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ABSTRACT:  The power plants pollute the atmosphere, through the chimneys, continuously and constantly, huge 

volumes of flue gas containing relatively small concentrations of pollutants and particles. As a result, conventional 

boiler houses with conventional boilers are considered to be stationary sources of major anthropogenic emissions. 

Pollutants present in flue gas when discharged into the mouth of the chimney, called primary pollutants (SO2, SO3, NO2, 

CO2, CO, etc.), can remain as such and are therefore unchanged in smoke (CO2) or, on the contrary, they can be 

converted into secondary pollutants (NO, NO2, etc.). 

Both primary and secondary pollutants may enter into reaction chains with other pollutants or gases that enter into the 

natural air composition and may favor the formation of tertiary pollutants (ex. ozone). 
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1. INTRODUCTION 
 

The production and supply of electricity and 

heat in conditions of high efficiency and with 

the least impact on the environment according 

to directives (Directive 2001/80 / EC - 

transposed by Government Decision no.440 / 

2010 - on setting emission limitation 

measures in air emissions of certain pollutants 

from large combustion plants required 

compliance with the 400 mg / Nm
3
 emission 

limit value (VLE) for sulfur dioxide in flue 

gas(until 31.12.2015) and Directive 2010/75 / 

EU - transposed by Law 278/2013 on 

Industrial Emissions and amending Directive 

2001/80 / EC provides that from 1 January 

2016 the emission limit value (VLE) is 200 

mg / Nm
3
 for sulfur dioxide in flue gas [1]) is 

the main objective of the thermoelectric 

power plants today. For this reason, a series 

of rehabilitation measures for power units 

have been made, reducing the negative 

environmental impact due to NOx and SO2 

emissions [2]. 

The flue gas desulphurization plant was put 

into operation at the Power Plant Rovinari at 

unit 3 and at present all the units are equipped 

with flue gas desulphurization plants and this 

year, 2018, was put into operation at unit no. 

6 and the nitrogen oxide emission reduction 

facility. 

These emission control systems have their 

own control systems, which must be 

monitored, optimized and maintained, and on 

the other hand, these plants also have a strong 

impact on steam boiler automation systems, 

systems that need to be adapted, and 

optimized according to the requirements of 

the whole assembly [3, 4]. 
 

2. THE INSTALLATION FOR 

REDUCING SO2 EMISSIONS 

By analyzing the SO2 retention methods of 

the flue gas used worldwide and taking into 

account environmental legislation, the flue 

gas desulphurization plants are of the wet 

type, using as limestone as a substance and 

resulting as a byproduct from the sulfur 

dioxide retention process, gypsum. 

The main stages that can occur 

simultaneously following wet 

desulphurization are [5, 6]: 
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1. Absorption 

2. Neutralization 

3. Regeneration 

4. Oxidation 

5. Precipitation 

The wet desulphurization system of the flue 

gas is shown in Figure 1 and includes the 

following components [5, 6]: 

- the absorber system; 

- the flue gas system; 

- the system of supply, storage and 

preparation of limestone; 

- the limestone solution distribution system; 

- primary gypsum dehydration system; 

- transfer of gypsum slurry to the dense phase; 

- auxiliary systems. 

 

 
 

Figure 1 Flue gas desulphurization Power Plant Rovinari [5, 6] 

 

 

The absorber area is the most important part 

of the flue gas desulphurization installation, a 

vertical machine where the gases are 

subjected to chemical treatment. 

The wet desulphurization process takes place 

in stages. The reactions at each stage of the 

process can be grouped as follows: gas-liquid 

reactions, liquid-liquid reactions and liquid-

solid reactions. 

SO2 + CaCO3 + ½O2 + 2H2O → CaSO4·2H2O + 

+CO2   (1) 

 

The absorber area is divided into two main 

parts (Figure 3) [5, 6]: 

• Absorber (Gas Wash Area) 

• Reaction tank 
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Figure 2 The reactions at each stage of the process [5, 6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Absorber and Reaction tank [5, 6] 

 

This system of SO2 reduction in the flue gases 

within the limits provided by the norms, 

related to an energy block consists of the 

following installations [5, 6]: 

Flue gas are to be treated in a tower absorber 

with a diameter of about 15 m and a height of 

about 35.0 m (total absorber height including 

the conical side + 52.2m). They enter the 

absorber at a rate of about +15 m and come 

out over the top of it, being spray-washed 

with lime suspension. 

Due to contact with the lime suspension the 

flue gas cool in the absorber, reaching a 

temperature of 50-60 °C at the outlet. 

The desulphurized flue gas are discharged 

directly into the atmosphere without 

Absorber 

 

Reaction tank 
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preheating through a new chimney, wet type 

chimney, placed after the absorber and the 

new combustion gas fan. 

The chimney has a height of 120 m from the 

ground so as to ensure an adequate dispersion 

of the flue gas into the atmosphere so as to 

comply with environmental legislation 

regarding the setting of limit values of 

pollutants in ambient air. The inside diameter 

of the chimney is 7.2 m. 

The limestone slurry is introduced into the 

absorber by means of pumps in lime slurry 

tanks. Between the lower parts of the absorber 

tower there is a continuous circulation of the 

limestone suspension, which is carried out by 

means of the recirculation pumps placed near 

the absorber. 

In accidental cases when various damages 

occur in the absorber, the lower solution is 

discharged to an emergency tank that can take 

up the entire volume of the solution from the 

absorber. The air required for oxidation is 

injected into the lower part of the absorber by 

means of blowers. 

In the upper part of the absorber tower, clean 

flue gas pass through the fog eliminators to 

collect vapors and dust and gypsum particles. 

The fog cleaners are periodically washed with 

water. In the flue gases, the SO2 concentration 

is less than 400 mg/Nm
3
, assuming the use of 

all limestone slurry spraying levels. 

The installation for supplying and preparing 

limestone slurry. 

The wet-type desulphurization plant uses 

limestone slurry to reduce SO2 in the flue 

gases. 

The calcium lime suspension of the absorber 

within the IDG of the energy block is made 

from the limestone suspension tank. 

Exhaust final product installation (gypsum 

slag) 

The gypsum slurry exhaust system consists 

of: 

• Slam hydro cyclone, wherein the gypsum 

slurry obtained at the bottom of the absorber 

having a concentration of 30% solids and 

70% water is hydro cyclone to a concentration 

of 1: 1; 

• Gypsum slam reservoir with dimensions: 8 

m in diameter and 12 m height with a capacity 

of ~ 600 m
3
 providing a 24 hour operating 

reserve for the desulphurization of the block 

at the rated load. Tanks are equipped with 

safety valves as well as level indicators. 

• Pumping and transport pumps take up the 

slurry from the tank and send it to the slurry 

transfer tank. The capacity of these pumps is 

~ 60 t/h. Two pumps are mounted on each 

tank, one being in operation and one in 

reserve, providing a 100% reserve. 

The average values of SO2 emissions 

measured after the wet desulphurization 

process of the flue gas are summarized in 

Table 1 [7]: 

 

 

Table 1 Average values of SO2 emissions 

No. 
The 

year 

Sources 

generators 

Concentration 
Legal value 

[mg/Nm
3
] 

Quantities 

 [t/an] 
average SO2  

[mg/Nm
3
] 

1.  2017 

Boiler 3 171,5 200 mg/Nm
3
 1413,0680 

Boiler 4 179,70 200 mg/Nm 1429,5073 

Boiler 6 170,39 200 mg/Nm
3
 1456,9640 

2.  2016 

Boiler 3 152,8 200 mg/Nm
3
 1212,252 

Boiler 4 167,55 200 mg/Nm 1156,724 

Boiler 6 160,4 200 mg/Nm
3
 1108,811 

3.  2015 

Boiler 3 299,7 400 mg/Nm
3
 1009,500 

Boiler 4   307,4 400 mg/Nm 1118,7043 

Boiler 5  4226,2 400 mg/Nm
3
 874,8571 

Boiler 6 260,4 400 mg/Nm 1085,2282 

4.  2014 
Boiler 3 256,2 400 mg/Nm

3
 930,3454 

Boiler 4   325 400 mg/Nm 157,2414 
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Boiler 5  3894 400 mg/Nm
3
 7958,9272 

Boiler 6 266,3 400 mg/Nm 1062,0671 

5.  2013 

Boiler 3 268,51 400 mg/Nm
3
 878,3551 

Boiler 4   - RK - 

Boiler 5  5490,35 400 mg/Nm
3
 11778,8305 

Boiler 6 267,85 400 mg/Nm 893,032 

6.  2012 

Boiler 3 252 400 mg/Nm
3
 1094,0754 

Boiler 4   4678,77 400 mg/Nm 8770,8694 

Boiler 5  5486,99 400 mg/Nm
3
 15407,2456 

Boiler 6 293,20 400 mg/Nm 1018,3842 

7.  2011 
Boiler 3,4 3910,52 

- 
22913,6412 

Boiler 5,6 5486,99 16040,3509 

8.  2010 
Boiler 3,4 4665 

- 
41.220,2319 

Boiler 5,6 5362 13.546,7967 

9.  2009 
Boiler 3,4 4229 

- 
44269,162 

Boiler 5,6 4613 19279,953 

 

3. CONCLUSION 
 

From the results obtained from the 

measurements, it is observed that the wet 

desulphurization of the flue gases led to the 

reduction of the sulfur dioxide content of the 

flue gas to < 200 mg / Nm
3
. 

The desulfurization method responds well to 

the normal variation of steam boiler load 

while maintaining the design value of the 

desulphurization efficiency. This method is 

simple, without too many components in each 

plant, therefore it works smoothly, and 

immediately after desulphurization the flue 

gases can be discharged. 
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