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Abstract Py Py VL

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.

Key words: Ambient air, dust, Sasa, Bucim, Toranica, Zletovo
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ArmncTpakTt

TekoBHHUTE U HeoJaMHEIIHUTE akTUBHOCTU BO Caca, Topanuya, 3nemoso win Pygaaukor Byuum, xako u ¢ioranujata
Ha TaJeHUT U c(aliepuT WIH XaJIKOIMPHUT, KOU IPOM3BEIyBaaT METalU 3a 11a3apoT, ce NMPHYMHA 32 €BEHTYaIHHU NPOOIEMH BO
XHUJPOjaJIOBUIITETO U OKOJIHATA peKa, aMOMEHTHHOT BO3/IyX ¥ IIpallIMHATa BO IOcTpojkara. OBOj M3rJIe] € 3Ha4acH 3a OKOJIMHATA,
HO AMPEKTHBATa 3a 3aKOHOJABCTBO M E€KOJIOIIKO 3aKOHOJABCTBO I'O OIPaHMYM KOJIMYECTBOTO Ha oBHe. Bo 0Boj Tpyn ke Ompmat
MIPE3eHTHPAHN Pe3yNTaTHTE OJ] HCIUTYBamarta off HocTpojku ((roranuja), npodeme U Meneme, aMOUSHT OKOIy PYAHHIUTE HTH.,
Co xBanuTeT Ha aMOMEHTHHOT BO3/yX M IIPHCYCTBO Ha IpAIIMHA BO OKOJIMHATA CO KOPHCTEHEC HAa COOABETHH allapaTH 3a OBHE
Mepema.

Kayunu 36opoBu: ambuenmanern 6030yx, npawuna, Caca, byuum, Topanuya, 3nemogo

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
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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 PM,o. The measurements of the dust concentration in
the mining atmosphere are carried out according to the EK 50081-1,1992 u EK 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 pro, with cyclone sampler and PUF PM,,
filter, by the principle of Forward light scattering 880 nm infrared source, with the measurement range and interval
0,001-2500 pg/m’. This device is calibrated according to the 1SO 12103-1 A2.

Table 1. Result of dust concentration
Tabena 1. KoHIleHTpanyja Ha mpanimHa

Dust concentration in ambient air (PM;)
Measure date: 2016

Established mean (24 hours) Limited values (24 hours)
(ug/m’) (ug/m’)
T1 — Industrial circle 0,040
T2 — Tailing base 4 0,037 0,05

Table 2. Dust concentration in Flotation plants Sasa, Toranica and Zletovo
Tabena 2. KoHIleHTpanyja Ha mpamnHa BO MOCTPojkuTe 3a duiortarnuja Bo Caca, Topanuia u 31eToBoO

Dust concentration in the ambient air (PM,()
Measurement date: Measured value (ug/m’) Limmited values
2016/2017 SASA Toranica Zletovo (pg/m3)
Ball&Rod 1.40 1.37 1.39
K (Pb&Zn) 1.23 1.30 1.22
Lead pressing 1.00 1.20 1.15 1.37
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 ISO (1CS 13.040.20), using the modified sampler
with impactor with maximum capacity of 1-3 m*/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
Ta6ena 3. KoHrenTpaiyja Ha mpainHa BO MOCTpojkara 3a duoranyuja byanm

Dust concentration in the ambient air (PM,) in Bucim
Measurement date: Measured value Limmited values
2016/2017 (ng/m’) (ng/m’)

Grinding 1.37
Flotation 1.30 1.37
CuFeS,; pressing 1.20
Conc-tes Stock 1.27
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Table 4. The methods, device and standards for dust concentration measurement
Tabemna 4. Merou 1 CTaHAApAM 332 Meperh-¢ HAa KOHIISHTpaNKjaTa Ha IpalnHa
Measurement method Analitical interval

PM,, | Impactor with cyclone and flow froml to 3 m’/h. 0,1 - 2500 pg/m’

Sasa, Toranica & Zletovo
Crnmka 1. Mepuu mecta Caca, Topannna u 3netoBo  Crmka 2. MepHH MecTa — ByunM duroTanucko jamoBumTe

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
Tabena 5. Xemucka aHanm3a Ha IpamHa of] okonrHara Ha Caca

N° As | Cd | cu | Pb | zn
mg/kg
1| 1004 | 59,60 | 401,0 | 7625 [ 65.35
2 | 725 | 3695 | 4202 | 64.80 [ 63.90
3| 845 [ 40,72 | 3848 | 73.80 | 44.50
4 | 1144 | 6942 | 5350 | 65.95 | 48.00
5 | 120,0 [ 5560 | 4700 | 6425 | 46.50
6 | 1305 [ 56,50 | 4352 | 54.80 [ 54.60
7 | 1335 [ 50,70 | 359,1 | 83.85 | 54.50
8 | 1344 [ 6505 | 4307 [ 4435 | 56.50
9 | 1005 | 4695 | 4250 | 64.55 | 54.10
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Table 6. Carried out chemical analysis of ceiling dust samples, Toranica surrounding
Tabena 6. XemMucka aHaJIM3a Ha paniuHa oj okoyiMHaTa Ha TopaHuia

N° As cd | Cu Pb Zn
mg/kg
1| 1059 | 59,00 [ 4000 [ 7050 | 60.35
2 | 795 50,95 | 4202 [ 67.80 | 63.90
3| 805 50,70 | 400,8 [ 70.80 | 48.50
4 | 1105 | 60,40 | 4350 | 68.95 | 48.00
5 | 1200 | 5560 | 4700 | 64.25 | 46.50
6 | 1205 | 56,50 | 4552 | 58.80 | 54.60
7 | 1335 | 50,70 | 359,1 | 83.85 | 54.50
8 | 1335 | 6505 | 430,0 | 4430 | 56.50
9 [ 1305 | 56,95 | 4250 | 54.55 | 54.10

Table 7. Carried out chemical analysis of ceiling dust samples, Zletovo surrounding
Tabena 7. XemMucka aHain3a Ha IpaniuHa oj OKOJIMHATA Ha 3JI€TOBO

N° As cd | Cu Pb Zn
mg/kg
1| 904 60,60 | 4000 [ 6825 | 6535
2 [ 925 60,95 | 4202 [ 66.80 | 63.90
3] 905 60,70 | 400,8 [ 73.80 | 54.50
4 | 1104 | 6045 | 4350 | 7595 | 48.00
5 ] 1100 | 5560 | 4700 | 64.25 | 56.50
6 | 1305 | 56,50 | 4352 | 74.80 | 54.60
7 | 1305 | 57,70 | 3651 | 83.85 | 54.50
8 | 1304 [ 5505 | 430,7 | 4435 | 56.50
9 | 1305 | 66,95 | 4250 | 64.55 | 54.10

Table 8. Carried out chemical analysis of ceiling dust samples, Bucim surrounding
Tabena 8. Xemucka aHain3a Ha MpaniuHa of OKOJIMHATa Ha bydum

N° As cd | Cu Pb Zn
mg/kg
1 [ 205 20,60 | 5070 | 2625 [ 2530
2 | 225 30,90 | 5202 [ 24.80 | 23.90
3 [ 245 20,75 | 6548 [22.85 14.50
4 | 344 19,20 | 5350 | 2595 [ 18.00
5 | 200 15,60 | 570,0 | 24.00 [ 16.50
6 | 135 16,50 | 5352 | 24.80 | 24.60
7 | 335 20,70 | 559,1 | 23.85 | 24.50
8 | 144 25,05 | 530,7 | 2430 | 26.50
9 [ 105 26,95 | 5250 | 2450 | 24.10

3. Conclusion

The measurements of the dust concentration in the mining atmosphere are carried out according to the EK
50081-1,1992 u EK 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 pro, with cyclone sampler and PUF PM, filter, by the principle of Forward light scattering 880 nm infrared
source, with the measurement range and interval 0,001-2500 pg/m’>. This device is calibrated according to the 1SO
12103-1 A2. 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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