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1. OoIIITHU NNOJALIU O OBJAII'REHOJ CTPYYHOJ OPTAHU3AIIUIU KOJA
BPIIN MEPEIHA

OBJIAI'REHA CTPYYHA OPI"TAHU3AIINJA 3A BPINIEKLE MEPEIbA EMUCHIE 3ATADBYIVRUX
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2. OIIIITH MMOAAIIX O OHNEPATEPY U NNOCTPOJEBY Y KOJEM CE BPUIE
MEPEIBA

OIIEPATEP U IPEAMETHA ITOCTPOJEHA
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Jama - BEHTHIIAIIMOHO OKHO 4 - Ha qu(y30py BEHTUIATOpA
CraroHapHu H3BOp 3araljuBarba, OCHM MOCTPOjEEha 338 CArOpeBarbe
- BEHTIJIALMOHO OKHO 4 pyaHuka Jama Bop - r1aBHO BEHTHIAIIMOHO

HIOCTPOjeHe 3a IIPOBETpaBame - H3Boheme HCTPOLICHOT Ba3ayxa u3 Jame Ha
MOBPILUHY

epnogmuno meperse EMUCHIE 3aralyjyhux matepuja y 2022. roquan
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3. OlNUC MAKPOJIOKAIIUMJE U MUKPOJIOKAIIUJE NIOCTPOJEBA

MAKPOJIOKAIIMJA KOMIIJIEKCA

Omnuc: Bop je rpan u cemumre bopckor okpyra y ucrouHoj CpOuju y pernoHy Koju je
Mo3HAT U o uMeHoM Tumouka Kpajuna. KapaktepuctudHa je 6JiM3uHa rpaHUIia ca
Byrapckom u Pymynujom. Behn neo Teputopuje je Opicko-IuIaHUHCKH.

Besa ca rmaBHMM IyTHUM npaBueM - ayroryT E-75 (Beorpan - Cxomse) je moryha
MpeKo 4 myTHa mpaBma ¥ TO: myT mpeko bosbeBmna u [lapahuna myxuuae 87 km;
nyT npeko 3ajedapa, KwaxeBua u Huma gyxune 150 km; nyTt npeko XKary6urie,
Kyuesa u I[ToxxapeBua aykune oxo 158 km u nyT npexo 3arpaha u Munoriese Kyse
nykuae oko 205 km [1].

To je pyaapcku U MHAYCTPHUjCKU Tpaj ca pa3BUjeHOM 000jEHOM MeETalyprujoM.
Pynuuk 6akpa bop ca OTBOpeHNM KOIIOM je JIOLMPaH Ha CEBEPOMCTOYHOM JIeNTy Tpaja
Bopa,y xuapoTepMallHOj H3MEHBECHO] 30HHU ca IIpaBlieM npysxkama C3-JU, 3anaaHo ox
6opckor pacena. Ox 1903. rogune je oTnouena ekcmioaranuja 6akpa y bopckom
PYIHHKY M OTIIOYEO je OpKH pa3Boj rpajga. Bnacuumreo Hag BopckuM pyTHUKOM y
nepuony on 1903. mo 1940. romuHe npkao je ¢paHIycKd Kanmutan. Hemium cy
noctanu BiaacHUIM bopckor pyaHuka 4. ¢ebpyapa 1941. roaune. 3aBpuieTkoM
Pynnuka Gakpa y MajoaHneky U BeroBoM HHTErpanujoM ca bopckum pyaHHKOM,
Hactao je 1961. romuHe Pymapcko-tonmnonuwvapcku OaceH bop - PTB bop.
On neuembpa 2018. roaune, Biacauk PTh-a Bop je kunecka kommnanuja ZIJIN [2].

I'eorpadcke 44° 04'25" CT'lI
KoopAuHaTe 22°05' 26" T T
Hax. Buc. 395 m

Cnuxka 1. bop - Jloxayuja y Cpouju
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OIMUuC MAKPOJIOKAIIIMJE U MUKPOJIOKAIIUJE NIOCTPOJEIBA

MUKPOJIOKAIINJA TTOCTPOJEBA

Onwuc:

o ZiJin

VY najmeHocCT 0Of
HaceJba

I'eorpadcke
KOOpAMHaTe

VY ckiomy komruiekca kommanuje SERBIA ZIJIN COPPER DOO BOR - Orpanax PEB,
MOCITyjy JIBa pyJAHHKA Oakpa ca MOBPUIMHCKOM €KCILIOATAIUjoM (JIeKHIITa ,,Beauku
Kpusemn u ,,llepoBo™), jenan ca moa3eMHOM eKCILIoatanujoM (pyIHUK ,,Jama“), nBa
MOTOHA 3a MPUIIPeMy MUHEpaITHUX cupoBHHA (Quiotanuje y Kpusessy u bopy), jenan
pynHuK HemeTana (moBpiuuHCcku ko 1 @abpuka kpeua y 3arpalyy). [lom3eMHu pyaHUK
»Jama‘“ y Bopy, koutunyupano paau ox 1902. rogune [3].

Jama bop je oTBOpeHa:

- CEPBUCHHMM OKHOM 01 K+435 m mo x-105 m,

- M3BO3HUM OKHOM of K+363 m o k-137 m,

- BeHTHIALMOHUM OKHOM VO4 o k+367 m no x-155 m,

- nomohHuM BeHTWIanmmoHUM okHOM VOI1 ox k+396 m mo x+207 m y p.T.

bpe3onuk n

- BEHTHJIALIMOHUM OKHOM ,,HOBO 0KHO® 071 k+365 m 510 k+62 m y p.T. HoBO 0OKHO.
Ha cruyu I mpukasaH je caTelIMTCKH CHUMAaK JIOKallije BeHTmIanuoHoT okHa VO4.,
Ha cruyu 2 npukaszan je miuaH OoOMIDKBMX Haceba M BEHTWJIALMOHOT OKHa 4 ca
MOJIOJKajeM MEPHOT MecCTa.

BenTuianmono okHO 4 JIOUPAHO je Ha yIaJbeHOCTH O] OKO 375 M o1 HajOIMKeT
HaceJba 3MajeBo, Ha oko 660 M ox Hacesba bpezonuk u 750 m ox bopa

44° 05'27.58" CT'LI

22°05'43.38" UT'T

Haza.Buc. 378 m

Cnuka 2. Camenumcku cHUMAK J0Kayuje eeHmunayuonoz okrna VO4
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ONnMuC MAKPOJIOKAIIMJE U MUKPOJIOKAIINUJE ITOCTPOJEIHA

MUKPOJIOKAIINJA ITIOCTPOJEHA
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Cnuka 3. [Inan nacewa u 6eHmuIayuoHoe OkHa ca nonoxcajem meproe mecma (3170-22V0O4)

H3BemrTaj 6p. 3170-22
QF-957.609 Ocrane crpane-M3BemrTaj 0 Mepemy emucuje 3aralyyjyhux marepuja; Uzmame o0p.: 3 Ctp 9 o1 26
Marunyuu goxkymeHT QP-LAG-959.36 Uznamwe: 2; [Tpuor: 9



— |

HHCTUTYT 3A PYJAPCTBO U METAJIYPIT'JY BOP INSTITUT [ MINING AND METALLURGY INSTITUTE
JlaGopaTopuja 3a XeMHjCKa HCIUTHBAIA Laboratory for chemical investigation
3enenu Oynesap 35, m.¢.152 Zeleni bulevar Str. 35, POB 152
19210 Bop, Cpbuja 19210 Bor, Serbia

4. OIIUC IMIOCTPOJEBA Y KOJEM CE BPIIE MEPEBA

4.1 OIIMC TEXHOJIOLIKOTI ITPOLIECA

IIpoBetpaBame pynHHKa Jama bop Bpmin ce IenpecHoHUM IyTeM W To aujaroHanHo. lllema mpoBerpaBama je
CIIOXKEHa, ca JIBa yJia3a ¥ jelHIM HM3J1a30M Ba3JlyXa U3 Jame - oJ] HeKaJallllbIX HEKOIMKO H3J1a3a.
I[Tpoceuro ce y pyaHuk yBoau 50 m®/s Basayxa, o1 Hekamammux 135 m%/s Bazmyxa.
Yna3uu oTBOpH (IpOcTOpHje) Cy:
—  CEpBHUCHO OKHO, mpoduna 32 m?, kojum ce yoau 25 m®/s Basmyxa, on Hekagaumbux 90 m3/s;
—  M3BO3HO OKHO, npoduina 25.5 m?, kojum ce yBoau 25 m%/s Bazayxa, on Hekagammmbux 40 m/s.
W3nazxe npocropuje cy:
—  BeHTWIAnUOHO okHO VO4, mpoduma 6.2 m? kojum ce usBoam 50 md/s, o HekagamEUX
85 m®/s uctpomieHor Ba3ayxa;
—  BenTmwiIanuoHo okHo VO1, npoduna 9 m? (3apymeHo), kojum ce u3soamwio 50 m3/s Bazayxa;
— BerpeHo okHO VO ,,HoBO OKHO™ - HUje Y DYHKIIH]jH.
['maBHe 00jekTe MPOBETpaBama YNHE:
1. 00jeKxTH cBexke yJa3He CTpYje, a TO Cy:
"  CEpBHUCHO OKHO ,,Baca Jlperyn‘ kojum ce ysomu 30 m%/s cBexer Basayxa u
*  u3B03HO OKHO ,Mmxk.IlIucTek* kojuM ce yBoau 20 m®/s cBexer Ba3myxa.
2. o0jexaT MCTpOILIEHe N3JIa3HE BeTPeHe CTpYje, a TO je:
*  BeHTUIANUOHO 0kHO VO4 kojum ce uzoau 50 M¥/s ucTpoleHe Ba3ayIiHe cTpyje.
Hanomena:
- genmunayuono okno VOI 3a npoeempasarve pyonoe mena bpeszanuk nuje y ¢pynxyuju 3602 3apyuwasarea
oxkHa k+310 00 01.06.2006. 2o0une; enmunramop je ykioreH, maxo 0a ce npogempagarse p.m. bpesanux
maxohe epuiu npexo senmunayuornoz okna \O4;
- gewmuaayuoHo okHo ,,Hoeo oxno* nuje y ¢hynxyuju 00 npecmanxa paoosa y pyowom meny MH 00
1994. 200une, na ucmom ne nocmoju eenmunamop 00 1997.cooune.

I'’'TABHO BEHTMJIALITMOHO ITOCTPOJEWBE VO4

[Ipumpema u oTKONaBamke y jaMH BPIIHN C€ ONroBapajyhoM ompeMoM Ha IMHEYMAaTCKH HOTOH Kao M OIPEMOM ca
MOTOpHMA Ca YHYTPALIBUM CaropeBambeM.

Jama He mocenyje ypehaje 3a oTnpaniBame paaHuxX Ipoctopuja. [Ipodiaemu 3anpalieHoCTH paiHe CPEANHE Y jaMu
yciel oJjBHjarba oipeljeHHX akTHBHOCTH pelliaBajy ce MpoBeTpaBambeM jame bop mpexo BeHTHIIAIMOHOT OKHA.

Bentunanmono oxkHo VO4 Hanmaszu ce Ha CEBEPHO] CTPaHW KOCHHE CTapor MOBPIIWHCKOT KOmMa. YTPOXKEHO je
KITU3HIITEM Y TOPE:EM JIeNTy 11eBU okHa. OKHO je MaJor MOMIPEYHOT IpeceKa U HelpoIiasHo je Beh BuIire ro/iHa 300r
JOTPajaIOCTH CTYOHIITA U TI0jaBe MMyKOTHHA Y IIEBU OKHA.

BenTunanuono okao VO4, mpodpuna 6.2 m? u gyxune 465 m, noarpaheHo je 6eTOHCKOM IIOATPaIoM.

Ha Bentunanmonom okny VO4 msrpaljeHo je riaBHO BEHTHIIAIMOHO MOCTPOjehe ca BEHTHIIAIMOHUM KaHaIIMa 1
yrpaljerHnm jamckum BerTrnaropom tura ZITRON ZVN 1-20-500/4.
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OIIUC MOCTPOJEBA Y KOJEM CE BPIHIE MEPEIHA

4.2 TEXHUYKHU [TIOAALIU O ITIOCTPOJEBY

[TOCTPOJEBE CranuoHapHH W3BOp 3araljiBama, OCUM TIOCTPOjeHha 3a CaropeBame
Bentunanuono oxHo 4 pyaauka Jama bop

Omnme I'maBHO BEHTHIALIMOHO MOCTPOjEEHE 3a IIPOBETPABahE - U3BOhCHE
HCTPOIICHOT Ba3ayXa U3 Jame Ha IOBPUINHY

Tun Bentunatop ZVN 1-20-500/4

Cuara MoTopa 500 kW

Kamamuret 100 md3/s

ITpecek okHa 6.2 m?

JyxuHa oKHa 465 m

I[Monpeunu npecek audysopa 3.8 m?

4.3 IIOJAIIA O ITOCTPOJEBY OJHOCHO YPEBAJUMA 3A CMABEBLE EMUCHUIE

Omnmuc Ha m31ma3zy BeHTWJIAITMOHOT OKHA HE MocToje ypehaju ca cMmameme emucHje 3arahyjyhux
MaTepwuja.
NOAALIKM O EMUTEPY
Bbpoj emutepa 1
OO0k IleBacTu
JuMeHsmje Ha MEpHOM MECTY IIpeunnk 2.45 m
Martepujan YenuaHu UM

5. MOAALNHU O MMOJOKAJY MEPHOI' MECTA
MEPHO MECTO_3170-22 VO4

[Toso>xaj u omvic MepHO MECTO TIOCTaBJbCHO je Ha JU(Yy30py BEHTHIATOpA
- Ha MOBPIIMHY TEPEHA HETTOCPEIHO MOPE]T BEHTUIIAIIMOHOT OKHA

Koopnunare 44° 05’ 27.58" CI'il
22°05'43.38" UT'[
Hazx. BUC. 378 M

O06auK (Ha MEpHOM MECTY) Kpy»kHu nonpe4ynu npecex
Marepujan uspaze Yennunu M

IIpeunuk 2.45m

Bpoj mepHuX oTBOpa 1

Bbpoj MepHHX Tadaka 110 MEpHO] raBHU 8 Tauaka (1 MHUja y30pKOBamba)

3aBHCHOCT MCpPEHa O BPEMCHCKHX YCJIOBa I[a

[Tpuctyn Ca tia

H3BemrTaj 6p. 3170-22
QF-957.609 Ocrane crpane-M3BemrTaj 0 Mepemy emucuje 3aralyyjyhux marepuja; Uzmame o0p.: 3 Ctp 11 ox 26
Matuunu nokyment QP-LAG-959.36 Uznamwe: 2; [Tpunor: 9



HHCTUTYT 3A PYJAPCTBO U METAJIYPI'HJY BOP MINING AND METALLURGY INSTITUTE

JlaGopaTopuja 3a XeMHjCKa HCIUTHBAIA Laboratory for chemical investigation
3enenu Oynesap 35, m.¢.152 Zeleni bulevar Str. 35, POB 152
19210 Bop, Cpbuja 19210 Bor, Serbia

IHOJALIM O ITIOJIOKAJY MEPHOI' MECTA
MEPHO MECTO_3170-22 VO4

Y30pIy YKYITHUX MPAIIKaCTHX MaTepHja JOOHjeHH Cy METOIOM 3 5
M30KHHETHYKOT Y30pKOBama, a MpeMa 3aXTeBHUMa CTaHAapIa \% -
SRPS EN 13284-1.

[Ipema 3axTeBumMa crangapaa SRPS EN 15259:2010:

- 32 KpyXHE TONpEYHE IIpeceKe, IMOBPIINHE PaBHU
y30pKoBama Behe o1 2 M?, 3axTeB cTaHAapa je aa ce
Y30pKyje 1o 2 JIMHHUje Y30pKOBamka U MHHHUMAIHO Y
12 Tavaka o paBHU Y30pKOBamba.

VY 0BOM cCily4ajy y30pKOBam€ j€ BPIICHO IO j€AHO] JTUHHjH
Y30pKOBama (300T HElmocTojarmka joll jeJHOT MEpHOT OTBOpa) U
YKYITHO 8 Tayaka Mo paBHH y30pKOBamba.

w

Cnuka 4. Pasan y3oprogarsa ca nonodicajem
mauaxa 3a y3umaree y30paxKa

W3rien paBHu y30pKOBamba | MOJIOKA] TAUaKa 33 Y3UMAhe y30paKka NpHKa3aH je Ha cauyu 4.
[Tonmaru o podruty Op3uHE U TeMIIepaType MPH Y30pKOBakby NMPANIKaCTHX MaTepHja IPUKa3aHu Cy y mabenu A.
Usrnen mepuor mecta 3170-22_VO4 npukaszaH je Ha cauyu 5.

Cnuka 5. H3zened mepnoe mecma 3170-22_VO4
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HNHCTHUTYT 3A PYJAPCTBO U METAJIYPI'JY BOP

JlaGopaTopuja 3a XeMHjCKa MCIUTHBAaKa
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N
INSTITUT

HOJALIM O ITIOJIOKAJY MEPHOI' MECTA

HOAALIX O ITPOD®NIIY BP3UHE U TEMIIEPATYPE

Tabena A. Ilooayu o npoguny opsune u memnepamype MM 3170-22 VO4

Start ts Port  Point
[time stamp] [###]

07/10/2022
07/10/2022
07/10/2022
07/10/2022
07/10/2022
07/10/2022
07/10/2022
07/10/2022

e

1

O ~NO O WN

Probe pos

[em]
7.8
25.7
47.5
79.1
165.9
197.5
219.3
237.2

tstack
avg
[°C]
17.76
17.65
17.71
17.79
17.87
17.94
17.97
18.30

Pa

avg

[kPa]
98.302
98.308
98.274
98.256
98.286
98.214
98.356
98.200

6. IIJIAH, MECTO U BPEME MEPEIBA

MINING AND METALLURGY INSTITUTE

Laboratory for chemical investigation
Zeleni bulevar Str. 35, POB 152

19210 Bor, Serbia

dP pitot
avg
[Pa]
285.83
236.86
297.57
265.25
166.80
104.44
194.27
276.59

velocity
avg
[Msec]
18.60
16.92
18.97
17.92
14.21
11.25
15.33
18.32

V cknany ca nucanuMm 3axteBoM of 28.09.2022., a npema Anekcy 6p.3 (8059 ox 08.07.2022; 1170 ox
05.07.2022.), Yrosopa 6p. 3950 ox 02.07.2019. (1009/19 ox 01.07.2019.), JTaGopaTtopuja UuctutyTa 3a
pyJapcTBo M MeTanyprujy bop m3Bpmmna je mepema emucuje 3aralyjyhux marepuja, 07.10.2022.

OCHOBHMU IIOJAIIM O U3BPIIEHOM MEPEBY

[Toctpojeme

Mepene 3araljyjyhe marepuje

Hatym Mepema

Mecro mepema

Pexum pana / 6poj y3opaka

Bpcra nmoctpojema

Bpcra Mepema

Benrnnanunono okuo 4

v'  HeopraHcke TacOBHUTE MaTepHje

- oxkcuou azoma uspasicenu kao NO2

- oxcudu cymnopa uzpadxcenu kao SO2

v Tlpamkacre Marepuje

07.10.2022.

Ha nudy3opy BeHTHIIATOpA

Konrtunyanan / 3 y30pka HEOPraHCKUX TAaCOBHUTHX MaTepuja

3 y30pKa mpamkacTiux Marepuja

CrannoHapHU U3BOD 3araljuBama, OCHM IOCTPOjerha 32 CaropeBame

[Mepuoanuno mepewre EMUCHUIE y 2022. ronqunau
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7. OIINC YCJIIOBA Y TOKY MEPEBA

Ornuc BenTtunanuono okHo 4 pynnuka Jama bop
MakcuMalTHU KaramuTeT MOCTPOojeha 100 md/s
Pexxum raga Kontunyanan

VYpehaj / mocTpojeme 3a cMambemhe EMUCH]E -

Hcnanu cuctema y TOKy Mepema Huje 6uno

OcTtanu noganu

VY ToKy Mepema emucHje 3aral)yjyhux matepuja, nana 07.10.2022., y morony Jama - Ha BEHTHJIAITAOHOM OKHY

VO4, onsujane cy ce cienehie akTUBHOCTH U 'y pany je ouna cineneha omnpema:

| Pyano Teso Bopcka Peka K-210

YroBap pyae - yroapuau ST1030 - 4 yroBapuBaya
YroBap pyae - yroapusad LH410 - 5 yroBapupaua
Tpaucnopt pyae - TH320 - 4 kamuona

TparcnopT pyae - kamuon MT2010 - 1 xkamuoHn

Munupame - ekcmo3us Amonex 38 - 120 kg
MuHupame - ekcmio3uB Amonex 32 - 24 kg

Munupame - ekcio3us Demolex @338 - 20 kg
YkynHa morpouma excmiosusa: 164 kg
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8. MOJALIHU O MPUMEWBLEHUM 3AKOHCKUM PET'YJIATUBAMA, CTAHJIAPAUMA
3A MEPEBE, MEPHUM INIOCTYINIIUMA U BPCTAMA MEPHUX YPEBAJA

8.1 3AKOHCKE PETVYJIATUBE, CTAHAAPAU U METOJIE
Ilpumerene 3axoHncKe peeyramuge

v’ 3axon o sawmumu éazoyxa (,, Cn.znachux PC* 6p. 36/09, 10/13 u 26/21 - dp.3axomn)

v Vpeoba o mepersuma emucuja sazalhyjyhux mamepuja y 6az0yx u3 CmayuoHapHUX u360pa 3a2ahuearea
(,, Cn. enacuux PC* 6p. 5/2016)

v Vpeoba o epanuunum epednocmuma emucuja 3azahyjyhiux mamepuja y 6az0yx u3 cmayuOHaApHuXx useopa
sazaliusara, ocum nocmpojera 3a cazopesarve (,, Ci. enacnux PC* 6p. 111/2015, 83/2021)

Ilpumewenu cmanoapou u memooe

SRPS 1SO 10780:2010 Meperve Op3une u 3anpemMunHcKo2 npomoxa Cmpyje 2acoea y KaHaIuma

BMK b.pm.1:2020 Oopehusarve memnepamype, ancoiymuoe NPUMUCKa u Ouheperyujartos
NPUMUCKa OMNAoHo2 2aca

SRPS EN 14792:2017 Oopehusarve macene konyenmpayuje oxcuoa azoma (NOx) - Cmandapona
pechepenmua memooa: XemurymMunucyenyuja

SRPS CEN/TS 17021:2017 Oodpehusarve macene KOHYeHmMpayuje cymnop-ouokcuoa
uncmpymenmanuum mexuuxama (NDIR)

SRPS EN 13284-1:2017 9 Odpehusarve npawiune y once2y HUCKUX MaceHux Konyenmpayuja - /leo 1:
Manyenna epasumempujcka memooa

SRPS EN 14789:2017 Oodpehusarve 3anpemuncke Konyenmpayuje kuceonuxa - Cmanoapoua
pehepenmua memooda: I[lapamacnemuszam

SRPS ISO 12039:2021 Oopelusarve yewen ouoxcuda (CO2): Heoucnepsusna unppaypeena
chekmpomempuja

SRPS EN 14790:2017 Oopelusarve sodene nape y ucnycmuma - Cmanoapoua pegepenmua

memooa (I pasumempuja)

YoncTyname o1 cTaHAap/A - Y30KOBaH:€ 110 je/IHO] INHUjH Y30PKOBarba
Yy paa -y ] ) J1 y30p

8.2 OJPEBUBABE KOHIEHTPAIIUIJE 3ATABYIJYRUX MATEPUJA
3acahujyha mamepuja
v HeopraHucke racoBurte Martepuje HORIBA, portable gas analyser PG-350E

v' Tlpamkacre mMarepuje AyTOMaTCKH U30KHHETHYKH Y30PKUBAY

ISOSTACK BASIC HV TECORA
Mepenu ¢usuuxu napamempu

v Temmneparypa ISOSTACK BASIC HV TECORA
v Jlud. nputucak / Ctpyjame ISOSTACK BASIC HV TECORA
v Bpsuna / IIpotok ISOSTACK BASIC HV TECORA
v 3anpemuHa y30pKOBaHOT raca TCR BRAVO M Plus
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HoJALIM O IPUMEILEHUM 3AKOHCKHUM PEI'YJIATUBAMA, CTAHAAPAUMA
3A MEPEBBLE, MEPHUM ITOCTYIIIUMA U BPCTAMA MEPHUX YPEBAJA

8.3 JAEBUJALIMJE ¥ TOKY MEPEBA

Jesujayuje na meprnom mecmy

[Ipormucana 3arahyjyha matepuja koja HUje MepeHa Mepene cy cee nponucane 3aeahyjyhe mamepuje
Mepema y ckiagy ca MeTogama Ja
HeBujauuja (y TOKY y30pKOBarba) Huje 6uno

8.4 MEPHU YPEDBAJU

Ananusatop gumHor raca HORIBA (O;, CO, CO;, NOy, SO3y)

Ipoussohau Horiba Ltd., Kyoto, Japan

Tumn PG-350E

Cepujcku 6poj U4GIMH2D

WuBenrapcku 6poj 26910

0-2500 ppm /

MepHu oricer/neTeKTop NOx Chemiluminescence
SOz 0-3000 ppm / NDIR
Cco 0-5000 ppm / NDIR
CO2 0-30 % vol / NDIR
02 0-25 % vol / Paramagnetic

I'panuma qerexnuje 0.05 ppm

Panna remneparypa no 180 °C

[pareha onpema - conza SP 4000- H; @10 m; I=1 m

- raBa connie PSP 4000-H ca tepmocrarom 3a
O/IEIIABALE TEMIIEPATYPE Y TPEJHOM LPEBY
(100-180°C)

- rpejuHo mpeBo 1 = 5m

- XJaamak racosa PSS -5

- pazmenHuk raca SGD-710C

- myMia - peryiatop mporoka 0.5 I/min

- cexyHmapau ¢uirep - SO, ckpybep u «Mist catcher«

Paguu oncer SO, 0-200 ppm
NOx 0-25 ppm
(o)} 0-25 % vol
CO 0-500 ppm
CO2 0-5%
KBamurer u Kanubpaumonu Os3Haka Oome Konuenrparmja y Mepna Jlatym Baxemwa
KOHIICHTpAIIHja MPUMEHHCHUX 4G 6o1u HECHUTYPHOCT
KanuOpaIiMOHUX racoBa SO, D305805 6750 mg/m?® +/-2% relativ 11.04.2024.
NO D305896 662 mg/m® +/-2% relativ 11.04.2023.
0O, 12784466 25.1% +/-2% relativ 15.09.2023.
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nHoJAIM O IPUMEIBLEHUM 3AKOHCKUM PEI'YJIATUBAMA, CTAHJAAPAUMA
3A MEPEILE, MEPHUM INOCTYIIIIUMA U BPCTAMA MEPHUX YPEBAJA

MEPHU YPEDBHAIJU

Aunaausatop aumuor raca HORIBA (O;, CO, CO,, NOy, SO»)

Ilooayu o uzepuienom nodewagary anaiu3zamopa npe u nocie y30pKoedid

Jartym nposepe (Tpe): 7.10.2022. % Jartym nposepe (mocie): 7.10.2022.
Jlatym Mepema Rei o KoHuenTpamuja Kojy mokasyje aHajauarop
7.10.2022. TlomemaBama Ha tg IIpoBepa Ha ft
KaJMOpamoHor raca

(pe mepeba) (mocie mepema)
SPAN (O5) 17.57 17.53 17.57
ZERO (0y) 0.00 0.03 0.00
Bpeme 8:17:00 12:40:00
Iepuox (h) 4:23:00 4.38
Iepuoz (mMin) 263

IIpopauyn ZERO u SPAN DRIFT-a

TlonenraBam TIpoBepa JleBujanuja
A: SPAN (0y) 0.99602 1.00000 0.00398
Bcorr: ZERO (O,) xopurosasn ox Span-a 0.03012 0.00000 -0.03012
Drift y ZERO Tauku -0.17 % < 2% pass
Drift y SPAN Tauku 040 % < 2% pass

Tlooayu o uzepuierom nooewagarsy aHAIU3AMopPa npe u nocie y30pKosarsd

Jarym nposepe (1pe): 7.10.2022. ppm Jarym nposepe (mocie): 7.10.2022.
Jlatym Mepema . Konnenrpanuja xojy nokasyje aHanu3aTop
7.10.2022. ) TToxemaBama Ha to IIpoBepa Ha tt
KaJMOpaluoHOT raca

(mpe Meperba) (moce Meperba)
SPAN (SO,) 236.0 231.0 233.0
ZERO (S0O,) 0 0.0 1.0
Bpeme 8:28:00 12:48:00
Iepuon (h) 4:20:00 4.33
IMepuoz (min) 260

IIpopauyn ZERO u SPAN DRIFT-a

TlonenraBame TIpoBepa JleBujanmja
A: SPAN (SO,) 0.97881 0.98305 0.00424
Bcorr: ZERO (SO,) kopurosau o Span-a 0.00000 1.01724 1.01724
Drift y ZERO rauku 043 % < 2% pass
Drift y SPAN Tauku 042 % < 2%  pass

Tlooayu o uzspuienom nodeulasary aHaIu3amopa npe u nocie yY30pKoearsa

Jatym nposepe (mpe): 7.10.2022. ppm Jatym niposepe (mocie): 7.10.2022.
Jlatym Mepema . KoHueHnTpamnuja Kojy mokasyje aHaiu3aTo
7.10}.,2022.p Lo HonemaBaH,Z Ha tJo Y Y Iposepa Haptf
KaJIuOpaoHor raca
(ipe mMeperba) (mocie mMepema)
SPAN (NO) 323 31.6 32.0
ZERO (NO) 0.0 0.0 0.0
Bpeme 8:43:00 12:52:00
Mepuog (h) 4:09:00 4.15
IMepuoz (min) 249
ITpopauys ZERO u SPAN DRIFT-a
TlonenraBame TIpoBepa JleBujanuja
A: SPAN (NO) 0.97833 0.99071 0.01238
Bcorr: ZERO (NO) kopurosau ox Span-a 0.00000 0.00000 0.00000
Drift y ZERO tauku 000 % < 2% pass
Drift y SPAN tauku 124 % < 2% pass
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HNHCTHUTYT 3A PYJAPCTBO U METAJIYPI'JY BOP

JlaGopaTopuja 3a XeMHjCKa MCIUTHBAaKa
3enenn Oynesap 35, m.¢.152

19210 Bop, Cpbuja

nHoJAIM O IPUMEIKBLEHUM 3AKOHCKUM PEI'YJIATUBAMA, CTAHAAPIUMA
3A MEPEIBLE, MEPHUM NNOCTYIIIIUMA U BPCTAMA MEPHUX YPEBAJA

MEPHU YPEDBHAIJU

AHanu3aTop AMMHOT raca m Mmepa4d (puU3MYKUX napamMerapa

IpousBohau MRU GmbH Germany
Tumn MGA 5

Cepujcku 0poj 292091

WuBenrapcku 6poj 25149

aHaJIM3aTop AUMHOT raca u Mepad rnapamMerapa:

Tpmvieria t (°C), tar (°C), pait (Pa), draft (Pa)
Hamajame 220 V u uHTepHa barepuja
Jumensuje 438 x 290 x 310 mm

Maca 6e3 TpaHCIIOPTHOT 6.5 kg

Kodepa

[Ipareha onpema - motanajyha conna 3a rac, INCONEL, &12x1000 mm
- rpejHa JIMHHja 3a y30pKoBame, 3000 mm

- ITurot nes, &12x2000 mm

- COHJIa 3a CTpYyjame Ba3ayxa (apadr) y IMMBbaKy,

250 mm, ca CHITHKOHCKHM IIpEBOM, 3 M.

Ypehaj 3a y3opkoBame oTnagHor raca - onpehuBame Biare

IIpouzsohau TCR TECORA HUranuja

Tun TCR BRAVO M PLUS

Cepujcku 6poj 828/274

WuBentapcku 6poj 25499

Y30pKHBa4 OTIAIHOT Taca U Mepad

Tpmvena napamerapa: tg (°C), Vg (m°)
Hamnajame 220 V u uaTepHa Oarepuja
Jumenzuje 280 x 320 x 305 mm
Maca 11 kg
[Ipareha ompema - HOca4 ca UCIUpATHIAMA
- TIOCY/Ia Ca CHIIMKAreJioM
- MINISTACK conza 0.6 m - Instack
- Bara Scout Pro Ohaus
Temnepatypa puiaTpaimje 160 £5°C

H3BemrTaj 6p. 3170-22
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nHoJAIM O NIPUMEIKBLEHUM 3AKOHCKHUM PEI'YJIATUBAMA, CTAHAAPIUMA
3A MEPEIBLE, MEPHUM INOCTYIIIUMA U BPCTAMA MEPHUX YPEBAJA

MEPHU YPEDBHAIJU

Ypebhaj 3a 3a y30pkoBame OTIATHOT raca U Mepeme (PU3NYKNX apaMerapa

TIpoussohau TCR TECORA ltalija
Tun Isostack basic HV
Cepujcku 6poj 823681PT

WuBenrapcku 6poj 25499
Mepad (pU3NYKKX [apaMeTapa racHe CTpyje u

IIpumena
Y30pKHBay
Hamajame 220V, 50 Hz
Jlumensuje 350x300x400 mm
Maca 16.5 kg
Ipareha onpema V30pKHBayY-COH/IA Ca IPEjarbeM Koja CapiKH:

- Teyo conje ayxuHe 1.5 m

- eJIEMEHT 3a 3arpeBame

- yHyTpAaIlllbH TepMOTap
VYcucHa 1ieB o MHOX-a, 1.5 m
[TutoT 1eB S THpa ca TepMonapom, 1.5 m
IpeBo 1. 32 HOBE3MBambE, AyKUHE § M

KabmoBu 3a KOHEKIUjy TepMOPETyYIaTOpa, Ay>KHHE 8 M
IMocyna 3a cuitkkaren

Ltnmaspka 3a KOHEKIN]y CTaKICHE JyJIHIE

Vpehaj ca kiu3ademM u KOYHUIIOM 3a COHIY O 1.5 M (3a mozemaBarme Ay>KuHe COHjIe Koja ce yballyje y IMMEbaK)
Cet oJ1 8 qU3HM 3aKPUBJHEHHX MOYETHHX JIEJI0BA YCHCHE 1I€BU o1 uHOXa (4, 5, 6,7, 8, 10, 12, 14 mm)
3aKpHUBJCHH TTIOYETHH 10 YCHCHE LIEBH, O HHOXa
Kytnja ca rpejameM y Kojy ce cMemITa apikad Gpuiarepa, CaapKi I'PejHH eJIeMEHT U YHYTPAIIbH TepMoIiap
CrakiieHH MPUKJbyYaK y OOJUKY cTakieHe mymnuie 18/9
VYpebhaj 3a xnaheme koju cagpxu:

- moptabi KyTHja 3a Jef

- YKJIOHHUBO TOCTOJbE 32 4 HCTIUpaITHIE

- 2 crakJieHe ucrmpanune 6e3 apkayda

- 2 cTakJIeHe UCTIMPAITHILE ca Jp)KadeM
CHITMKOHCKO yCHUCHO 11peBo, auam.18/10, tmax 180 °C,, myxwumue 25 m
Pay¢unam ycucha nes, tmax 80 °C, nyxune 25 m
CraxieHu qpxad Quirepa 3a pasad guiarep 47 mm
Koed. ITutoose neBu u 6p3uHa - Yepemwe 6p.923-1-1/21-143/ 2 ox 17.09.2021. - PXM3 beorpan
ITpoTok - YBepemwe 6p.I1-21 /056 ox 05.03.2021. - Mammucku dakynret beorpas

Kapakrepuctuke punrepa 3a QF filters @47 mm FRISENETTE
Y30PKOBAKE MPAIIKACTUX

Ilomanu o eranonupamy

Marepuja

Konanuunonupame duirepa IIpe y3opkoBama ITocie y30opKoBama
180 °C 160 °C

Temnepatypa ¢untpamuje 160 +5°C

H3BemrTaj 6p. 3170-22
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Marunyuu goxkymeHT QP-LAG-959.36 Uznamwe: 2; [Tpuor: 9



— |

HHCTUTYT 3A PYJAPCTBO U METAJIYPIT'JY BOP INSTITUT [ MINING AND METALLURGY INSTITUTE
JlaGopaTopuja 3a XeMHjCKa HCIUTHBAIA Laboratory for chemical investigation
3enenu Oynesap 35, m.¢.152 Zeleni bulevar Str. 35, POB 152
19210 Bop, Cpbuja 19210 Bor, Serbia

nHoJAIM O IPUMEIKBLEHUM 3AKOHCKUM PEI'YJIATUBAMA, CTAHAAPIUMA
3A MEPEIBLE, MEPHUM INOCTYIIIUMA U BPCTAMA MEPHUX YPEBAJA

8.5 PEJIATUBHE 3ATADBYIYRE MATEPUIJE
A30THH OKCHAIH

ITojam a30THU OKCUAM CE OOMYHO OJTHOCH HA OMHApHA jeIUHCHa KUCCOHNKA U a30Ta WU BUX0BA jCIUbCHA:
Azor-monokceug (NO), azor(Il) oxcua

Azor-muokcun (NO2), azot(IV) okcun

Azot-cybokcup (N20), azot(I) okcua

Azot-Tprokcun (N203), azot(Il, IV) okcua, aHXUAPH a30TacTe KUCESITHHE.

Aszort-tetpokcun (N204), azo1(IV) oxcun

Aszot-reaTokcun (N20s), a3oT(V) okcra, aHXUAPHI a30THE KHCETHHE

SN NN NN

115 pm

NOy je yommtena ¢opma 3a MmoHO-a30THe okcuze (NO u NOy). OBU OKCHIM HACTA]y IPUIMKOM IIpOIieca CaropeBama,
HAPOYMTO MPHIHKOM MPOIeca CaropeBama Ha BUCOKAM TeMIIepaTypama.

Ha HOpM™ManHoj, amOujeHTaNHO] TeMIlepaTypH, KHCCOHUK M a30T He pearyjy MehycoOno. [IpmmikoM pama mMoTopa ca
YHYTpAIbUM CaropeBambeM, CaropeBarmbe CMeIle Ba3ayxa U TOpHBa MIPOM3BOAU JOBOJFHO BUCOKY TEMIIEPATypy Aa Ou
M3a3BAJI0 €HAOTEPMHY PEaKIHjy aTMOC(EPCKOr a30Ta U KHCEOHHKA y IIaMeHy. Y MPUCYCTBY BHIIKa kuceoHuka (O2),
azor-monokcun (NO) he pearoBatu u Hacrahe azor-auokcu (NOy).

Bpcre NOy - ¢ 003upom Ha reHesy:

v' Tepmuuku NOy - mpoayKT oKcHanuje atMochepCKor a30Ta Py BUCOKUM TEMIIEPATYPaMa;

v TIpomtau NOy - IIPOJYKT peaxiinje a30Ta | paJuKalia yribOBOJOHUKA IPOLYIIMPAHUX Y [UIAMEHY, HAPOYUTO Y
30HamMa OOraTMM TOPHMBOM; KaKO je aKTHBAI[OHA €HEepPruja OBHX peakiidja Maja, peakiuje ce moralhajy
,,[IPOMTHO", IaKJIe Y MPE/IIIIAMEHOM pajiije HEero y miaMeHOM WU MOCTINIAMEHOM MOIPYyYjy;

v" NOx u3 ropuBa - IPOAYKT peakije a3ora u3 ropusa (Bese N-H u C-N, jenuma ¢ rpynaMa Tuna IUpHIadH 1
MUPOJ) U paaukana (GopMHUpaHUX y MPOIECY caropeBama; THIUYHE KOHIEeHTpaluje azora cy 0,1 mo 0,5%
3a JIoX yJba, 1,2 1o 1,6% 3a yrasm.

[Mpubmkao 85% a30TOBHX OKCHIA Y MpoLecy caropeBama je TepMudku NOy [4,5].

CYMIIOP JUOKCH]L

Cymmop-auokcun (Mosiekyiicka (opmyna SOz) HacTaje CHa/bUBameM CyMmIopa Ha Basayxy. OH je 0e300jHu Tac,
3arynubuBOT Mupuca. Texu je o Basmyxa. PactBapa ce y Boan. PacTBop Koju HacTaje je KUceo jep rac pearyje ca BOJIOM
rpaaehu cymmnopacty kucenuny (H2SO3). To qokasyje aa je cyMmop-aaokcu Kuceian okcua. CyMmmopacta KUCEInHa je
HecTaOWIIHA U JIAKO Ce TIOHOBO pasjiaXke Ha CyMIIOp-IHOKCHI U BOIY.

CyMnop-anokeua nenyje Hagapaxyjyhe Ha ciry3HuIIe ¥ ropibe aucajae mytese. Beha konmnunna ynaxayror CO; 3aapskasa ce
y HOCY M Tpily, a CaMO Marba KOJIMUMHA JjocTie y myha (mpyr HopMaitHOM ancamy Kpo3 Hoc). Peakiuje jbyau cy pasnudure,
jep uM ocerspuBocT Ha SO, HUje ucTa. Jloka3aHo je a KOHIEHTpanuja o 1 ppm Kpo3 6 caTté Huje n3a3Baia Behux
noremkoha. TpruaeceTOMUHYTHO yiuCamke KOHLICHTpALHje 0/ 5 ppm M3a3Bajo je CylIemhe OpoHXHja (0TeXaHO ANUCAMHE).
Konuentparuje usnan 20 ppm cy uputupajyhie. Y 030u/pHEM CiIy4ajeBuMa, YAUCAHkEeM BUCOKE KOHIIEHTPAIIN]e MOKe ToNu
JI0 CaKyIJbarba TEYHOCTH y IulyhuMa, cMameha KUCEOHHKA Y KPBH M CMPTH 32 HEKOJIMKO MuHYTa. CUMIITOMH ycie[
HaKyIUbama TEYHOCTH y TuyhnMa cy Kanubame 1 oceliaj HecTalluiie Ba3ayxa, a MOT'y Ce [0jaBUTH HEKOJIMKO CaTH (U Tap
JlaHa) HAKOH M3JI0KEHOCTH.

143.1 pm

S
0=<=>0

119°
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MNoAAIIIM O NTIPUMEWBLEHUM 3AKOHCKHUM PETYJIATUBAMA, CTAHJAAPANMA
3A MEPEBBLE, MEPHUM ITOCTYIIIUMA U BPCTAMA MEPHUX YPEBAJA

PEJIATUBHE 3ATABYIJYRE MATEPUIJE

CYMIIOP JUOKCU

Jpyru Ha3uBU cymnop(1V)-okcu; aHXUIPUT CYMIIOPACTE KUCETNHE
R-o3Hake R23 R34

S-o3Hake (S1/2) S9 S26 S36/37/39S45

Mouekyicka dpopMmyiia SO,

MonapHa mMaca 64.054 g/mol

ArperaTHo cTame 0e300jaH rac

I'yctuna 2.551 g/L, gas

Tauka Torbema -72.4 °C (200.75 K)

Tauka KJbydara -10 °C (263 K)

PacTBOPJBUBOCT y BOJIU 9.4 g/100 mL (25 °C)

O06auk Monekyna (opouraie u HUckpusiben nox yriom ox 120°
XUOpHIU3aIMja)

Tauka najbema HUjC 3amabuB

CpojHa jenumermha Cymnop-tpuokcu; CyMmmnopacta KucearnHa
JunomHu MOMEHT 163D

CyMIIOp-IMOKCH]Il €€ HCIyIITa Kao CHOPEIHH MpPOIYKaT H3
ayromoOmita 1 u3 quMmaka padpuka 3aral)yjyhu »kuBoTHY cpeanHy.
Hacraje caropeBamem cymmopa KOju je cacTaBHH J1e0 Ha(THHX
JepuBata, yrjba M raca Kao M METAJHUX pyla, YHjOM HpeparoM
JI0JIa3| 10 3HaYajHe eMHUCH]je OBOT raca 'y atmocdepy. Emuryje ceny
mporecuma Tmpepaje cupoBe Hadre y paduHepujama, Kao H y
¢dabpukama 3a mpou3BoAmYy ueMeHTa. O NPUPOJHUX H3BOPA
CYMITOp-IHMOKCHA Haj3HAYAJHUJU Cy: BYJKAHCKE epyIiuje,
reoTepMaiHu U3BopH UT. [4,5].

HHPAUIKACTE MATEPUJE

[pamkacte MaTepuje MpencTaBibajy Haj3HAdajHUje 3aral)yjyhe MaTepuje y Ba3ayx Koje ce jaBibajy IpH eKCIUIoaTaluju 1
npepagd MHHEPaJIHUX CUpoBHHA. KoJMYnHa eMUTOBaHEe NpalldHE TOKOM Ipolieca Mpepajie pyAa 3aBUCH OJ CacTaBa,
BEJIMYMHE U BIAXKHOCTH CaMOI' MaTepHjana, kao 1 ¢ase npepase. [IpammHa pa3nuauTor MUHEPAJIOIIKOT CacTaBa CTBapa
KBJINTATUBHO PA3IMYMTy 3araleHOCT pyIHMYKOr Bazayxa. Bemmky yinory mpu ozapehuBamy CTENeHA OIMACHOCTH O]
TpaluHe ¥ n300py Mepa 3a o0apame IpaluHe UMajy lbheHa PU3MYKO-MeXaHHIKa 1 MUHEpaJIOIKa CBOjCTBA.
[TpucyctBo nmpammHe y pyTHUYKOM Ba3/lyXy je HETIOBOJBHO yCJel] OTIACHUX CBOjCTaBa MpalInHE, U TO:

1. pynHMYKa npamiHa noj oapel)eHnM yciaoBuMa Mckasyje 3anabuBa U eKCIUIO3MBHA CBOjCTBa,

2. pyAHWYKa MpalIMHA MOXKe ONTH IITETHA O 37paBJbe.
IIpema kapakTepy cTBaparma HpalliHe, nocToje cieaehu u3Bopu:

a. CBH TEXHOJIOIIKH IIPOLIECH, HEIIOCPEHO BE3aHH 3a pa3pyllewke pyna U nparehux creHa,

b. BeHTUIIAlIMOHE CTpPY]je, Ba3IyIIHHU Tajlac NpU U3Bol)ery MUHEPCKHX PajioBa, TPAHCIIOpTa PyAe U APYTo.
IIpu cramHOM W JIYroTpajHOM y/ucaimby 3alpalieHor Ba3lyXxa MOTy ce pa3BuTH npodecuonanne riyhHe Gosectu -
nHeyMoKkoHHo3a. [Topen 6omectn miyha, npammHa MoXke u3a3BaTH U 6OJIECTH KOXKE U OUH]y.
Pynundku BeHTHIaTOPH Cy ypehaju 3a MexaHHUKO IIPOBETPaBambe, KOje je IaHac y CaBpeMEHOM PyIapCTBY 00aBe3aH BH
ycrocTaBibama Ba3ayIllHe CTpyje y pyanuima. OHM ce KOpHCTE 3a TIIaBHO NPOBETpaBame (IJ1aBHU BEHTHIATOPH),
3a cerapaTHO IpOBeTpaBame (IIEBHU BEHTHJIATOPH) M 32 aKTUBHY PETYJIAIH]y pacIiojielie Ba3ayxa y
BEHTUJIAIIMOHO] MPEXKH, Kao moMohHu BeHTmnatopu. Ocum tora, ouu ce nzpal)yjy y 00uuHoj n3Be10M 1 IPOTUBMETAHCKO]
3amTuTH (S-u3Benom) [6].
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9. PE3VYJITATU MEPEIBA

I'panuuHa BpeaHoct emucuje - 'BE

IocTpojeme u Bpcra 3arahyjyha

L . . l')y].y I'BE mg/m?® 3aKoHCKA peryJiaTuBa
eHepreHT NOCTpPOojemna MaTepHja
BenTunanmono CranmoHapHI Heoprancke 350 Vpeoba o epanuunum
OKHO 4 - pyJHUK n3Bop 3araljuBama, racoBHTE MaTepuje 3a MaceHH POTOK 8peOHOCMUMA eMucuja
Jama bop OCHM MOCTpOjerha  (OKCHau cymmopa - 21800 g/h sazalyjyhux mamepuja y

3a caropeBame CYMIIOp THOKCHA 1 6a30YX U3 CMAYUOHAPHUX

(emexTpuuna

. CYMIIOp TPUOKCH] usgopa sazahusarea, ocum
eHepruja) uspaxxeHu kao SOz; :
nocmpojeroa 3a

OKCHOH a30Ta - a30T

cazopesarve
MOHOKCHI U a30T
(., Cn.Inacrux PC*“
JAUOKCUI U3PAKECHU
kao NO2) 6p.111/2015, 83/2021),
Ipunoe 2 - OIILITE
Hpauiacte 20 TPAHUYHE
marepuje 3a MaceHHu MPOTOK BPEJJHOCTH EMHUCHJA
> 200 g/h
[pamkacte 150
marepuje 3a MAaceHH NPOTOK
<200 g/h
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HNHCTHUTYT 3A PYJAPCTBO U METAJIYPI'JY BOP

JlaGopaTopuja 3a XeMHjCKa MCIUTHBAaKa

3enenn Oynesap 35, m.¢.152
19210 Bop, Cpbuja

PE3YJITATHU MEPEIbA

Tao6ena 1. [Iprka3 BpeJHOCTH TPHU MOjeIMHAYHA MEPEha EMHCH]jE OTIIAJHOT raca Ha MEpHOM

mecty 3170-22_VO 4

(KoHYyenmpayuje u NPOmMoK OMNAOHO2 24Ca Cy C8e0eHU HA HOPMAIHE YCloge, CY6 2ac u usmepenylaxmyenny

8PEOHOCM KUCEOHUKA)
Hatym mepema: 07.10.2022.

Bpeme y3opkoBama

Mepenu u u3payyHaTu
napaMeTpu

Oxcuay cyMnopa n3paxeHH
Kao cymnop auoxkceus SO2

Macenu npomox cymnop
OUOKCUOA UBPAICEHO2 KAO
SO,

KonmenTparuja okcuaa
azoTa u3paxxeHux kao NO-

Macenu npomoxk oxcuoa
azoma uspagicenux kao NO2

Komnienrparuja
NpanKacTuX MaTepuja

Macenu npomok
npawkacmux mamepuja

MepeHH U M3pavuyHATH
napamMeTpu

Temmeparypa raca/sasmayxa
Cpenma Op3uHa cTpyjama
raca

IIpoTok cyBor oTnagHOr
raca

h:min:sec
Jenunuia

Mepe

mg/m?3

g/h

mg/m?3

g/h

mg/m?3

g/h
Jenunuia
Mepe

°C

m/s

m3/h

10:34 - 11:06 11:08 - 11:40
(32 min) (32 min)
Pesyarar I Pesyarar 11
5.76 £0.48 5.58 £0.47
1561.6 1456.5

4.02 £0.38 4.17 £0.39
1090.6 1087.6
1.07+£0.12 0.84 £0.10
289.0 220.1
Pesyarar I Pesyarar |1
20.30+ 0.18 21.61+0.19
1796 £0.11 17.37£0.11
271256 261022

H3BemrTaj 6p. 3170-22

MINING AND METALLURGY INSTITUTE
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11:44 - 12:16
(32 min)

Pesyarar 111

5.15+0.43

1360.9

4.37+0.41

1153.5

0.62 £ 0.07

164.8

Pesyarat 111

22.58+0.20

17.65+0.11

264206

I'panuya
Keanmudp.

2.86

2.05

0.5

Ipanuya
Kéaumudg.

0.1
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JIABOPATOPUJA
3A UCMUTUBAHE
ISO/IEC 17025

Mertona
HCIUTHBAKA

SRPS CEN/TS
17021:2017

Ilpopauyn

SRPS EN
14792:2017

Ilpopauyn

SRPS EN
13284-1:2017

Ilpopauyn

Metoaa
HCIUTHBAKA

BMK
5. 1:2020

SRPS 1SO
10780:2010

Ilpopauyn
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HNHCTHUTYT 3A PYJAPCTBO U METAJIYPI'JY BOP
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19210 Bop, Cpbuja

PE3YJITATHU MEPEIBLA

OIlEHA PE3YJITATA MEPEIbA EMUCHJE
3170-22_VO4
07.10.2022.

Hajseha BpenHocT pe3yjTaTa Mepema
emucuje 3araljyjyhe marepuje (Em)

[mg/m?] [g/h]

Mepno mecTo
Jatym mepema

3aralyjyha matepuja

Oxcuan azora NOx

m3paxxeHn kao NO2 59 1
Oxcuau cymmnopa 5.27 1430.4
uspaxenu kao SO, ' '

KonuenTpanuja 0.94 255.9

MpAaIIKaCTUX MaTepuja

EM - najeeha epednocm pezynmama mepera emucuje 3azalyjyhe mamepuje ymarsena 3a 6peoHOCM MepHe HeCu2ypHOCmU

npema unany 31 u 32. Ypeobe (,, Cn.lnacnux PC* 6p. 5/2016)

19210 Bor, Serbia

I'BE
[mg/m?]

[mg/m?] [g/h]

3a MaceHu
350 npotok 1800
g/h u Behn

3a MaceHu
350 npotok 1800
g/h u Behun

3a MaceHH
20 MIPOTOK
>200g/h

Onena
pe3yaraTta

VYckmnahen ca
MPOTIHUCOM

Yckiahen ca
MPOTIUCOM

Yckiahen ca
MPOTIHUCOM

IMpukas [TIPUHT-BJIOK-a y3opkuBaya ISOSTACK BASIC_MM 3170-22_VO4 (y30pKoBam€ IpaIIKaTHX MaTepHja)

ISOKINETIC SAMPLING
22/10/07 10:34 Fri

ISOKINETIC SAMPLING
22/10/07 11:08 Fri
Site:  3170-22V0O4 Site:  3170-22V04

FINAL REPORT FINAL REPORT

ISOKINETIC SAMPLING
22/10/07 11:44 Fri

Site:  3170-22V04

FINAL REPORT
Method

DUCT AND GAS SPECIFICATION
Circular Section
Diameter

Port number

Down steam

Up steam

Molec. weight
Density

CO;

0,

W.vapour cont. fn
W.vapour ratio  rw

1SO 9096

2450 m

01

1.80000 m
7.50000 m
28.846 kg/mol
1.287 kg/m®
0.070 %
20.880 %
0.0113 kg/ m*
0.014

98.58 kPa

Method 1SO 9096 Method 1SO 9096
DUCT AND GAS SPECIFICATION DUCT AND GAS SPECIFICATION

Circular Section Circular Section

Diameter 2.450 m Diameter 2.450 m
Port number 01 Port number 01

Down steam 1.80000 m Down steam 1.80000 m
Up steam 7.50000 m Up steam 7.50000 m
Molec. weight 28.846 kg/mol Molec. weight 28.846 kg/mol
Density 1.287 kg/m® Density 1.287 kg/m®
CO, 0.070 % CO, 0.070 %

O, 20.880 % O, 20.880 %
W.vapour cont. fn 0.0113 kg/ m* W.vapour cont. fn 0.0113 kg/ m*
W.vapour ratio  rw 0.014 W.vapour ratio  rw 0.014
Ambient pressure 98.58 kPa Ambient pressure 98.58 kPa
PROGRAMMED VALUES PROGRAMMED VALUES

Flow  qVdn 0.000 I/min Flow qVdn 0.000 I/min
MEASURE POINT MEASURE POINT

Point for diameter 08 Point for diameter 08

Number of point 08 Number of point 08
SAMPLED VOLUME SAMPLED VOLUME

Dry at gas meter Vg 0.6648 m* Dry at gas meter Vg 0.6447 m*
Dry derived  Vdn 0.0000 m* Dry derived ~ Vdn 0.0000 m*
Drystdcond. Vgn 0.5965 m* Drystdcond. Vgn 05700 m*
Wet at plain ~ V'ga 0.6700 m* Wetatplain ~ V'ga 0.6434 m’
Nozzle diameter 5.000 mm Nozzle diameter 5.000 mm
Average flow q'Va 20.936 I/min Average flow q'Va 20.107 I/min
Average flow  qVn 18.641 I/min Average flow  qvn 17.812 l/min
Av. Nozzle speed  v'N 17.77 mis Av. Nozzle speed VN 17.07 m/s
Av. Ductspeed  v'a 17.96 m/s Av. Duct speed  v'a 17.37 m/s
Tot. Derived time ETd 00:00:00 Tot. Derived time ETd 00:00:00
Tot. Elapsed time Et 00:32:00 Tot. Elapsed time Et 00:32:00
ISOKINETIC CONDITION ISOKINETIC CONDITION

IsoRate  V'NAi'a 0.99 Iso Rate  V'NAV'a 0.98

Iso deviation DI -1.05 % Iso deviation DI -1.74 %

DUCT FLOW RATE
Moist Actual  Q'Va
Moist Standard  Q"Vn
Dry Standard  QVn

AVERAGE VALUES
Actual Temp. ta
Gas meter Temp.  tg
Aux 1 Temp.

Aux 2 Temp.

Actual Pressure  Pa
Pitot Pressure

QF-957.609 Ocrane cTtpane-M3BemTaj 0 Mepewy emucuje 3aral)yjyhux marepuja; M3zname oop.: 3
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304656 m*h
275107 m*h
271256 m’h

20.30 °C
23.10 °C
-100.00 °C
-100.00 °C
98.273 kPa
264.707 Pa

DUCT FLOW RATE
Moist Actual  Q'Va
Moist Standard  Q"Vn
Dry Standard  QVn

AVERAGE VALUES
Actual Temp. ta
Gas meter Temp.  tg
Aux 1 Temp.

Aux 2 Temp.

Actual Pressure  Pa
Pitot Pressure

294648 mh
264728 m’hh
261022 m°h

21.61 °C
2751 °C
-100.00 °C
-100.00 °C
98.214 kPa
246.499 Pa

H3BemrTaj 6p. 3170-22

Ambient pressure

PROGRAMMED VALUES
Flow  qVdn

MEASURE POINT
Point for diameter
Number of point

SAMPLED VOLUME
Dry at gas meter Vg
Dry derived  Vdn
Dry std cond.  Vgn
Wet at plain  V'ga
Nozzle diameter
Average flow  q'Va
Average flow  qVn
Av. Nozzle speed  v'N
Av. Ductspeed v'a
Tot. Derived time ETd
Tot. Elapsed time Et

ISOKINETIC CONDITION
Iso Rate  v'N/iv'a
Iso deviation DI

DUCT FLOW RATE
Moist Actual  Q'Va
Moist Standard  Q'Vn
Dry Standard  QVn

AVERAGE VALUES
Actual Temp. ta
Gas meter Temp.  tg
Aux 1 Temp.

Aux 2 Temp.

Actual Pressure  Pa
Pitot Pressure

0.000 I/min

08
08

0.6658 m*
0.0000 m*
0.5853 m*
0.6632 m*
5.000 mm
20.726 I/min
18.290 I/min
17.59 m/s
17.65 m/s
00:00:00
00:32:00

1.00
-0.32 %

299398 méh
267957 m’h
264206 m’h

22.58 °C
29.24 °C
-100.00 °C
-100.00 °C
98.157 kPa
253.004 Pa
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10. OBE3BEBUBAIBE KBAJIUTETA

Pe3ysraTu HCIMTHBAA IypEeHa <2%

BpeaHoCT TepeHcKe HyIle < 2 mg/m3

N cnymeHOCT H30KUHETHYKOT HCIYEbEH j€ U30KHHETHYKH YCIIOB;

KpUTEpHjyMa n3okuHeTHuKa fAesujanmja (-1.05 %; -1.74 %,; -0.32 %) y 3axTeBaHoM

oricery o1 -5 % no +15 %

11. 3AKJ/bYYAK

10.1 KOHCTATALIMJA O UISMEPEHUM KOHIIEHTPALIMJAMA 3ATADBYJYRUX MATEPUJA

[Ipema Vpeobu o epanuunum epeonocmuma emucuja 3aecahyjyhux mamepuja y 6a30yx u3 cmayuoHapHux
useopa 3azahuearsa, ocum nocmpojersa 3a cazopesarse (,, Cn.lnacnux PC*“ 6p. 111/2015, 83/2021), Ilpunoe
2 - OIILITE 'PAHUYHE BPEJJHOCTU EMUCHJA:

I'panuune epeonocmu emucuje 3a HeOpZanHcKe zacosume mamepuje
- 350 mg/nopmarnu m® 3a macenu npomox 1800 g/h u eehu - 3a \V xnacy (oxcuou cymnopa - cymnop
ouoxcuod u cymnop mpuoxcuo uzpadicenu kao SOz, okcudu azoma - azom MOHOKCUO U A30M OUOKCUO
uspasicenu kao NO2)

TI'panuune epednocmu emucuje 3a yKynne npawikacne mamepuje y OmnaoHom 2acy
- 20 mg/uopmannu m® 3a macenu npomox eehu unu jeonax 200 g/h
- 150 mg/nopmannu m® 3a macenu npomox maru 00 200 g/h

VY cknaay ca nucanuM 3axteBom ox 28.09.2022., a nmpema Anekcy 6p.3 (8059 ox 08.07.2022; 1170 on
05.07.2022.), Yrosopa 6p. 3950 ox 02.07.2019. (1009/19 ox 01.07.2019.), JTaGopaTtopuja UuctutyTa 3a
pyJapcTBo M MeTanyprujy bop m3Bpmmna je mepema emucuje 3arahyjyhux matepuja, 07.10.2022.

CaryejaBameM BpCTE IOCTPOjeHa Kao W pe3ylTaTa Mepema eMHCHje MOXE Ce KOHCTAaTOBAaTH Ja ce Y
ycaoBuMa pana Bentuinanuonor oxHa 4, Ha MepHOM MecTy 3170-22_VO4, emuryje:

v' [103BO/b€HA KOHI[EHTPALHja OKCHIA CyMIIOpa u3paxkeHux kao SO y oTnagHoM racy

HajBeha cpenma moycaTHa BPEIHOCT KOHIICHTpAIMje CyMIIOp JAMOKCHIa u3paxeHor kao SO»
yMameHa 33 BpeTHOCT MEpPHE HECUTYPHOCTH,y YCIOBHMA MPEBOl)ema n3MepeHe KOHIICHTPAIIH] e Ha
HOPMaJlHE yCJIOBE, CyB I'ac M aKTyeJHy BPEIHOCT KMCEOHHMKA, uzHocu 5.27 mg/m?® 3a mMacenun
nportok 1430.4 g/h

(I'BE usnocu 350 mg/m?3 3a macenu mpotox >1800 g/h )

v 103B0JbeHA KOHUEHTPAIMja OKCHAA a30Ta u3paxkeHux kao NO2 y oTnagHom racy

HajBeha cpenma monycarna BpeaHoct kouentpanuje NOx(NO2) ymamena 3a BpeHOCT MEPHE
HECUTYPHOCTH, Y YCIOBHMa IpeBolerha n3MepeHe KOHIEHTPaIlije Ha HOpMaJIHe yCIIOBE, CyB Tac U
aKTyellHy BPEIHOCT KuceoHuka, usnocu 3.96 mg/m3 3a macenn nporok 1045.1 g/h

(I'BE u3nocu 350 mg/m?® 3a macenu nportok >1800 g/h)
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3AK/bYUAK

KOHCTATAITUJA O UBMEPEHUM KOHIIEHTPAIITMJAMA 3ATADBYIVRAUX MATEPUJA

v\ ]103B0/b€HA KOHIEHTPANMja NPAMKACTHX MaTepuja

HajBeha cpenqrba motycaTHa BpeIHOCT KOHIICHTPALMj e YKYMHUX MPANIKAaCTHX MaTepHja yMambeHa
3a BPEIHOCT MEpHE HECHTYPHOCTH, y YyCIOBHMa IpeBOhera M3MepeHe KOHICHTpaluje Ha
HOpMAJITHE yCJIOBe U CyB rac, usnocu 0.94 mg/m? 3a macenn nporok 255.9 g/h

(I'BE u3nocu 20 mg/m?® 3a macenu npotok >200 g/h)

10.2 [IPEIIOPYKE 3A YHAIIPEBEWE CTABA V CIIYYAJY [IPEKOPAYEKHA I'BE

e C 003upoM na HHje KOHCTATOBAaHO Ipekopauewme I'BE Ha mpeaMeTHOM MOCTpojemy M Kako je
noTBpheHa yckimaheHocT ca 3aXTeBaHMM T'pPaHHYHHM BpPEIHOCTHMA €MHCHja, HemMa OHTHHUX
HalloOMeHa WJIM MPEeTNopyKa 3a cMamkemhe eMucHje 3aralyjyhux marepuja.

BbUTHE HAIIOMEHE

Iooayu xoju ce oonoce na onuc mexunonouxoe nocmynxa (4.1), mexnuuxe nodamxe o nocmpojery (4.2)
u o ypelhajuma 3a cmarerve emucuje (4.3), kao u Ha ycioge paoa nocmpojera y moxy mepeisa (7) npeyzemu
¢y 00 onepamepa. He npeysuma ce 002060pHoCcm y noziedy wuxose 6ep000CmMOjHOCHIU.

Pesynmamu mepemwa emucuje (Mzeewmaj o ucnumusary op. 3170-22) oonoce ce uckmyuuso Ha npeomemHno
mepno mecmo. Hu y kom cnyuajy we ysumajy y 003up yKynuy emucujy nocmpojera.

IIPUTTO3H

1. [lnan mepersa emucuje, 614.417-22.020
2. Jlozeona 3a mepere eMmucuje u3z cmayuoHapHux uszeopa 3azahuearna Munucmapcmea 3auwmume
acusomue cpeoune 6p. 353-01-03320/2021-03 00 17.01.2022.
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