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Abstract 
The current and recent activities in the lead-zinc Sasa mine or copper Bucim mine and flotation of galena and sphalerite 

or chalcopyrite, producing metals for market, are reason for possible troubles from tailing dam-pond and surrounding river, 

ambient air and plant dust. This appearance is significant for the surrounding environment, but legislative and ecological law 

directive limited the quantity of these. In this paper will be present results of investigations from plant (flotation), crushing and 

grinding section, ambient around the mine etc. with quality of ambient air and presence of dust in the environment using 

appropriate apparatus for these measurements. 
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Апстракт  
Тековните и неодамнешните активности во Саса, Тораница, Злетово или Рудникот Бучим, како и флотацијата 

на галенит и сфалерит или халкопирит, кои произведуваат метали за пазарот, се причина за евентуални проблеми во 

хидројаловиштето и околната река, амбиентниот воздух и прашината во постројката. Овој изглед е значаен за околината, 
но директивата за законодавство и еколошко законодавство го ограничи количеството на овие. Во овој труд ќе бидат 
презентирани резултатите од испитувањата од постројки (флотација), дробење и мелење, амбиент околу рудниците итн., 

Со квалитет на амбиентниот воздух и присуство на прашина во околината со користење на соодветни апарати за овие 
мерења.  
 

Клучни зборови: амбиентален воздух, прашина, Саса, Бучим, Тораница, Злетово  

 

1. Introduction 

Flotation tailing dams constructed and managed by appropriate mines for metal minerals can be ecological 

danger. In certain cases and periods they can be high contaminators of the environment, surface and ground water 

and air. That means that through the land, water and air they affect on the environment and all flora and fauna. 

Appearance of gas in pits or flotation plants. The air in the vicinity of these locations and dust from the plants or the 

one from the winds are ecological problems that must be limited in accordance with the law standards and 

normative, in order to meet the law regulative. This paper is based on inspection of ambient air, aero sediments and 

dust in mine “Sasa” in order to enable problem detection and their potential solution, as well and improvement of 

the environment. 

Disposal of the mining activities, such as flotation plants from galena and sphalerite or chalcopyrite ores, 

are possible risk elements for the anthropogenic impact for the life environment or working environment. Specially, 

if it’s well known that these disposals are located in the mountain valeys (Sasa mine, Bucim mine, Toranica Mine 

etc.). The tailing dams with present sands (including different minerals, such as galena, sphalerite, pyrite, 

chalcopyrite) are contributors or possible pollutants for surface or underground water in the surrounding 

environment. The presence of the heavy metals in these pollutants and sands are hazard for people, animals and 

plants. The wind activity is a factor for sand moving, especially in the case of weather changes and climate 

conditions. The moving of the dust at the ceiling of the house is a possible hazard appearance having in the mind the 

sands are minerals bearing means and pollutants for environment. The possible troubles or havaries in the tailing 

Стручен труд УДК: 504.3.054
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dams are the possible hazard for the people around these objects. Dust concentration measurements in the mining 

atmosphere around the Sasa, Toranica, Zletovo and Bucim mines (2016-2017) will be presented below. 

 

 

2. Dust concentration measurements in the mining atmosphere around the Sasa, Toranica, Zletovo 

and Bucim mines (2016-2017) 

According to the carried out measurements of the dust concentration (concentration of mineral particles in 

the atmosphere or ambient air), there are the cases of air pollution of the working or life environment, in the 

working places such as flotation plant, places for inventor, places for reagents or crushing & grinding mills. 

According to the state regulation for the permitted values for levels and types of pollutants materials in ambient air, 

with the measurements are accepted the concentration of dust РМ10. The measurements of the dust concentration in 

the mining atmosphere are carried out according to the ЕК 50081-1,1992 и ЕК 50082-2, 1993 – standards for 

measurements of generic emission for residential, commercial, easy industrial or industrial environments. The 

measurements of the dust concentration are carried out by MICRO Dust рго, with cyclone sampler and PUF РМ10 

filter, by the principle of Forward light scattering 880 nm infrared source, with the measurement range and interval 

0,001-2500 µg/m
3
. This device is calibrated according to the 1ЅО 12103-1 А2. 

 

Table 1. Result of dust concentration 

Табела 1. Концентрација на прашина  
 

Measure date: 2016 

Dust concentration in ambient air (РМ10) 

Established mean (24 hours) 

(µg/m
3
) 

Limited values (24 hours) 

(µg/m
3
) 

Т1 – Industrial circle 0,040   

0,05 Т2 – Tailing base  4 0,037 

 

Table 2. Dust concentration in Flotation plants Sasa, Toranica and Zletovo 

Табела 2. Концентрација на прашина во постројките за флотација во Саса, Тораница и Злетово 

Dust concentration in the ambient air (PM10)  

Measurement date: 

2016/2017 

Measured value (µg/m
3
) Limmited values 

(µg/m
3
) SASA Toranica Zletovo 

Ball&Rod 1.40 1.37 1.39  

 

1.37 
K (Pb&Zn) 1.23 1.30 1.22 

Lead pressing 1.00 1.20 1.15 

Zinc pressing 1.23 1.32 1.27 

Conc-tes Stock 1.00 1.22 1.30 

 

According to the carried-out measurements, the dust concentration treated measure of concentration of 

particles or dust concentration in the ambient or atmosphere in the mineral (processing plants: flotation, grinding, 

pressing, inventor or stocks for concentrates etc.) in the Sasa, Toranica, Zletovo. and Bucim flotation. The 

measurements are carried out according to the existing standards IЅО (1СЅ 13.040.20), using the modified sampler 

with impactor with maximum capacity of 1-3 m
3
/h. It’s moveable instrument or device with possibility of sampling 

in the period of 1 minute to 24 hours. 

 

Table 3. Dust concentration in Flotation plant Bucim 

Табела 3. Концентрација на прашина во постројката за флотација Бучим 

Dust concentration in the ambient air (PM10) in Bucim 

Measurement date: 

2016/2017 

Measured value 

(µg/m
3
) 

Limmited values 

(µg/m
3
) 

Grinding 1.37  

1.37 Flotation 1.30 

CuFeS2 pressing 1.20 

Conc-tes Stock 1.27 
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         Table 4. The methods, device and standards for dust concentration measurement 

 Табела 4. Методи и стандарди за мерење на концентрацијата на прашина 
 Measurement method Analitical interval 

РМ10 Impactor with cyclone and flow from1 to 3 m
3
/h. 0,1 - 2500 µg/m

3
 

 

 

It’s evident from the results that As and Cd aren’t in the framework of the EU standards. Concentrations of 

the Cu, Pb, Zn are high. It’s evidently in the case of the Sasa, Toranica, Zletovo and Bucim impact to the working 

and life environment.  

 

 

Table 5. Carried out chemical analysis of ceiling dust samples, Sasa surrounding 

Табела 5. Хемиска анализа на прашина од околината на Саса 
N

o Аѕ Сd Сu Pb Zп 

mg/kg 

1 100,4 59,60 401,0 76.25 65.35 

2  72,5 36,95 420,2 64.80 63.90 

3  84,5 40,72 384,8 73.80 44.50 

4 114,4 69,42 535,0 65.95 48.00 

5 120,0 55,60 470,0 64.25 46.50 

6 130,5 56,50 435,2 54.80 54.60 

7 133,5 50,70 359,1 83.85 54.50 

8 134,4 65,05 430,7 44.35 56.50 

9 100,5 46,95 425,0 64.55 54.10 

 

 

 

 

 

                    
Figure 1. Samples location Sasa, Toranica & Zletovo      Figure 2. Samples location – Bucim tailing dam  

    Слика 1. Мерни места Саса, Тораница и Злетово Слика 2. Мерни места – Бучим флотациско јаловиште 
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Table 6. Carried out chemical analysis of ceiling dust samples, Toranica surrounding 

Табела 6. Хемиска анализа на прашина од околината на Тораница 
N

o Аѕ Сd Сu Pb Zп 

 mg/kg 

1 105,9 59,00 400,0 70.50 60.35 

2  79,5 50,95 420,2 67.80 63.90 

3  80,5 50,70 400,8 70.80 48.50 

4 110,5 60,40 435,0 68.95 48.00 

5 120,0 55,60 470,0 64.25 46.50 

6 120,5 56,50 455,2 58.80 54.60 

7 133,5 50,70 359,1 83.85 54.50 

8 133,5 65,05 430,0 44.30 56.50 

9 130,5 56,95 425,0 54.55 54.10 

 

     Table 7. Carried out chemical analysis of ceiling dust samples, Zletovo surrounding 

  Табела 7. Хемиска анализа на прашина од околината на Злетово 

N
o Аѕ Сd Сu Pb Zп 

 mg/kg 

1  90,4 60,60 400,0 68.25 65.35 

2  92,5 60,95 420,2 66.80 63.90 

3  90,5 60,70 400,8 73.80 54.50 

4 110,4 60,45 435,0 75.95 48.00 

5 110,0 55,60 470,0 64.25 56.50 

6 130,5 56,50 435,2 74.80 54.60 

7 130,5 57,70 365,1 83.85 54.50 

8 130,4 55,05 430,7 44.35 56.50 

9 130,5 66,95 425,0 64.55 54.10 

 

Table 8. Carried out chemical analysis of ceiling dust samples, Bucim surrounding 

Табела 8. Хемиска анализа на прашина од околината на Бучим 

N
o Аѕ Сd Сu Pb Zп 

 mg/kg 

1 20,5 20,60 507,0 26.25 25.30 

2 22,5 30,90 520,2 24.80 23.90 

3 24,5 20,75 654,8 22.85 14.50 

4 34,4 19,20 535,0 25.95 18.00 

5 20,0 15,60 570,0 24.00 16.50 

6 13,5 16,50 535,2 24.80 24.60 

7 33,5 20,70 559,1 23.85 24.50 

8 14,4 25,05 530,7 24.30 26.50 

9 10,5 26,95 525,0 24.50 24.10 

 

 

3. Conclusion 

The measurements of the dust concentration in the mining atmosphere are carried out according to the ЕК 

50081-1,1992 и ЕК 50082-2, 1993 – standards for measurements of generic emission for residential, commercial, 

easy industrial or industrial environments. The measurements of the dust concentration are carried out by МICRO 

Dust рго, with cyclone sampler and PUF РМ10 filter, by the principle of Forward light scattering 880 nm infrared 

source, with the measurement range and interval 0,001-2500 µg/m
3
. This device is calibrated according to the 1ЅО 

12103-1 А2. According to the measurements it’s evidently that the results for As and Cd aren’t in the framework of 

the EU standards. Concentrations of the Co, Cr, Ni are lower (EU standards). Concentrations of the Cu, Pb, Zn are 
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higher (EU standards). It’s evidently in the case of the Sasa, Toranica and Zletovo, and of course in the Bucim 

impact to the working and life environment.  
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