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3. OIIMC MAKPOJIOKAIINJE U MUKPOJIOKAIIMJE ITIOCTPOJEIBA

MAKPOJIOKAILIMJA KOMITJIEKCA

Omnuc Bop je rpax u cenumre bopckor okpyra y ncrounoj Cpouju y pernoHy Koju je Io3HaT ’
o umeHoM Tumouka Kpajuna. Kapakrepuctnina je 6m3uHa rpaHmiia ca byrapckom u
. 2 Pymynujom. Behu neo Teputopuje je OpIicko-IIaHUHCKH.

o S . Besa ca rmaBHEM myTHUM mpaBueM - aytomyT E-75 (beorpan - Ckomne) je moryha

[ npeko 4 myTHa mpaBLa U To: myT mpeko boseeBna u Ilapahuna nyxune 87 km;

_ 7 : myT npeko 3ajevapa, Kiaxkesna m Huma myxune 150 km; myTt npekxo Xaryowure,
G ' Kyuea u [loxxapeBua nyxxune oko 158 km u iyt npeko 3arpaha u Musomiese KyJe
nysxute oko 205 km [1].
To je pymapckd W WHAYCTPHJCKH Tpaj ca pPa3BHjEHOM O0O0jEHOM METallypTHjOM.
Pynuuk 6akpa bop ca 0OTBOpeHNM KOIIOM je JIOLMpaH Ha CeBEPOMCTOYHOM JIey Tpaja
Bopa,y xuaporepMaiHoj HU3MEHEHO) 30HU ca mpaslieM npyxkama C3-JU, 3amagHo of
oopckor pacena. Ox 1903. roamHe je oTmodena ekcruioaranuja 6akpa y Bopckom
PYIHUKY H OTIIOYEO je Op»KH pa3Boj rpana. BiacHumTBo Haj Bopckum pymHUKOM y
nepuoxay oz 1903. mo 1940. rogune apxao je ¢ppaniyck kanutai. Hemuu cy moctamu
BracHuny bopckor pynauka 4. pedpyapa 1941. rogune. 3aBpiretkom Pymauka 6akpa y
MajnaHrieKy ¥ liberoBOM HHTErpanyjoM ca bopckumM pymHiKoM, HacTao je 1961. romunHe
Pynapcko-romuonuuapcku 6acen bop - PTB Bop. O nenem6pa 2018. ronguse, BiacHUK
PTb-a Bop je kunecka kommanuja ZIJIN 2.,

I'eorpadcke 44° 04'25" CT'LI

KOOpAUHATE 22° 05’ 26" UT' [
Hazx.Buc.395 m

Y
4 N AT it

Cnuxka 1. bop - Jloxayuja y Cpouju
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OIINC MAKPOJIOKAIIMJE U MUKPOJIOKAIINJE ITIOCTPOJEIHA

MUKPOJIOKAILIUJA TIOCTPOJEBLA

Omuc

@ ZiJin

VY najmeHOoCT O HaceJba

I'eorpadcke
KOOpAMHATe

VY ckiomy komriutekca kommnandje SERBIA ZIJIN COPPER DOO BOR - Orpanak PBB,
MOCIyjy JBa pyIHHKA Oakpa ca MOBPIIMHCKOM eKcIuioatarujoM (JIexuira ,,Benuku
Kpusen“ u ,,IlepoBo®), jenan ca moa3zeMHOM eKcIutoaTanyjoM (pyIHUK ,Jama‘), nBa
MOTOHA 3a MPHUIPEMY MHHEpaTHUX cupoBHHA ((hiotanmje y Kpusewy u bopy), jenan
pPyIHHK HeMeTana (moBpinuHcku ko u @abpuka kpeda y 3arpaly). [logzeMuu pymHIK
Jama“ y bopy, koutuayupano paau on 1902. rogune [3].

Jama Bop je oTBOpeHa:
- CepBHCHHUM OKHOM 0] K+435 m g0 k-105 m,
- W3BO3HUM OKHOM of K+363 m 10 k-137 m,
- BeHTWwIAanHoHUM OKHOM VO4 ox xk+367 m 1o k-155 m,
- nomohnuMm BeHTHIanmMoHMM OKHOM VOI1 ox k+396 m mo k+207 m y p.T.
bpe3onuk n
- BEHTWJIAIIMOHUM OKHOM ,,HOBO 0KkHO 01 k+365 m 70 k+62 my p.T. HoBO OKHO.

Ha cruyu 1 npykasaH je caTeIMNTCKA CHUMaK JIOKaIlje BeHTHIanoHoT okHa VO4.,

Ha cruyu 2 npukasan je TulaH OONMKEMX Hacelha W BEHTHJIAMOHOT OKHa 4 ca
TI0JI0’KajeM MEpHOTI MecTa.

Bentmnannono oxkao VO4 onnpaHo je Ha yAaJbeHOCTH 0 OKO 375 M o HajOImKer
HaceJba 3MajeBo, Ha 0ko 660 M ox Hacespa bpesonuk u 750 m ox bopa

44°04'25" CI'1a
22° 05’ 26"'UI' [,
Hazx.Buc.395 m

Cnuka 2. CamenumcKku CHUMAK 10Kayuje 6eHmuiayuoroe okna Vo4
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OIINC MAKPOJIOKAIIMJE U MUKPOJIOKAIINJE ITIOCTPOJEIHA

MUKPOJIOKAILIUJA TTIOCTPOJEBHA
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Cnuxka 3. ITnan nacema u 6eHMUNAYUOHO2 OKHA €A NOodCcajem meproe mecma (26951-19 VO4)
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4. OIINC NOCTPOJEBA Y KOJEM CE BPIIE MEPEIHA

4.1 OIIUC TEXHOJIOLIKOI [TPOLECA

IIpoBetpaBame pynHuka Jama bop Bpmm ce menpecMoHHMM IyTeM M TO nujaroHanHo. lllema mpoBerpaBama je
CIIO’KEHA, ca JIBa yila3a M jeJHUM H3JI1a30M Ba3lyxa u3 Jame - oIl HeKaJallmhuX HEKOIUKO H3JIa3a.
I[Tpoceuro ce y pyaHuk yBoau 50 m®/s Basayxa, on Hekamammux 135 m%/s Bazyxa.
Yna3uu oTBOpH (IIpocTopHje) Cy:
—  CepBHCHO OKHO, mpodmiia 32 m?, kojum ce yBoau 25 m®/s Basmyxa, o Hekagammsux 90 m3/s;
—  HM3BO3HO OKHO, poduia 25.5 M2, kojum ce yBoau 25 m®/s Bazayxa, o1 Hekagammbux 40 m¥/s.
W3nasne npocropuje cy:
—  BeHTWIANUOHO okHO VO4, mpoduma 6.2 m? kojum ce usBoam 50 md/s, o HexagammEUX
85 m®/s uctpomieHor Bazayxa;
—  BenTmwiIanuoHo okHo VO1, npoduna 9 m? (3apymeHo), kojum ce u3soamwio 50 m%/s Bazayxa;
— BerpeHo okHO VO ,,HoBO OKHO™ - HUje Y DYHKIH]jH.
I'maBHe 00jekTe MpoBeTpaBama YuHe:
1. 00jeKxTH cBexe yJa3He CTPYje, a TO Cy:
*  CEepBMCHO OKHO ,,Baca Jlpenyn‘ xojum ce yBoau 30 m®/s cBexer Basayxa u
*  u3BO3HO OKHO ,,Mmxk.IIucrek* kojum ce yBoau 20 m®/s cBexer Basayxa.
2. o0jexaT MCTpOILLIEHe U3JIa3He BETPeHe CTpPYje, a TO je:
*  BeHTWIANUOHO OKHO VO4 kojum ce m3Boau 50 M¥/s ucrpomene Basmymne cTpyje.
Hamnowmena:
- BenTHJanuoHo okHO VOI1 3a nmpoBeTpaBame pyaHor Tena bpesanuk Huje y QyHKIUjU 300T 3apyiaBama
okHa k+310 ox 01.06.2006.rouHe; BEHTHIIATOP j€ YKJIOHECH, TAKO Ja Ce MPOBETpaBame p.T. bpezanuk
Takole BpIIH mpeko BeHTuIanuoHor okHa VO4;
- BEHTHWJIALMOHO OKHO ,,HOBO OKHO™ HMje y (YHKIMjHU Of IIpecTaHKa pazoBa y pyaHoMm teamy MH on
1994.ronuHe, Ha UICTOM HE TIOCTOjU BeHTHIATOp o1 1997.romune.

I''TABHO BEHTUJIALITMOHO ITOCTPOJEWBE VO4

[Ipumpema u oTKOMaBamke y jaMH BPIIHN C€ OATOBapajyhoM orpeMoM Ha ITHEYMATCKH MOTOH Kao U OIPEMOM ca
MOTOpHMA Ca YHYTPAIIBUM CarOpeBambEeM.

Jama He mocenyje ypehaje 3a oTnpanBame paaHuX Ipoctopyja. [IpodiaeMu 3anpaiieHoCTH paHe CpEArHe Y jaMu
ycliesl 0/IBMjama ojjpel)eHnX akTUBHOCTH pelllaBajy ce MpoBeTpaBameM jaMme bop mpexo BEHTUIIAIMOHOT OKHA.

Bentmnannono okHo VO4 Hamasm ce Ha CeBEpHO] CTPaHH KOCHHE CTapor MOBPIIMHCKOT KOMa. YTPOXKEHO je
KIIM3HUIITEM y TOPH:EM JIely IeBU okHa. OKHO je MaJIoT MOIIPEYHOT IpeceKa U HeTpoIIa3Ho je Beh BuIle roauHa 300r
JOTPajasIOCTH CTYOMINTA U TI0jaBe MMyKOTHHA Y IIEBU OKHA.

Bentunanuono okuo VO4, mpoduna 6.2 m? u gyxune 465 m, moarpal)eHo je GETOHCKOM TIOATPAIOM.

Ha BenTmnannonom okHy VO4 m3rpaljeHo je ITaBHO BEHTHJIAIMOHO MOCTPOjehE Ca BEHTIIIAIIMOHNM KaHAINMa U
yrpaljerum jamckum Bertuinaropom tumna ZITRON ZVN 1-20-500/4.
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OIINC ITOCTPOJEBHA Y KOJEM CE BPUIE MEPEIHA

4.2 TEXHUYKU IIOAALU O [TIOCTPOJEBY

[NOCTPOJEBE CrauuoHapHHU U3BOp 3aral)iBama, OCUM IOCTPOjeHba 3a CaropeBarmbe
Bentunanmono okxo 4 pyaanka Jama bop

Ormue [1aBHO BEHTUIIALMOHO MIOCTPOjEEbE 3a POBETPABAILE - H3BOhEHE
HCTPOLICHOT Ba3/lyXa u3 Jame Ha MOBPIIHHY

Tum BenTtunarop Zitron ZVNI-20-500/4

Cuara moTopa 500KW

Kamanuret 100 md3/s

ITpecek okHa 6.2 m?

HyxuHa oxHa 465 m

I[Monpeunu npecek audysopa 3.8 m?

4.3 TIOAALHU O IIOCTPOJEBY OJJHOCHO YPEBAJUMA 3A CMABEBE EMUCHUIE

Omnuc Ha u3na3zy BeHTWJIAIIMOHOT OKHA HE MOcToje ypehaju ca cMameme emucHje 3aralyjyhux
MaTepwuja.

[NOAALIM O EMUTEPY

Bpoj emutepa 1

O06nuk IeBacTu

JluMeH31je Ha MEpHOM MECTy [Ipeunuk 2.45 m

Marepujan YenuuHu 1uM

5. HOJALM O ITOJIOKAJY MEPHOI' MECTA
MEPHO MECTO_36447-20 VO4

[Toso>xaj u omvic MepHO MecTo TOCTaBJbEHO je Ha Au(y30py BEHTHIATOpA
- Ha MOBPIIMHU TEPEHA HEMOCPEIHO MOPE/ BEHTHIAHOHOT OKHA
Koopnunare 44°05' 26.8" CI'lI

22°06' 03.2"” UT'
Haj.Buc.366 m

OO0nuK (Ha MEpPHOM MECTY) Kpy>xHu nonpeynu npecek

Marepujan uspaze Yennyau 1M

[Ipeunuk 245m

Bpoj mepHuX oTBOpa 1

Bpoj MepHHX Tauaka 110 MEpHOj raBHU 8 Tauaka (8 Tauaxa 1o JMHU]U Y30PKOBamba)

3aBHCHOCT Mepema 0J] BpEMEHCKHUX yCIIOBa Ha

IIpucryn Ca iia

H3Bemraj 6p. 36447-20

QF-957.609 Ocraie ctpane — M3Bemraj 0 Mepewy emucuje 3arayjyhux marepuja Ha u3Bopy 3arahema — M3name 06p..:3 Crp 11 0125
Matununu gokymenT QP-LAG-959.36 Usname: 2; [puor: 8



HWHCTHUTYT 3A PYJJAPCTBO U METAJIYPTHJY BOP MINING AND METALLURGY INSTITUTE

JlaGopaTopuja 3a XeMHjCKa HCIIUTHBAA Laboratory for chemical investigation
3enenu Oysesap 35, m.d.152 Zeleni bulevar Str. 35, POB 152
19210 bop, Cpbuja 19210 Bor, Serbia

IMOJAIIX O IMMOJIOKAJY MEPHOI' MECTA
MEPHO MECTO_36447-20 VO4

VY30pum yKyIHUX MPAIIKacTHX MaTepHja J0OHjeHH Cy
METOJJOM H30KWHETHUYKOT Yy30pKOBama, a MpeMa
3axTeBuMa cranaapaa SRPS EN 13284-1.

3a KpyXHEe MONpeYHe IpeceKe, MOBPIIUHE PaBHU
y30opkoBama:Behe o1 2,0 m?, 3aXTeB cTaHAap/a je 1a ce
Y30pKyje 1o 2 IMHUje Y30PKOBakha  MUHUMATHO y 12
Tayaka I10 PaBHH y30pKOBamba.

Y oBOM cily4yajy y30pKOBam€ j€ BPILIEHO IO jeIHO]
JUHUJH Y30pKOBama (300 HEMOCTOjama jOII jeHOT
MEpPHOT OTBOpa) M YKYHHO 8§ Tayaka IO paBHU
y30pKOBama.

od

Cnuxa 4. Pasan y3oprosara ca nonosicajem
mavaka 3a y3umarbe y30paxa

Cnuka 5. Uzened meproe mecma 36447-20 VO4
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6. IIJIAH, MECTO U BPEME MEPEBA

VY cxiany ca 3axteBom ox 17.06.2020., a npema Yrosopy 6p. 3950 ox 02.07.2019. rox., Jlaboparopuja MucTHTyTA
3a pyJapcTBO U MeTalnyprujy bop nsBpmmia je Mmepema eMmucuje 3aralyyjyhux marepuja, 18.06.2020.

OCHOBHMU ITIOJAILIM O U3BPIIEHOM MEPEBY

[Toctpojeme BenTtunanmono okHo 4

Mepene 3aralyyjyhe marepuje v HeopraHncke racoBUTe MaTepHje
- okcuou azoma uspadiceru kao NO»,
- oKkcuou cymnopa uspasiceru kao SO,
v Ilpamkacre MaTepuje

Jlatym Mepema 18.06.2020.
Mecto Mepema Ha nudysopy BenTuiatopa
Pexxum pana / 6poj y3opaka Konrunyanas / 3 y30pka HEOPraHCKHX TACOBUTHX MaTepHja H
3 y30pKa MpaIikacThX MaTepHja
Bpcra noctpojema CraunoHapHU U3BOp 3araljuBara, OCHM MMOCTPOjerba 3a CaropeBarme
Bpcra Mepema [ToBpemeno nepuoanuno Mmepetbe EMUCHUIE y 2020. roguan

7. OIINC YCJIOBA Y TOKY MEPEBHA

Ormmc BenTunanmono oxxo 4 pyanuka Jama bop
MakcuMalIH¥ KanamuTeT MOCTPOjerha 100 m¥/s

Kanamurer moctpojema y TOKy Meperma ITpomensbus (01 35 m3/s mo 100 m3/s)
Pexxum raga Kontunyanan

Ypehaj / mocTpojeme 3a CMambemhe EMUCH]E -
Hcnanu cucrema y TOKy Mepemba Huje 6umno

OcTanu moganu

VY Toky Mepema emucuje 3aral)yjyhux marepuja, y norony Jama - Ha BeHTUIammoHoM okHy VO4, oiBrjane cy ce
cienehe akTMBHOCTH U y pajty je Ouna cieneha omnpema:

| Pynno tesno Bopcka Peka k-90 111 Pyano teno bopcka Peka k-150
Munwuparse - excruiozus Amonex 110 kg YToBap pyne - yroBapusad ST1030 - 3 kowm.
Il Pyano tesno bopcka Peka k-130 Tpancnopt pyne - kamuoH MT420 - 2 xom.

- kamuoH MT2200 - 2 kom
Mumnupame - excruto3us Anfo 400 kg
YToBap pyne - yroapusad ST1030 - 1 kom.

H3Bemraj 6p. 36447-20

QF-957.609 Ocraie ctpane — M3Bemraj 0 Mepewy emucuje 3arayjyhux marepuja Ha u3Bopy 3arahema — M3name 06p..:3 Crp 130125
Matununu gokymenT QP-LAG-959.36 Usname: 2; [puor: 8



HHCTUTYT 3A PYIAPCTBO UMETAJIYPI'IJY BOP T MINING AND METALLURGY INSTITUTE

INSTITUT
JlaGopaTopuja 3a XeMHjCKa HCIIUTHBAA Laboratory for chemical investigation
3enenu Oysesap 35, m.d.152 Zeleni bulevar Str. 35, POB 152
19210 bop, Cpbuja 19210 Bor, Serbia

8. MOJALM O IPUMEWBLEHUM 3AKOHCKHUM PEI'YJIATHUBAMA,
CTAHJAPAUMA 3A MEPEILE, MEPHUM INOCTYIILHUMA U BPCTAMA
MEPHUX YPEBAJA

8.1 3AKOHCKE PET'VJIATUBE, CTAHAAPIN U METOIE

Ilpumersene 3axoHcKe pezyramuse
v' 3akoH o 3amruth Basyxa (,Ci. racauk PC* 6p. 36/2009, 10/2013)

v' Vpenba o Mepemnma eMucuja 3araljyjyhinx Marepuja y Basayx U3 CTaMOHAPHHUX M3BOpPA 3arajuBarma
(,,Ca. rmacauk PC* 6p. 5/2016)

v VYpenba o rpaHHYHAM BPEAHOCTUMA eMHCH]a 3aralyjyhux MaTepuja y Ba3yX U3 CTAlIMOHAPHUX U3BOPa
3araljuBama, OCHM IOCTPOjerha 3a CaropeBame
(,,C. rmacuux PC“ 6p. 111/2015)

Ipumersenu cmandapou u memooe

SRPS 1SO 10780:2010 Mepeme Op3rHe U 3aITPEeMHUHCKOT TIPOTOKA CTPYje TacoBa y KaHATMMa

BMK B.%.1:2011 V) OnpehuBame caapkaja OkcHIa CyMnopa uspaxenux kao SO, u okcuaa
azora u3paxeHnx kao NO»

SRPS EN 13284-1:2017 2 OnpehuBame npaiyHe y OINcery HICKAX MaceHUX KOHIeHTpalyja - Jleo 1:
ManyenHa rpaBUMETpHjCKa MeTo1a

SRPS EN 14790:2017 OnpehuBame BojieHe nape y uciyctuMa - CTaHaapaHa peepeHTHa MeTona
(rpaBuMeTpHja)

Imeroza HUje 06yxBaheHa 0GMMOM aKpeMTaIyje
JojcTyname 0Jl CTAHAPHA - Y30KOBaKE II0 jeIHOj THHHUjH Y30pKOBamha

8.2 OAPEBUBAKBE KOHIHEHTPAILIMIE 3ATABYIJYHhUX MATEPUJA

3aecahujyha mamepuja
v’ HeopraHcke racOBHTE MaTepuje MRU Vario Plus Industrial
v' Tlpamkacrte Matepuje AyTOMaTCKU U30KMHETHYKH y30pKUBad

ST5 Evo, Dado Lab
Mepenu ¢uzuuxu napamempu

v Temmneparypa ST5 Evo, Dado Lab
v Jlud. Hpurucak / Ctpyjame ST5 Evo, Dado Lab
v" Bpsuna / IIpotok ST5 Evo, Dado Lab

8.3 JEBUJAIIUIE ¥V TOKY MEPEBHA

Jesujayuje na mepHom mecmy

[Ipornucana 3arahyjyha marepuja koja HIje MepeHa Mepene cy ce mponucane 3aral)yjyhe marepuje
Mepema y ckiagy ca MeTogama Ha

N3okuHeTHYKA AeBHjalnja -5.9%; -3.1%; -2.5%

(Y TOKy y30pKOBama IpaIIKkacTuX MaTepuja) (M30KMHETUYKH YCIIOB UCITYH-EH je TOKOM JIPYror U

Tpeher y30pKoBama - H30KHHETHUKE JAeBHjanyje Omne
cy y orcery ox -5 % g0 +15 %)

(M30KMHETUYKH YCIIOB HHj€ UCIYEEH TOKOM TPBOT
Y30pKOBama - N30KMHETHYKA JIeBUjalja Ouna je
M3BaH 3axXTEeBaHOT orcera ox -5 % mo +15 %)

H3Bemraj 6p. 36447-20

QF-957.609 Ocraie ctpane — M3Bemraj 0 Mepewy emucuje 3arayjyhux marepuja Ha u3Bopy 3arahema — M3name 06p..:3 Crp 14 01 25
Maruunu gokymeHT QP-LAG-959.36 Uspame: 2; Ipuor: 8



HHCTUTYT 3A PYIAPCTBO UMETAJIYPI'IJY BOP MINING AND METALLURGY INSTITUTE

JlaGopaTopuja 3a XeMHjCKa HCIIUTHBAA Laboratory for chemical investigation
3enenu Oysesap 35, m.d.152 Zeleni bulevar Str. 35, POB 152
19210 bop, Cpbuja 19210 Bor, Serbia

nogAnHu O MIPUMEILEHUM 3AKOHCKHUM PEI'YJIATUBAMA,
CTAHJAPANUMA 3A MEPEILE, MEPHUM IIOCTYIIIIUMA U BPCTAMA
MEPHHUX YPEBAJA

8.4 MEPHU YPEBAIN

Ypehaj 3a mepeme GuU3HUKNX NapaMeTapa cTpyje raca/Ba3ayxa, H30KHHETHYKO Y30PKOBaH€e PAlIKaCTHX
MaTepHja u onpehuBame Baare y racy

IIpouzBohau Dado Lab Srl Italija
Tun ST5 EVO, version 4,5
Cepujcku 6poj ST5 4A 32017 0219
MHuBeHTapcku 0poj 26987
Tpusera Mepz_iq (bU3NUKKX TTapaMeTapa racHe
CTpyje U y30pKHBay
Hamajame 220V, 50 Hz
Jumenznje 370x250x500 mm
Maca 20 kg
Hpareha HP5, 1=1,5 m, ,,S* Pitot tube — out stack
omnpema ) b
Version

Mouse and support for 500cc impingers
500 cc free tube impingers (2 needed)
500 cc plate impingers (2 needed)
Silica gel/Charcoal trap V=1 litar
Titanium nozzle ¥4,6,8,10,12,14 mm

KyTtnja ca rpejameM y kojy ce cMeITa apxad Guiarepa

AHaJu3aTop AMMHOT raca u Mepay GpU3NYKHNX MapamMerapa cTpyje raca/Ba3ayxa

IIpownzsohau MRU GmbH Germany
Tum MGA 5
Cepujcku 0poj 292091
WuBenrapcku 6poj 25149
aHAJIN3aTOp AUMHOT Taca M Mepad
Iprmena napamertapa: tg (°C), tair (°C), puit
(Pa), draft (Pa) i
Hamajame 220 V u unTepHa barepuja
Jnmensuje 438 x 290 x 310 mm
Maca 6e3 TpaHCTIOPTHOT 6,5 kg
Kogepa —
I[Tpareha onpema - notamnajyha conna 3a rac, INCONEL, Q =
12x1000 mm
- rpejHa JIMHHMja 3a y30pKoBame, 3000 mm £

-
- [Turor nes, &12x2000 mm \

- COHJIa 3a cTpyjame Bazayxa (apadT) y
IUMBaKy, 250 mm, ca CUIMKOHCKUM
peBom, 3 m;
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8.5 PEJIATUBHE 3AI'ABYJYRE MATEPUJE
A30THU OKCHIHA

ITojam a30THM OKCHAM ce OOWYHO OJHOCH Ha OMHApHA jeNbeha KICEOHUKA 1 a30Ta WIIH BUX0BA jeIUHCHA!
Azor-monokcug (NO), azor(Il) okcun

Azot-nuokcua (NO2), azot(IV) okeua

AzoTt-cybokcun (N20), azot(l) oxcun

Asot-Tpuokcun (N203), azot(Il, IV) okcua, aHXUAPH a30TACTE KUCCIHUHE.

Asor-terpokcun (N204), azot(IV) okcun

Asor-nientoken] (N20s), a30T(V) oKcH, aHXUIPUIT a30THE KHCEINHE

ASANENENENRN

115 pm

NOy je yormmmreHna dopma 3a MmoHO-a30THE okcuzae (NO u NOz). OBH OKCHAM HACTAjy MPHIINKOM IIPOIIEca CaropeBama,
HAPOYHUTO TIPHIIMKOM IMPOIIeca CaropeBama Ha BUCOKUM TeMIIepaTypama.

Ha HOpManHoj, aMOHUjeHTaIHO] TeMIepaTypH, KUCCOHUK U a30T He pearyjy mehycoono. [Tpuamukom paga moTtopa ca
YHYTpAIlUM CaropeBameM, CaropeBame CMellle Ba3ayxa U TOpHUBa MPOU3BOIH JOBOJFHO BUCOKY TeMIIEpaTypy 1a Ou
M3a3BaJI0 CHIOTEPMHY PEaKiijy aTMoc(epCcKor a30Ta U KHMCCOHHKA y IIaMeHy. Y MPHCYCTBY BHlKa kuceonuka (02),
asor-monokcua (NO) he pearoatu u Hactahe azot-auokcu (NOy).

Bpcte NOy - ¢ 003upom Ha TeHe3y:

v Tepmuuku NOy - IPOLYKT OKCHAALIKjE ATMOC(EPCKOT a30Ta PU BUCOKUM TEMIIEPATYpama,;

v" TIpomtau NOy - IPOAYKT peaKiyje a30Ta U pajuKaia yIibOBOJAOHUKA MPOAYIIMPAHUX Y TIAMEHY, HAPOUYUTO Y
30HamMa OOraTUM TOPHBOM; KaKO je aKTHBAIlMOHA CHEpPrHja OBUX peakldja Maia, peakimje ce morahajy
,[IPOMTHO", IaKJIe Y MPEeIJIaMeHOM pajiije HEro y IiaMeHoOM WIIM MOCTIFIAMEHOM MOAPYY]Y;

v" NOy u3 ropuBsa - IpoIyKT peakuuje azora u3 ropusa (Beze N-H u C-N, jeauma ¢ rpynama TUa OUPUIUH 1
IUpOJT) W paaukana GopMHUPaHUX y MPOLECY caropeBama; THIUYHE KOHIEeHTpauuje aszora cy 0,1 mo 0,5%
3a 10K yJba, 1,2 no 1,6% 3a yrasm.

IMpubmmxHO 85% a30TOBMX OKCHA Y TPOILIECY caropesama je Tepmudku NOy [4,5].

CYMIIOP THOKCHJ]

Cymmnop-auokeuy (Monekyicka ¢opmyna SO;) HacTaje cajbuBameM CyMIiopa Ha Basmyxy. OH je 0e300jHHM Tac,
3arynubuBOT MupHca. Texu je o1 Bazayxa. PacTBapa ce y Boau. PacTBop kKoju HacTaje je KICeo jep rac pearyje ca BoaoM
rpaaehu cymmopacty kuceiuny (H2SO3). To mokasyje na je cyMmop-auokcu kucenn okcu. CyMropacTa KUCerHa je
HecTaOWIIHA U JIAKO C€ TIOHOBO pa3iiaXke Ha CyMIIOp-IUOKCHI U BOJIY.

CyMnop-anokeua nemnyje Hagapaxyjyhe Ha ciry3HuIle v ropme nucajHe myrese. Beha konnunna ynaxuaytor CO2 3aapkaBa
ce y HOCy M Tpily, a caMo Mama KOJW4MHa Jocre y ruryha (Ipy HOpMaiHOM Jaucamy Kpo3 Hoc). Peakimje sbynu cy
pasimuure, jep UM ocetsbuBocT Ha SO2 HUje ucTa. JlokasaHo je Ja KOHIeHTpanyja o1 1 ppm Kpo3 6 caTu Huje u3a3Baja
Behnx noremkoha. TpuaeceToMMHYTHO yaucame KOHIIEHTpaLje O 5 ppm H3a3Baio je cylieme OpoHxHja (OTeKaHO
mucame). Konnenrparyje nznan 20 ppm cy upurripajyhe. Y 030MIbHUM cilydajeBUMa, yAUCAHEM BUCOKE KOHLIEHTpAIje
Moxe TohHM 70 CakyIubamba TeUHOCTH Yy IuryhiMa, cMambea KHCEOHNKA Y KPBH M CMPTH 33 HEKOJIMKO MUHYTa. CUMIITOMHU
ycliell HaKyIUbamba TEYHOCTH Y TuiyhuMa cy Kalljbatbe u ocehiaj Hecraiuie Ba3ayxa, a MOTY Ce [I0jaBUTH HEKOJIMKO CaTH
(v map JaHa) HAKOH M3JI0KEHOCTH.

S\143.1 pm
0=<=>}0

119°
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PEJIATUBHE 3ATABYJYRE MATEPUJE
CYMIIOP JIHOKCH]]
Jpyru Ha3uBU cymmop(IV)-okcum; aHXuIpH CyMIopacte KUCEIHHE
R-o3Hake R23 R34
S-o3Hake (S1/2) S9 S26 S36/37/39545
Moutekyicka dpopMmyiia SO,
MounapHa mMaca 64.054 g/mol
ArperaTHo cTame 0e300jaH rac
I'ycTuna 2.551 g/L, gas
Tauka TOIbEHa -72.4 °C (200.75 K)
Tauka KJbydara -10 °C (263 K)
PacTBOPJBUBOCT y BOJIU 9.4 g/100 mL (25 °C)
O06auk Monekyna (opburaie u HUckpusiben non yriaom ox 120°
XUOpHIU3aImja)
Tauka naspema HUje 3amabuB
CpojaHa jenumermha Cymnop-tpuokcu; CyMmmnopacta KuceIrnHa
JunomHu MOMEHT 163D

CyMIop-IMOKCH]] €€ HCIYyIITa Kao CHOPEIHH MpPOAYyKaT H3
ayroMoOmita 1 u3 quMmaka padpuka 3aral)yjyhu »kuBoTHY cpenuHy.
Hacraje caropeBameM cymmopa KOjU je cacTaBHH [0 HapTHHX
JiepuBata, yrjba M raca Kao M METAJHUX pyla, YHjOM HpepaoM
JI0JIa3M JI0 3Ha4YajHe eMHUCHje OBOr raca y armoctepy. Emutyjeceny
mporecuma Tmpepaze cupoBe Hadre y paduHepujama, Kao Uy
¢dabpukama 3a mpou3BoAmy leMeHTa. O NPUPOJHHUX HU3BOPA
CYMITOpP-IHMOKCHA HAj3HAYAJHUJU Cy: BYJKAHCKE epyIIuje,
reoTepMaiHu U3BopH Uta. [4,5].
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nogAnHu O MIPUMEILEHUM 3AKOHCKHUM PEI'YJIATUBAMA,
CTAHJAPAUMA 3A MEPEILE, MEPHUM IIOCTYIIIIUMA U BPCTAMA
MEPHHUX YPEBAJA

PEJIATUBHE 3AT'ABYJYRE MATEPUJE
IIPAIIIKACTE MATEPHUJE

EmucHje Koje HacTajy ycie/] caropeBarma roprBa 3aBrce 0J1 cacTaBa rOpHBa, TUIA CAarOpeBamba OHOCHO THIIA, BEJIUYHHE 1
KamanuTeTa KOTJIa y KOME Ce BPILU CaropeBame U Ha KPajy 01 TEXHUKE KOja Ce KOPUCTH 32 CMAbErhe 0THOCHO KOHTPOITY
eMuchje.

OCHOBH TOJTyTAHTH KOjH HACTA]y MPH CaropeBamy Cy:

v CycrneHoBaHe MaTepuje v' Meranu
v Oxcuau cymnopa (SOx) v PazIuuuTa OPraHcKa jeaumbema
v" Oxcuan azora (NOy) v" Kucemu okcuau

v' VYrmen monokcug (CO)
[Topen HaBeieHUX jeMbEHA y OTNAHUM racOBUMa C€ MOT'Y TI0jaBUTH U Telku Metanu, HF, Hecaropeiu yriboBogoHuny,
NMVOC u nnokcunu. 3araljeme Bazayxa cycreHoBanuM yectunama (PM) mpunukom caropeBama (pOoCHITHUX TOPHBA WX
ouomace HajBehinM JeI0M MOTHUYE 01 MUHEPATHOT Jeiia ropusa. Camo jefan Maiu 1eo PM ce cacToju o Maaux 4yecThlla
J0OUjeHnX KOHIIE3aIlMjOM jeIuiberha Koja Cy HacTaja ycie ] ucrapaBarmba TOKOM caropesamal4,5].

CacraB M KOHUEHTPAaLMja CyClIeHI0BAaHUX YeCTHIIA 3aBHCe O/1:
Yenosa cazopesara, oonocrno muna xomaa.

= [leneo nacmao npu cazopesaivy yesbd ce WK TAIOKH Ha JIHY KOTJIa WK CE eMUTY]e Kao ,,JeTehu nemneo, Tako 1a
y 3aBHCHOCTH O] TUCTpuOyLHMje menena usmely nxa kotina u ¢pakumje ,Jjieteher nemnena 3aBUCH KOJHYUHA
€MHTOBAHOT IIeTeja OJTHOCHO HBEroB Y/Ie0 Y EMHUCH]H CyCIIeHJOBaHUX decTulia. Haume, ykonmko ce caropesa y
nehuma rie ce uBpcTo ropuBo ybaiyje y Buy npaxa, emucuja [IM -nerehu neneo unnn 80-90% on ykynHe
KOJIMYMHE TIeTiena)

»  Komuuuna ¢hocunnoe copuea - yKOJIUKO C€ caropeBa Mama KOJIMYKMHA, EMHUTYje CE M Mame CYCIEeHIOBaHUX
YeCTHIIA;

»  Onpema 3a cmarerve U KOWMpPOJLy eMucuje - KOHTPOJIa eMHCH]je CYCIICH/I0OBAaHUX YECTHIIA C€ MOKE BPUINTHU Ha JIBA
HAYMHA!

- KOHTpOJIOM YCIIOBa CaropeBama Hin
- mocTaBJbareM ypehaja 3a cMarmbee eMICH]e HAKOH CaropeBama.
Konrpona ycnoBa caropeBarma mojjpa3yMeBa NpuMeHy KoTiia oArosapajyher tuma, o0JuKa U BeIHYHHE, KA0 U
KOHTHHYAJIHO YHOIICHE TOprBa Koje ce caropea. OBaj THII KOHTPOJIC je PUMEHJBUB Ha MaJia MOCTPOjeiha 3a
caropeBame.
KoHTpona emcuje CyCIeHI0BaHMX YECTHIA HAKOH caropeBama ce MOXe MPUUMEHUTH Ha CBa IOCTPOjema a
nojpasymeBa uucrananujy cieaehux ypehaja:
- Enexrpocratmuxmx ¢uarepa,
- Bpehactux ¢punrepa,
- Bnaxnux ckybepa
- lluknoHa/MyATHIMKIIOHA
Wunycrpujcka nocrpojema 3a cMambere PM Mory na Oyny Beoma edukacHa (dak g0 99,8%). Mehyrum
yKIamame yectuna PMio nma mamy epukacHocT (95- 98%), 1To je OCHOBHHM pasJior 3a eMucHjy yectuna PM ox
0,1 pm mo 10 pm.

*  Bpcma copusa - caropeBame YBpCTOT TOpHBa NPOAYKYyje 3HaTHO Bulle PM y oHOCY Ha caropeBame TeUHUX U
TaCOBUTHX ropuBa. MeljyTHM NMPHINKOM caropeBarma TEYHOT TOPHBa Ha HEJOBOJFHO BUCOKHM TeMIIepaypama
MOJKE Ce T0jaBUTH 4al), Koja je CKkiIoHa rpal)ery KUcelnX ariioMepanuja Koje y mpucyctBy SOs nMajy KOpO3HBHO
NejcTBO Ha KoTao. Omepanyje oap)kaBama KOTia, KOju 00aBe3HO MojipazyMeBa uniiheme KOTiIa o]l Tierena,
Takohe MPOy3pOKYjy EMHUCH]y CYCIIEHJOBAHUX YECTHUIIA.

»  FEmucuja PM moxe na ce 1mojaBu kao Mudy3Ha eMHUCH]ja ca OTBOPEHUX CKJIATUINTA, MPHUIUKOM MIICBEHA,
PYKOBama MaTepHjaJioM, jaJOBUILTA/OUIarJIMIITA IeTea.
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9. PE3YJITATHU MEPEIbA

I'pannyna BpeaHoct emucuje - F'BE

Toctpojett.c u Bpera . 3aral)y].y ha I'BE mg/m® 3aKoHCKa peryJiaTuBa
€HepreHT NMOCTpojema MaTepuja
BenTnnammono CranroHapHU Heoprancke 350 Vpeoba o epanuunum
OKHO 4 pyIHHKA u3Bop 3arajuBama, TracoBHTE MaTepHje 32 MaceHH MPOTOK 8DEOHOCTNUMA eMUCU]A
Jama Bop OCHM MOCTpOjerba  (OKCHIM CyMIIOpa - >1800 g/h saealyjyhux mamepuja y
3a caropeBame CYMIIOp THOKCHI 1 6a30YX U3 CMAYUOHAPHUX
(enexTpuyHa CyMIIOp TPHOKCH uzeopa 3azalusarea, ocum
eHepruja) nspakeni kao SOz nocmpojersa 3a
OKCHUJIH a30Ta - a30T cazopesarve
MOHOKCHUI U a30T e
JHOKCHT H3pAKCHH (., Cn.lnacnux PC
xao NO) 6p.111/2015), Ipunoe 2 -
OIIITE 'PAHUYHE
HpalﬂKé}CTe 20 BPEJJHOCTU EMHCHJIA
Mmarepuje 3a MaceHH IPOTOK
>200 g/h
[Mpamkacre 150
MaTepHje 32 MAaCCHHU MPOTOK
<200 g/h

Tabena 1. [Ipuka3 BpeIHOCTH TPH NOjeIUHAYHA MEpPEha eMUCHje OTIIAJHOr raca HaA MEPHOM ( <
mecty 36447-20 VO 4 (/4

ATC
01-308
(Konyenmpayuje u nPOmMoOK OMNAOHO2 2aca cy ceedeHU Ha HOPMAHe YClo8e, CY8 2AC U USMEPEHY 8DeOHOC

KUCEOHUKA)

Hatym mepema: 18.06.2020.

AKPEAUTOBAHA

JNIABOPATOPUIA

3A UCNUTUBAILE
SRPS 1SO/IEC 17025:2006

MepeHnu U U3pavyHATH Jenununa Pesyamar I Pesyamar IT Pesyarar III I panuya Metoaa
napamMeTpH Mepe Odemekyuje  WCIHTHBAMA
Konuentpanuja SO mg/m?3 <2.86 <2.86 <2.86 2.86 BMK
Bb.1.1:20119
KonnenTpammja oxcuma mg/m?3 3+2 4+3 4+3 2.05 BMK
a30Ta u3pakeHux kao NO; B..1:2011Y
MaceHu POTOK OKCHIA g/h 800 1060 1054 / ITpopauyH
azoTa m3paxeHux kao NO»
Konuenrpanuja mg/m?3 0.77 +0.10 0.69 +0.09 0.93+0.13 0.5 SRPS EN
MPAIIKaCTUX MaTepuja 13284-1:2017
MaceHu poTOK g/h 204.8 182.3 246.0 / IIpopauyn
MPANIKaCTHX MaTepuja
YmeTona Huje 06yxBahena 06UMOM aKkpeaUTALTjE
MepeHnu u U3pavuyHATH Jenununa Peayarar I Peayarar II Pesyarar III 1} panuya Metoaa
napamMerpu Mepe Odemekyuje ~MCIUTHBAIbA
Temnepatypa raca/Baznyxa  °C 22.76 22.93 23.33 /
Cpenma Op3uHa cTpyjama m/s 18.07+£0.04 1797+0.04 1788+£0.04 5 SRPS I1SO
raca 10780:2010
TIpoTOK CyBOT OTHAAHOT m3/h 266653 264992 263421 / IpopauyH
raca
Canpikaj Biare y racy vol % <40 4 SRPS EN
mg/m? <290 29 14790:2017
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Ouena pe3yarara eMucuje Ha MepHoM Mecty 36447-20_VO4

Hajseha Bpegnoct pedyiarara

ST senan Meperba emicnje 3aral}yj3yhe FBE3 Ouena
matepuje (Em) [mg/m?] [mg/m?] pe3yarara
KoHIeHTpaIuja OKCHIa CyMIIOpa H3PaKEHUX <2.86 350 Yckmalen ca
ka0 SO2 [POTIIHCOM
KoHIeHTpanuja okcr/a a30Ta H3paKeHux 2.05 350 VYckmahen ca
kao NO2 [POTIHCOM
MaceHu IpoTOK OKCHJIa a30Ta 543.3 g/h 3a MaceHH
n3pakeHnx kao NO» IPOTOK
>1800 g/h
Ipamkacre maTepuje 0.80 20 Ycknahen ca
MPOIHCOM
MaceHu IpOTOK MPAaIIKacTHX MaTepuja 210.7 g/h 3a MaceHU
OPOTOK
>200 g/h

Ewm - HajBeha BpenHOCT pe3ynrata Mepema eMucHje 3arahyjyhe marepuje ymameHa 3a BpeJHOCT MEpHE HECUTyPHOCTH

IIPUKA3 PE3YIITATA MEPEIbA OU3UIKUX [IAPAMETPA

[Mpuka3 npuHT-0J10Ka ayToMaTCcKOr rac aHanmm3aropa - MM 36447-20 VO4

Site: 36447-20 VO4
Mean values: 600s

= MRU VARIOPLUS ~

* 292 091
18.06.2020. 11:54
Program 1
T-gas --- °C
T-air 211 °C
Dewpoint 10.8 °C
02 20.90 %
C02 0.1 %
co 1 ppm
co 2 mg/m?
Draft -0.01 hPa
NO 2 ppm
NO 2 mg/m?
NOx 2 ppm
NOx 3 mg/m?
NO2 0 ppm
S02 0 ppm
SO2 0 mg/m?
QF-957.609

Site: 36447-20 VO4
Mean values: 600s

Site: 36447-20 VO4
Mean values: 600s

~MRU VARIDPLUS =

~MRU VARIDPLUS =

* 292 091 * * 292 091 *
18.06.2020. 11:55 18.06.2020. 11:57
Program 1 Program 1

T-gas ---°C T-gas ---- °C
T-air 20.7 °C T-air 209 °C
Dewpoint 10.8 °C Dewpoint 10.8 °C
02 20.91 % 02 20.92 %
Cco2 0.1 % Cc02 01 %
co 1 ppm Cco 1 ppm
co 1 mg/m? co 1 mg/m?
Draft -0.01 hPa Draft -0.01 hPa
NO 2 ppm NO 2 ppm
NO 2 mg/m? NO 2 mg/m®
NOx 2 ppm NOx 2 ppm
NOx 4 mg/m® NOx 4 mg/m®
NO2 0 ppm NO2 0 ppm
S02 0 ppm S02 0 ppm
S02 0 mg/m? S02 0 mg/m?
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IIPUKA3 PE3YJITATA MEPEbA OU3HYKUX [TAPAMETPA

[puka3 pesynrara Mepema y3opkuBada ST5 EVO_mnpBo y3opkoBare MM 36447-20_VO4

MACHINE INFORMATION
Serial Number
DUCT AND GAS SPECIFICATION

Name

Section

Diameter

Area

Ports B
Points P
Density pn
Carbon Dioxide CO;
Oxygen 0,
Water Vapor Ratio w
Nozzle nz
Turbolence factor ft
Wall Adjustment Factor waf

PITOT DATA SPECIFICATION

Name

Velocity [sec]
Veloc |ty [m/sec]
Velocity [sec]
Velocity [™/sec]
Velocity [™/sec]
NORMALIZATION FACTOR

TI'IOI'I‘l‘I

Pnurm

DUCT FLOW RATE

Dry actual QVa
Moist actual Q'V.
Moist standard [Tnom Prom] Q'Vh
Dry standard [Tnorm Pnorm] QVi
AVERAGE VALUES

Total Points

Velocity V'a
Stack temperature Estack
Stack Pressure Pa
Isokinetic Rate DI
Velocity at nozzle V'n
Probe temperature torobe
Filter temperature Eitter
Outlet temperature Louttet
Aux temperature taux
Ambient Pressure Pamb

GAS METER SAMPLED VOLUMES

Elapsed time et
Standard Volume [Tnorm Pnorm] an
Moist Volume at stack conditions V'ga
Volume at dgm conditions Vgm
Gas meter temperature tagm
Gas Meter Pressure Pdgm

FLOW METER CALCULATED VOLUMES
Integrated Std VVolume [Tnorm Prorm] Vimn

ST54A320170219
36447 20 vo4
Circular
[m] 2.45
[m?] 4.714
[#] 1
[#] 8
[9/nm’] 1.286
[%] 0.1
[%] 20.91
[0;1] 0.013
[mm] 10
[sec] 5
1
p sn217
2.47 0.847
6.013 0.841
11.958 0.843
24.013 0.842
36.117 0.838
[K] 273
[kPa] 101.3
[™3/4] 295131 [252359; 327852]
[™3/n] 299023  [299023; 299023]
[Nm3/i] 263406  [263406; 263406]
[Nm3/i] 259982  [259982; 259982]
[#] 1
[Msec] 17.62  [15.07; 19.57]
[°C] 22.81 [22.77;22.86]
[kPa] 96.62 [96.57; 96.69]
[%] -78.8
[Msec] 3.735 [0.000; 4.007]
[°C] 431 [43.1;43.2]
[°C] 38.8 [37.8;39.4]
[°C] 443.3 [53.8;820.4]
[°C] 1515 [25.5;251.8]
[kPa] 96.86 [96.86; 96.86]
[hh:mm:ss] 0:00:48
[Nm?] 0.0129
[mq] 0.0149
[mq] 0.0158
[°C] 2521 [25.09; 25.56]
[kPa] 90.49  [90.30; 96.64]
[Nm?] 0.0122
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PE3YJITATU MEPEIHA

IIPUKA3 PE3YJITATA MEPEbA OU3HYKUX [TAPAMETPA

[Ipuka3s pesynrara mepema y3opkuada STS EVO_npyro y3opkoBarbe MM 36447-20 VO4

MACHINE INFORMATION

MINING AND METALLURGY INSTITUTE
Laboratory for chemical investigation

Zeleni bulevar Str. 35, POB 152

Serial Number ST54A320170219

DUCT AND GAS SPECIFICATION

Name 36447 20 vo4

Section Circular

Diameter [m] 2.45

Area [m?] 4714

Ports B [#] 1

Points P [#] 8

Density pn [*9/nm] 1.286

Carbon Dioxide CO; [%] 0.1

Oxygen 0O, [%] 20.91

Water Vapor Ratio w [0;1] 0.013

Nozzle nz [mm] 4

Turbolence factor ft [sec] 5

Wall Adjustment Factor waf 1

PITOT DATA SPECIFICATION

Name p sn217

Velocity [™sec] 2.47 0.847

Velocity [™sec] 6.013 0.841

Velocity [™sec] 11.958 0.843

Velocity [™/sec] 24.013 0.842

Velocity [™sec] 36.117 0.838
NORMALIZATION FACTOR

Thorm [K] 273

Prorm [kpa] 101.3

DUCT FLOW RATE

Dry actual QV. [™3/4] 300955 [242553; 357061]
Moist actual Q'V, [™3/n] 304918 [302570; 308239]
Moist standard [Tnorm Pnorm] Q'Vn [Nm3/i] 268482  [266356; 271554]
Dry standard [T norm Prorm] QV, [Nm3/i] 264992  [262893; 268024]
AVERAGE VALUES

Total Points [#] 8

Velocity V' [™sec] 17.97 [14.48; 21.32]
Stack temperature totack [°C] 22.93 [22.60; 23.36]
Stack Pressure Pa [kPa] 96.61 [96.51; 96.70]
Isokinetic Rate DI [%] -3.1

Velocity at nozzle V'n [™/sec] 17.403  [0.000; 19.450]
Probe temperature torobe [°C] 425 [39.8;44.0]
Filter temperature titter [°C] 42.3  [34.9;54.2]
Outlet temperature toutlet [°C] 333.6  [-224.7;1022.9]
Aux temperature taux [°C] 128.3 [-223.6;418.4]
Ambient Pressure Pamb [kPa] 96.87 [96.87; 96.87]
GAS METER SAMPLED VOLUMES

Elapsed time et [hh:mm:ss] 0:24:00

Standard Volume [Tom Prorm] Vo [Nm?] 0.3192

Moist Volume at stack conditions V'ga [mq] 0.3679

Volume at dgm conditions Vdgm [m?] 0.3683

Gas meter temperature tagm [°C] 26.18 [25.98; 26.69]
Gas Meter Pressure Pagm [kPa] 96.3 [96.12; 96.80]
FLOW METER CALCULATED VOLUMES

Integrated Std Volume [Tnorm Prorm] Vimn [Nm?] 0.2737
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PE3YJITATU MEPEIHA
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INSTITUT

IIPUKA3 PE3YJITATA MEPEbA OU3HYKUX [TAPAMETPA

MINING AND METALLURGY INSTITUTE

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

[puka3 pesynrara Mepema y3opkuBada ST5 EVO_tpehe y3opkoBate MM 36447-20_VO4

MACHINE INFORMATION
Serial Number
DUCT AND GAS SPECIFICATION

Name

Section

Diameter

Area

Ports B
Points P
Density pn
Carbon Dioxide CO;
Oxygen 0O,
Water Vapor Ratio w
Nozzle nz
Turbolence factor ft
Wall Adjustment Factor waf
PITOT DATA SPECIFICATION

Name

Velocity [™sec]
VeIOCity [m/sec]
Velocity [sec]
Velocity [sec]
Velocity [sec]
NORMALIZATION FACTOR

Tnorm

Pnurm

DUCT FLOW RATE

Dry actual QV.
Moist actual Q'V.
Moist standard [Tem Prorm] Q'Vh
Dry standard [Tnorm Pnorm] QVi
AVERAGE VALUES

Total Points

Velocity

Stack temperature

Stack Pressure
Isokinetic Rate
Velocity at nozzle
Probe temperature
Filter temperature
Outlet temperature
Aux temperature
Ambient Pressure

GAS METER SAMPLED VOLUMES
Elapsed time
Standard Volume [Tnorm Prorm]
Moist Volume at stack conditions
Volume at dgm conditions
Gas meter temperature
Gas Meter Pressure

FLOW METER CALCULATED VOLUMES
Integrated Std Volume [Tnorm Prorm]

Va
tstack
Pa
DI
V'n
tprobe
titter
toullet
taux
Pamb

qum
tdgm
qum

me n

[m]
[m?]
[#
[#
[9m’]
[%]
[%]
[0;1]
[mm]
[sec]
2.47
6.013
11.958
24.013
36.117
K]
[kPa]
[m3/h]
[m3 /h]
[Nm3/h]
[Nm3/h]
[#
[m/SEC]
[°C]
[kPa]
[%]
[m/SEC]
[°C]
[°C]
[°C]
[°C]
[kPa]
[hh:mm:ss]
[Nm?]
[m?]
[m?]
[°C]
[kPa]
[Nm?]

ST54A320170219

36447 20 vo4
Circular

2.45

4,714

1

8

1.286

0.1

20.91

0.013

psn217
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0.847
0.841
0.843
0.842
0.838

273
101.3

299456
303400
266890
263421

17.88
23.33
96.65
-2.5
17.415
42.1
42.2
379.8
146.6
96.88

0:24:00
0.2845
0.3281
0.3333

27.87
95.35

0.2736

[239619; 346840]
[300076; 308375]
[263932; 271202]
[260501; 267676]

[14.31; 20.71]
[23.08; 23.59]
[96.56; 96.74]

[0.000; 27.787]
[39.8; 43.9]
[32.8; 51.5]
[-223.7; 1034.6]
[-222.6; 417.3]
[96.88; 96.88]

[26.78; 28.76]
[93.16; 96.81]

19210 Bor, Serbia

Crp 23 0125
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10. 3AK/bYYAK

10.1 KOHCTATALMJA O USMEPEHUM KOHIUEHTPALIMJAMA 3ATABYIJYRUX MATEPUJA

[Ipema Vpeoodu o epanuunum epedonocmuma emucuja 3azalyjyhiux mamepuja y az0yx uz CmayuoHapHux uzeopa
saeahusara, ocum nocmpojersa 3a cazopesare (,, Ci.lnacnux PC*“ 6p.111/2015), Ilpunoe 2 - OINIIUTE ' PAHUYHE
BPE/I[HOCTH EMHUCHJIA:

I'panuune epednocmu emucuje 3a Heop2ancke 2acosune mamepuje
- 350 mg/nopmannu M 3a macenu npomox 1800 g/h u sehiu - 3a \V xaacy (oxcuou cymnopa - cymnop Ouokcuo u
cymnop mpuokcuo uzpadiceru kao SOz, okcuou azoma - azom MOHOKCUO u azom ouoxcuod uspadxceru kao NO2)

TI'panuune gpeonocmu emucuje 3a yKyntue npawikacme mamepuje y OmnaoHom 2acy
- 20 mg/nopmannuu M® 3a macenu npomox eehu unu jeonax 200 g/h
- 150 mg/nopmanuu m® 3a macenu npomox marsu 00 200 g/h

VY cxiagy ca ycMeHuM 3axteBoM on 17.06.2020., a mpema Yrosopy 0p. 3950 oxn 02.07.2020., Jlaboparopuja
WHcTuTyTa 32 pynapcTBo U MeTanyprujy bop u3Bpiimia je meproandHa Mepema emucuje 3aral)yjyhux marepuja,
18.06.2020.

CarnejaBameM BPCTE IOCTPOjeHa KAao M pe3yiITaTa Mepemha eMUCH]e MOJKe Ce KOHCTATOBATH J1a Ce y YCIOBUMA pajia
BenrunannoHor oHa 4, Ha MepHOM Mecty MM 36447-20 VO4, emutyje:
v OKCHIH CyMIopa u3pa:keHu kao SO, HUCY 1€TEKTOBAHU Y OTHATHOM racy

HajBeha cpeama MOJycaTHa BPETHOCT KOHIICHTpAIWje CYMIIOp IHOKCHIA H3pakeHor kao SO:
y yCJOBHMa MpeBOljerma HM3MepeHe KOHIEHTpaldje Ha HOpPMallHe YCIIOBE M CYB rac, W3HOCH
< 2.86 mg/m?

(TBE usnocu 350 mg/m? 3a macenu npotok >1800 g/h )

v JA03BO/bCHA KOHIIeHTpaI(I/Ija OKCH/IA a30Ta U3PAKECHUX KA0 NO; Y oTHaIHOM racy

HajBeha cpemma monycaTHa BpeaHocT KouieHTpanuje NOy(NO2) ymameHa 3a BpeIHOCT MEpHE
HECUTYPHOCTH, Y YCIOBHMA MpPEBOljerha H3MepeHe KOHIIEHTPAIMje HAa HOPMAIlHEe YCIIOBE M CYB rac,
uznocu 2.05 mg/m3 3a macenu npotok 543.3 g/h

(T'BE m3n0cu 350 mg/m3 3a macenn npotok >1800 g/h)

v 103BOJbEHA KOHLEHTPAIMja MPANIKACTHX MATEpUja

HajBehia cpefiba MoycaTHa BPEAHOCT KOHICHTPAIIU]e YKYITHHX MPAIIKACTHX MaTepHja YMambeHa 3a
BPEIHOCT MEPHE HECHTYPHOCTH, Y YCIIOBMMA TIPpeBol)erba n3MepeHe KOHIICHTPAIH]e Ha HOPMAITHE YCIIOBE
u cyB rac, uznocu 0.80 mg/m? 3a macenu npotok 210.7 g/h

(TBE u3nocu 20 mg/m3 3a macenn npotok > 200 g/h)

10.2 TIPEIIOPYKE 3A YHAIIPEBEWBE CTABA V CIIVUAJY ITIPEKOPAYEHA I'BE

e (C o03upoM Ja HHUje KOHCTATOBaHO Mpekopadewe ['BE Ha mpeameTHOM MOCTpojemy M Kako je
noTBplheHa yckinaljeHocT ca 3aXTeBaHUM T'PAaHUYHAM BPEAHOCTHUMA €MHCH]ja, HeMa OMTHUX HAITOMEHA
WITU TIpEeTIopyKa 3a cMamkemhe eMucHje 3aral)yjyhux marepuja.
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BUTHE HAIIOMEHE

Tlooayu xoju ce ooHnoce ma onuc mexmonrowikoe nocmynka (4.1.), mexuwuuxe nodamxe o nocmpojervy (4.2.)
u o ypehajuma 3a cmarverve emucuje (4.3.), Kao u Ha ycnoge y moky mepersa (7) npeyzemu cy o0 onepamepa.

He npey3uma ce 00206opnocm y noenedy mwuxoge gepooocmojuocmu. Pezynmamu mepersa emucuje (M3zeewumaj o
ucnumusarsy 6p. 36447-20) ooHoce ce uCKbYUUBO HA NPEOMEMHO MEPHO MECTO.

Hu y xom cnyuajy ne y3umajy y 063up yYKynHy eMucujy nocmpojersa.

IIPHIIO3H

1. Jo3zsona 3a mepemwe emucuje uz cmayuonaprux useopa sazahuearsa Munucmapemea sawmume
arcueomne cpedune Penyonuxe Cpbuje, op. 353-01-00924/2/2016-17 0o 23.04.2019..
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