ensure 
suspension of solids in the slurry and 
distributing the oxidation air. 
The stirrers are designed to work with any 
configuration of recirculation pumps in 
operation. 
• oxidation air  is generated by specific 
blowers and is added to convert the calcium 
sulfite (CaSO3) in dissolved calcium sulfate 
(CaSO4), which crystallizes CaSO4 * 2H2O, 
(for example, the oxidation rate of 99.5% is 
achieved in reaction tank). 
 Air Injection Reaction 
 

• two blowers are installed for each absorber 
oxidation air.  
Each blower is sized to provide 100% 
oxidation air required for the boiler load 
guaranteed while if the nominal boiler load 
every fan will supply up to 60% of the 
necessary air flow. 
The oxidation air is cooled and saturated with 
water before being injected into the reaction 
tank to avoid deposits in distribution pipes 
• Air distribution is localized oxidation 
reaction tank and consists of 5 spears per 
absorber, the absorber immersed in slurry 
behind the agitator. 
 Drift Eliminator 
• demister consists of V-shaped panels 
arranged on two levels, vertical gas flow, and 
three washing levels. They are installed at the 
top of the absorber. 
The lower level and the intermediate / higher 
washing manure washing consists of six, with 
a total of 18 distributors. 
• Each pipe is equipped with washer nozzles, 
tangential type with a spray cone angle of 90 
degrees. The pipes are fixed to the substrate 
by means of clamps. 
Lower nozzle system sends water to wash up, 
mid-term in both directions (up and down) 
and at the top down. 
• Frequency and pressure washing are 
designed to remove the solids separator drops 
and liquid droplets deposited on it. 
For the demister washing process water is 
used. Washing water pumps (pumps 
dedicated) provide water for all three levels. 
• Always IDGU is running when washing 
sequence demister active. 
Demister is washed sequentially; after a level 
has been washed go to next, and when all 
levels have been washed washing process is 
resumed after a pause, pause whose duration 
is predetermined. 
Only a single level washing tub is open at a 
time. The valves are opened successively 
according to a timer. The timer sends signal 
to each valve to close only after the next 
opened. 
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Controlling the pH of the slurry in the 
absorber 
 pH of the slurry to a value predefined 
absorber is controlled by turning the valve on 
the supply route limestone slurry. 
 2 pH meters positioned after Cyclone feed 
pumps, recirculation path to the absorber 
continuously measures the pH value. 
The mean of the two measurements is 
converted pH signal. 
 
 

CONTROL  AND  OPERATION 
 
Control slam density absorber 
• Adjusting the density of the absorber slurry 
density measurement is achieved by 
recirculation path and directing the cyclone 
underflow (HC) to intermediate tank or the 
dehydrated gypsum absorber. 
If the absorber slurry density rises above the 
preset maximum value, then the distributor 
sends the HC flow from lower intermediate 
tank dehydrated gypsum 
• If density falls below the minimum value 
set lower, then lower flow distributor sends 
the absorber reaction tank. 

 

 
 

 
Figure 4. System of control and operation 
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Absorber level control 
• Level slam in the absorber is set to a default 
value by turning the valve on the water 
supply circuit process. 
If the level remains high while the valve is 
fully closed suspend sequence control logic 
wash the demister. Washing sequence will 
resume when the level reaches the maximum 
value (HIGH). 
The level in the absorber is determined using 
three pressure measurements 
Media pressure values is converted and 
corrected signal level depending on the value 
of the absorber slurry density 
• The level is then calculated corrected with a 
constant air injection to compensate for the 
effect of oxidation. 
Oxidation air flow control 
• total oxidation air requirement is calculated 
according to the charge DCS boiler and sulfur 
content in gas. 
Each blower is sized to provide 100% of the 
air oxidation Guaranteed boiler load, while 
under normal load each blower boiler will 
supply up to 60% of air flow necessary 
oxidation. 
• Airflow of each blower is controlled by 
PLC corresponding to the appropriate value 
by turning valves on suction blower each. 
Monitoring temperature at the exit of the 
absorber 
• If the temperature is higher than the limit 
"Max 2" for 15 minutes, open the valve on 
the emergency cooling circuit and sent to 
DCS boiler load demand reduction boiler 
(Boiler Load Fast cutback). 
If the temperature reaches the set value "Max 
3" emergency cooling valve is open on the 
right and send it to DCS boiler load demand 
reduction boiler (Boiler Load Fast cutback). 
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