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 The aim is to make a contribution in solving air pollution, as 
one of accelerated factor of cardiovascular diseases and 
premature death in adults and pulmonary diseases in children 
by improved material for filter, designed to prevent or reduce 
harmful effects of air polutant.   

 

 Focus is on production of the improved material for filters 
that should capturing PM2,5 and attempt for ultrafine PM  
particles emitted from 3 sources in Užice and Kosjerić.  

 Target period is autumn and winter ( traffic is more heavy, 
the heating season start, industrial production increased due 
to the failure of the annual plan).  

 

 Vasoconstriction is more pronounced due to low T, high 
humidity, so cardiovascular and vascular problems increase. 



 

 

 

 

   Užice                                  Kosjerić 
 These two towns are specific due to geographical 

configuration, climate change manifestation, rivers nearby 

and external air pollution sources) 

 Target locations  
1. heating plant: fuel oil, coal 

2. intersections, roads with heavy traffic  

3. industrial zone 



1. Analysis of air pollution in Užice and Kosjerić, for last  5 
years have shown that these towns are periodically heavily 
polluted and exceeded the limit value for  some  pollutants: 
PM10, PM2,5 soot, NOx, SO2,  rarely nickel and very rarely As 
and Cd.   

2. Analysis of cardiovascular and vascular diseases for last 5 
years, indicate increase of problems during autumn and winter . 

3. The  blood marker, EKG reading are correlated with dominant 
air pollutant (soot, PM 10 particle, heavy metals, SO2, NOx) and 
weather conditions (low T, humidity, high P) in Užice and 
Kosjerić during autumn and winter and need for medical help. 

4. Statistical data are compared with similar data from  Holland, 
China, Russia and Ukraine and former Yugoslavia countries.  

1. C. A. Pope III,  R. T. Burnett, M. C. Turner, A. Cohen, D. Krewski, M Jerrett, S. M. Gapstur, M.J. Thun 
Lung Cancer and Cardiovascular Disease Mortality Associated with Ambient Air Pollution and Cigarette Smoke: Shape 

of the Exposure–Response Relationships, Environmental Health Perspectives, vol 119 , N 11, 2011 • 
2. A. Bhatnagar, Environmental Determinants of Cardiovascular Disease Circ Res. 2017 July 07; 121(2): 162–180. 
doi:10.1161/CIRCRESAHA.117.306458  



Table  1. Metals in suspend particles PM10 and PM2.5 in Urban area of Užice during 2020 



 Novelty of the research; new product - steel powder 
materials, ceramic, Sn spherical bronze, active charcoal, 
nano materials with improved characteristics for  selective 
particle collection, multiple filtration  

 Expected results : 
 lower cost of filters and its better efficiency,  
 technical compliance requires European standards for cars 

regardless of the fuel,  for industry and  higher efficiency 
and for  heating plant (on fuel, charcoal), multipurposes 
filters  

 Impact on surrounding; to reduce mortality from 
cardiovascular disease (50.000 inhabitants per year in 
range of 25-64 age), to reduce number of  children that 
have astma and similar pulmonary problems by reducing 
exposure to air pollutants  



The  approaches in Sampling  Analysis: typical and target accidental  

1. Air polutant analysis  

2. Cardiovascular  and pulmonary diseases  (autumn and winter) done 
by medical facilities 

3. Production of  improved filter materials (ceramic, spherical bronze, 
steel, boron silicate fibers, active charcoal, nano materials ) 

4. Achieving better population health status and air status for all 
inhabitants. 

 
Instrumental techniques for analysis: ICP, ICP-MS, GC-MS-MS, 
classical methods–gravimetric, blood counter and analyzer, UPLC MS-
MS , automatic station-sensor analysis, test of materials and filters 
by optical, electronic  microcopy, SEM, TEM, permeability test for 
sintered and coating  materials. 

1. M.  Todorovic  et al Environm. Sci and Pollut. Res., 2020, https://doi.org/10.1007/s11356-020-10129-z  
2. F. Mercier et al., J of Chromat. A, vol 1615 (2020) 460768, 1-13 

 



 
 The leading cause of death in  Russia, Ukraine and Serbia. 

 Many air pollutants damage the heart and blood vessels, have impact to pulmonary diseases.   

 

 Environmental contaminants mainly originate as a result  from multiple sources, vehicle exhaust emissions, industrial and 
heating processes and induce various toxicological effects, such as carcinogenesis, atherogenesis, and teratogenesis. From 
1990 air pollution has higher effect to cardiovascular then to respiratory diseases.  

 

 The chemical polutant proposed to be associated with  atherosclerosis are: organic compound, arsenic (Arsenic trioxide 
(As2O3) ,  the most prevalent in air ), cadmium,  suspended particles PM  10,  PM 2.5,  sulfur dioxide, carbon disulfide, 
carbon monoxide, soot.  

 

 Most pollutants lead to hypertension and arrhythmia. Heart damage is the most common due to damage to the endothelial 
barrier in blood vessels and the formation of atherosclerotic plaques, as well as stimulation of the inflammatory response. 

 

 Markers of myocyte necrosis, troponins and Inflammatory markers, markers of cardiac function and  EKG finding  are 
analyzed for  last 5 years  and for inhabitants from target area 

 3 confirmatory blood markers: troponin, CRP, pro-BNP  for seriously cardio problems. 

 

 Oxidative stress and inflammation remain key pathways by which inhaled PM may cause harm to the body, 
although the ability of these nanoparticle fractions of PM to translocate into the circulation could also account 
for the widespread effects of PM around, including myocardial infarction and stroke. 

 

 

 

 







Economic and effectivity analysis  improving dust extraction filters in 
plant, dust in melting factories, processing metal and cement 
productions and heating plant on fuel.  
 

The particle size  are main characteristic of mechanical filtering by 
spherical CuSn10 powder materials, which with inner connected 
systems of capillaries work as trap for all sorts of contaminant particles.  
 

For industrial dust it should be used sintered metal materials  combined 
with polymer materials  
 
 

1. M, Cvijovic , M. Radovanovic, N. Selakovic Material made for Study of Risk Assesment for Copper Mill in 
Sevojno  

 
2. Powder Metal Technologies and Applications was published in 1998 as Volume 7 of ASTM Handbook. 



Table 4: Comparation of before and after heating system improvement  to 
air pollution in Zenica, Federation of Bosnia and Herzegovina, no fuel oil 

Heating plant on fuel oil  generated NO2 ,soot, PM10 and PM2.5 
particles, heavy metals so improved filters are necessary in center 
of  Užice and in Kosjerić 

 1. TIM Heating plant Zenica ,, USE OF WASTE INDUSTRIAL GASES IN DISTRICT HEATING AND EFFICIENT 

COGENERATION, REEXPO , Sarajevo 2019. 



 

The filters will be with  improving performance in  
accordance with the purpose and lowering the price. 
 
2. Powders of 2 granulations were selected:100-200 microns and 200 -300 
microns, from commercial powder 316 L, austenitic non-magnetic steel 
3. Samples are pressed by 100 tons . 
4. Two types of edges have been tested, some correction are done  on the tools 
for making filters. 
5. Sintering of test flat filters samples of density 3,9 and 4,1 g/cm3, in the 
furnace in the atmosphere mixed gas 75% H2 and 25% N2 and in the furnace in 
the atmosphere of pure H2 
6. Succes in  characteristics such as master samples based on the permeability 
test and pore size for densities of 3.9 and 4.1 g/cm3 (density analysis, 3.99 
(3.90) g/cm3, porosity is close to the theoretically expected 49.18 (48.30%). 

 
  

  

  

 

Figure 2 : Microstructure for   
3,8 mg/cm3 density filter  

Figure 3 : Microstructure for  
5,5 mg/cm3 density filter  Figure 1:  Permeability test for 

different density flat filters  

1. Suk-Joong L.Kang, Sintering, Densification, Grain Growth And Microstructure, Elsevier Butterworth-
Heinemann, Amsterdam 2005  
3. M. N. Rahaman, Ceramic  Processing and Sintering, Marcell Deckker Inc , 2 nd Edition, New York  



 
 Filter materials must be economically available so that  all 3 key 

sources of pollution would use them: car owners, industrial 
produces ( dust, oil aerosol and fuel oil from heating plants ). 

 

 In this way we should give some impact to 
the global target to reduce cardiovascular 
mortality, the biggest cause of mortality by 
25%, including diabetes and pulmonary 
embolism till 2025. by the World Heart 
Federation.  



 

 

Thank you for your attention !!! 


