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Lignite combustion, a critical source of electricity in 

countries like Kosovo, poses significant 

environmental and health challenges due to dust 

pollution. This study focuses on the heavy metal 

composition of lignite dust and evaluates emissions 

from power plants to assess their impact. Advanced 

spectroscopy and particle analysis techniques 

revealed notable concentrations of heavy metals, 

including iron, sulfur, zinc, lead, manganese, 

copper, and cadmium. Emission monitoring 

consistently recorded lignite dust levels exceeding 

permissible standards. The health impact analysis, 

centered around communities near the Kosova A 

and Kosova B power plants, highlights a correlation between high emission levels and increased health issues among residents. While 

lignite has some environmental advantages, such as lower carbon content compared to higher-rank coals, these benefits are outweighed 

by the adverse effects of dust pollution. This study underscores the urgent need for effective mitigation strategies to address 

environmental degradation and public health risks associated with lignite use. 

 

 
INTRODUCTION 

The use of lignite and coal in the production of 

electric energy in the world is causing high pollution 

in the environment and with this also many health 

problems. 

This great concern is also present in the 

Republic of Kosovo in the city of Obiliq and its 

surrounding areas where, as of now, lignite is 

used as the only source for the production of 

electricity. Lignite is of special importance for the 

production of electricity in Kosovo, making up 

for 97% of the total production of electricity, and 

as such will continue to remain the main fuel for 

electricity production in the long term. The fact 

that lignite is used near the  

source site is explained by the low calorific value 

compared to oil and coal, contributing to the fact 

that the costs of transporting wet lignite over longer 

distances would not be economical. 

Before being used, Kosovo’s lignite must 

undergo processing treatment in order to add 

combustible substances and improve its properties. 

Its substantial presence in Kosovo is estimated to be 
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a reserve of over 10 billion tons. Following this 

characteristic, it is evident that Kosovo presents a 

very large energy potential, increasing the need for 

the most rational use of these reserves and the 

methods used in treating them, in order for the 

combustion to be as complete as possible.1,6 

 

 

Fig. 1 – View of power plant Kosova A and Kosova B (2024). 

 

In Kosovo, more than 90 percent of electricity 

generation comes from two coal-fired power plants, 

Kosovo A and Kosovo B. At the same time, these 

power plants are also the biggest polluters in the 

country and are responsible for most of the air 

pollution in the town of Obiliq, located between 

them. 

Both power plants are located in Obiliq, 

respectively Kosova A in the southeastern suburbs 

and Kosova B on the north-western side. Along with 

nearby landfills and open-pit lignite mines, the 

power plants exhaust large amounts of pollution 

year-round, posing serious health threats to the 

citizens of Obiliq. The Annual Report on the State 

of the Environment in Kosovo for 2017 concludes 

that in Obiliq 'there were exceedances of the 

maximum allowed values for PM10 and PM2.5 

even during July, August, and September, as a result 

of emissions from the Kosova A and Kosova B 

power plants and other activities, such as extraction, 

transportation and storage of lignite.2,6 

The ongoing process of climate change has 

shown that sustainable development is necessary 

and existing resources need to be used in the form 

of a circular economy, and no more in a linear 

economy as has been the case until now.3 Air 

pollution is a global threat leading to large impacts 

on human health and ecosystems, a condition that 

has worsened with time as emissions and 

concentrations have increased in many areas 

worldwide.3, 4 

MATERIALS AND METHODS 

For the identification of metals in the 

composition of lignite dust, the sample was 

analyzed with the volumetric method and atomic 

absorber. The sample was taken from the lignite 

used for burning in the family economy and was 

analyzed in November 2023. 

To determine the composition of the lignite 

powder, we used hydrochloric acid (HCl) as a 

solvent in atomic absorption spectroscopy (AAS). 

The steps of using HCl to determine the 

composition of lignite powder are as follows: 

Sample preparation: Lignite dust is usually 

insoluble in water due to its organic nature. 

Therefore, it must be distributed or dissolved to 

release the elements of interest into the solution. 

HCl is commonly used for this purpose as it can 

dissolve many minerals and metals present in the 

lignite sample. 

Dissolution: The sample of lignite dust is mixed 

with a known volume of HCl in a dissolution vessel. 

The mixture is then heated to facilitate the 

dissolution of the sample. The heating process 

accelerates the reaction between the acid and the 

about:blank
https://www.eea.europa.eu/publications/air-quality-in-europe-2019
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sample, allowing metals and other elements to be 

released into the solution. 

Dilution: After the dissolution, the resulting 

solution can be diluted with water to achieve a 

concentration suitable for analysis. The dilution 

ensures that the concentration of the analytes falls 

within the linear range of the AAS instrument. 

Analysis: The diluted solution is then aspirated 

into a flame or atomized using another technique 

compatible with the AAS instrument. As the sample 

passes through the flame or atomizer, atoms of the 

elements of interest absorb light at specific 

wavelengths when exposed to light from a hollow 

cathode lamp. The absorption of light is directly 

proportional to the concentration of the analyte in 

the sample. 

Calibration and measurement: Calibration 

standards of known concentrations are prepared using 

certified reference materials or standard solutions. 

These standards are used to create a calibration curve 

that relates light absorbance to analyte concentration. 

The absorbance of the sample solution is then 

measured and its concentration determined based on 

the calibration curve. 

Data analysis: The concentration of each 

element in the lignite sample is calculated based 

on the absorbance readings obtained from the 

AAS instrument and the calibration curve. These 

concentrations can then be used to quantify  

the elemental composition of the lignite dust 

sample. 

Preparation of standard solutions for 

atomic absorber (AAS series spectrometer): 

We measure 1g (or 0.5g) of the solid sample, 

place it in a 250 ml beaker and treat it with 15 ml 

of HCl acid (1:1). We evaporate it while it is wet 

and add 15 ml of HNO₃ (1:1). When the amount 

evaporates with heating, we add another 15 ml of 

HCl (1:1), and proceed to evaporate the sample 

almost until it is completely dry. Afterward, we 

add 25 ml of distilled water and continue heating 

(boiling). We let it cool down and then place it in 

a 100 ml container (mixer) and fill it with distilled 

water up to the meniscus. 

These parameters were selected with the aim of 

optimizing the accuracy and sensitivity of 

measurements during the analysis of heavy metals 

in lignite dust (Table 1).

 
Table 1 

The selected parameters optimize measurement accuracy and sensitivity 

Metal Wavelength (nm) Temperature (˚C)/ramp-hold (s) Cleaning (˚C) 

  Ashing step Atomization step  

Fe 248.3 1000/10-3 2700/0-3 2750 

Pb 283.3 700/10-3 2000/0-3 2500 

Zn 213.9 500/10-3 1800/0-3 2400 

Cd 228.8 500/10-3 2000/0-3 2400 

Cu 324.8 900/10-3 2000/0-3 2400 

Mn 279.5 900/10-3 2000/0-3 2500 

 

 
Fig. 2 – Graphical representation of the composition of lignite dust  (used in family economies) – December 2023 

https://symbl.cc/en/2083/
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The presence of pyrite (FeS₂) in lignite dust can 

indeed have environmental implications, mainly 

due to the release of sulfur dioxide (SO₂) during 

combustion. 

Lignite dust containing FeS₂ oxidizes to form 

SO₂, a major air pollutant known for its harmful 

effects on human health and the environment. From 

the graphic representation, we notice that we have a 

value of 1.26% of sulfur in the lignite dust which 

can present risks to human health, especially 

regarding respiratory health, through inhalation of 

dust particles and exposure to sulfur dioxide. 

The sample presented in Fig. 3 weighs 1g and we 

have analyzed it in the 1 ton device (X-RAY) which 

is located in the University “Isa Boletini” 

Mitrovica), where the accuracy of the results in the 

X-ray device is about 70%. 

The sample of 1g (Fig. 3a) is placed in the 

apparatus (Fig. 3b), the first sample stayed for 

301.35 sec, the second sample stayed for 300.28 sec, 

and the third sample stayed for a time of 300.88 sec. 

This was a process that allowed the presence of 

metals and two metalloids to be determined (shown 

in the graphic representations Figs. 4–6). 

 

 
Fig. 3 – View of the emission sample (a); view of the X-RAY laboratory apparatus (b). 

 

 

 
Fig. 4 – Determination of the emission of lignite dust with the X-RAY apparatus (1ton), Obiliq. 

 

https://symbl.cc/en/2082/
https://symbl.cc/en/2082/
https://symbl.cc/en/2082/
https://symbl.cc/en/2082/
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Fig. 5 – Determination of the emission of lignite dust with the X-RAY apparatus (1ton), Dardhishte. 

 

 
Fig. 6 – Determination of the emission of lignite dust with the X-RAY apparatus (1ton), Inkos. 

 

Spectrum Shape and Interpretation: 

The shape of the spectrum includes several sharp 

peaks and a relatively low baseline. 

The most intense peak appears around the 8–10° 

mark, corresponding to a high concentration of Zinc 

(Zn) in the lignite dust. 

Smaller peaks around 4–6° are labeled as Barium 

(Ba) and Iron (Fe), indicating these elements are 

present in lower quantities. 

The sharpness of peaks confirms the presence 

of distinct elements, while broader features might 

indicate overlapping signals or amorphous 

phases. 

From the three samples analyzed with the  

X-RAY apparatus, the following metals are present: 

Fe, Pb, Zn, K and two metalloids B and As. 

Graphic representation of dust from the 

Kosovo A and Kosovo B power plants: In the 

Kosovo A Power Plant, specifically in units A3, A4, 

and A5, continuous emission monitoring equipment 

for dust particles has been installed. In the Kosovo 

B Power Plant, gas and dust calculations are 



202 Zarife Bajraktari Gashi and Mimoza Kovaçi Azemi  

performed according to the 'Administrative 

Instruction (QRK) No. 07/2021 on Rules and 

Standards for Emissions into the Air from 

Stationary Sources of Pollution'.4 

 

 
Fig. 7 – Graphic presentation of dust from Kosovo's power plants.4 

 

The graph shows a clear seasonal impact on 

emission values: 

Winter (January, November, December) 

The “Kosovo B” power plant exhibits very high 

dust emissions (above 300 mg/Nm³). 

The “Kosovo A” power plant also emits dust but 

at lower levels. 

This can be attributed to the increased demand 

for electricity during cold months, leading to higher 

coal combustion and, consequently, greater dust 

emissions. 

Spring (March, April, May) 

Emission values begin to decrease, especially in 

April and May. 

In April, “Kosovo B” experiences a significant 

reduction in emissions compared to winter months. 

This may be due to lower energy consumption 

for heating and improved atmospheric conditions 

that help disperse pollutants. 

Summer and Autumn (June – October) 

During this period, emissions from both power 

plants are almost negligible. 

This can be explained by seasonal maintenance 

of power plants or lower coal consumption for 

energy production during summer months. 

The high amount of dust presented in Fig. 7 is 

also the result of several factors contributing to the 

increase in dust quantity:4 

The large number of vehicles traveling in 

the Obiliq area. 

Household economies that use lignite for 

heating and cooking 

Agriculture  

Surface mines located near the Kosova B 

power plant 

Others 

According to the data of the Ministry of the 

Environment and Spatial Planning for the year 

2022, the annual emissions in the air for the 

pollutants SO2 (sulfur dioxide), NOx (nitrogen 

oxides) and total dust in the two power plants of 

Kosovo A and B, it turns out that high emissions 

were measured in the thermal power plants of 

“Kosova B” (block B1 and B2) compared to the 

thermal power plants of Kosovo A (block A3, A4 

and A5). Meanwhile, during 2022 there was a 

reduction in total dust emissions, SO2 and NOx 

emissions, compared to 2021.9 

Works for the replacement of electrofilters 

(ESP) and measures to reduce nitrogen oxide 

(DeNOx) in unit B1 of TC Kosova B are 

expected to begin in April 2025, while works for 

the replacement of electrofilters (ESP) and 

measures to reduce oxide of nitrogen (NOx) in 

unit B2 of TC Kosova B is expected to start in 

April 2024.9 

Graphic presentation of data on cardiovascular 

diseases and respiratory organ diseases in the 

municipality of Obiliq for the year 2022, the year 

2023, and the first half of 2024. 
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Fig. 8 – Graphic presentation of cardiovascular diseases in Obiliq during the years 2022, 2023 and the entire month of 2024  

(Sourse of Family medicine center Obiliq, July, 2024). 

 

In the municipality of Obiliq, at the center of 

family medicine, we managed to obtain data on 

cardiovascular and respiratory system diseases, 

which come as a result of pollution that may have 

been caused by Kosovo's power plants. (since the 

municipality of Obiliq is the most impacted place in 

Kosovo). From the graphic presentation in Fig. 8, it 

is observed that the highest number of cardiovascular 

diseases is found in the female gender. 

Graphic representation of respiratory diseases in 

the municipality of Obiliq for the year 2022, the 

year 2023, and the first half of 2024. 

 

 
Fig. 9 – Graphic presentation of respiratory diseases in Obiliq during the years 2022, 2023, and the entire month of 2024  

(Source of Family Medicine Center Obiliq, Jul, 2024). 

 

From the graphic presentation in Fig. 9, it is 

observed that the highest number of respiratory 

diseases is found in the female gender 

In summary, the emissions of sulfur, iron sulfide, 

heavy metals, and dust from the Kosova B thermal 

power plant have significant impacts on human health 

and the environment in the surrounding areas. It is 

essential for the Kosova B power plant to install filters, 

implement effective pollution control measures, and 

establish monitoring programs to mitigate these 

impacts and protect the health and well-being of 

nearby communities and the environment. 

CONCLUSION 

The research presented in this paper focuses on 

lignite in Kosovo. It analyzes the composition of 

lignite dust from household sources, the emission of 

lignite in the three areas most affected by lignite 

dust, the amount of lignite dust from two power 

plants in Kosovo (Kosova A and Kosova B), and 

investigates cardiovascular and respiratory diseases 

over the years 2022, 2023, and the first six months 

of 2024. 

From the research presented in this paper, we 

determined the following composition of metals in 

the lignite dust with the atomic absorber: Fe at 

2.99%, S2 at 3.42%, FeS2 at 6.41%, Zn at 0.04%, Pb 

at 0.03%, Mn at 0.7%, Cu at 0.02%, and Cd at 

0.001%. 

In conclusion, the analysis of lignite dust 

obtained from households has provided valuable 

insights into its elemental composition. The 

presence of various elements such as iron (Fe), 

sulfur (S), zinc (Zn), lead (Pb), manganese (Mn), 
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copper (Cu), and cadmium (Cd) highlights the 

potential environmental and health implications 

associated with the combustion or exposure to 

lignite dust. The significant levels of Fe and FeS2 

indicate the potential for the emission of iron 

compounds and SO2 during combustion, which can 

contribute to air pollution and respiratory issues. 

Additionally, the presence of S2 suggests the 

potential for the formation of sulfuric acid (H2SO4) 

upon exposure to moisture, leading to acid rain and 

environmental degradation. 

Furthermore, the detection of heavy metals such 

as Zn, Pb, Mn, Cu, and Cd raises concerns regarding 

potential toxicity and environmental contamination. 

These metals can risks to human health and 

ecosystems, particularly through exposure to 

contaminated air, soil, or water. 

The presence of these metals and metalloids 

underscores the importance of implementing 

effective measures to mitigate air pollution and 

protect public health. This may include 

implementing stringent regulations on emissions, 

adopting cleaner technologies in mining and energy 

production, and promoting sustainable practices in 

lignite processing and usage. 

Further research is warranted to better 

understand the sources, pathways, and impacts of 

these contaminants, as well as to develop targeted 

strategies for pollution control and public health 

protection. Overall, addressing the challenges 

associated with lignite dust contamination requires 

a comprehensive approach that integrates scientific 

research, regulatory measures, and public 

awareness initiatives. 

Part of the research is also the lignite emission 

shown in Figs. 4–6, where we analyzed three 

samples with the X-RAY device (Fig. 3b) where the 

composition of the metal and metalloids in the 

lignite powder were determined. 

The graphical representation of the amount of 

dust during the year 2023 poses an even higher 

concern for environmental researchers. 

In Figs. 8 and 9 the presentation of diseases in 

the municipality of Obiliq is very worrying for all 

of us. 

Therefore, I call for measures to be taken to 

improve the working conditions of the Kosova B 

thermal power plant and reduce the use of lignite by 

households (as lignite is very cheap and is used a lot 

in the Obiliq area in the fall and winter season). 

Kosovo’s lignite is a lignite with a low caloric 

quality (6714.49 KJ/kg), an average moisture value 

of 48%, and an ash composition of 21.33%.1,11  

In conclusion, the research underscores the 

importance of addressing lignite dust emissions to 

mitigate air pollution and safeguard human health 

and the environment. Effective measures must be 

implemented to control dust levels and minimize the 

release of hazardous substances into the air. 

Additionally, further research and monitoring are 

necessary to better understand the sources and 

impacts of lignite dust pollution and to develop 

targeted strategies for its management and control. 

RECOMMENDATIONS 

Electrofilters should be more efficient. 

Addition of green areas in proximity to the 

power plants. 

Investigate the possibility of returning gases 

from the lignite burning process in the Kosova B 

thermal power plant. 

Investigate alternatives regarding Kosovo’s 

potential to obtain electricity through wind and 

solar sources 
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