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HACTABHO-HAYYHOM BERY ®AKYJITETA TEXHAYKHUX HAVKA y
KOCOBCKOJ MUTPOBUIIA

Mpeamer: Mssemraj Komucuje 3a oueHy HaydHe 3acHOBAHOCTH Teme JOKTOpCKE

AucepTauuje ¥ noaoOHOCTH KaHauaaTKimbe Mumuue Tomosuh

Ha ocHoBy unana 55. cras 1. Tauka 16) Craryra dakynrera TexHWuKuX Hayka y
Kocosckoj Mutposuum, a y cknany ca onpendama IlpasuiHuKa 0 JOKTOPCKMM CTyaujama,
HacraBHo-HayuHo Behe dakynTera TeXHHUKHX Hayka y KocoBckoj MuTpoBuiM, Ha ceHULM
onpxanoj nana 11.01.2023. rogune, noueno je Omnyxy non 6pojem 14/3-11 o umeHoBamy
Kowmncuje 3a oneHy Hayune 3acHoBaHOCTH mpemiokeHe Teme NIOKTOPCKE JUCepTalldje Moz
PallHUM HaClIOBOM ,, PUHIOPEMEOUJAUUOHU NOMEHUUJAN 3UM3ENCHUX eépcma y noopyujy
hoépuiunckux konosa Pb-Zn pyoe“, xao u nopo6HocTH KaHauaaTkumwe Mummne Tomosuh.

Komucuja y cacrasy:

1. np Jlparan Manojnosuh, pex. npo¢. Xemujcku pakyarer, Beorpan — npeacemuk

Komucuje,
2. np Vipma Jlepsuiesuh, Bamp. npo¢. ®TH-a y K. MutpoBuuy — uian (mMeHTOD),
3. ap Jenena Bokuh, Banp. npod. ®TH-a y K. MutpoBuum — ynan.
Ha ocHoBy npunosxene AOKyMEHTalje y3 NpHjaBy Teme aucepTallije, o0paznoxemwa

TEME, HayYHUX W CTPYYHHX PaJOBa M YBHJOM Y LEJOKYIHY JMOKYMEHTALUjy M JENaTHOCT

KaHauaaTkume, Komncnja noaHocn HacrasHo-HayuHOM Behy cnenehu:




MU3BEHNITAJ

MNOJALIH O KAHIUJIATKHUIBH

Muauna (Ilepuna) Tomosrh je ocHoBHy mkony ,Josan LBujuh' u cpeamwy wkony
»I'puropuje boxosuh” rumHasujy ApyuwrrBeHo-je3udkn cmep, 3aBpuimia je y 3yGunom
[lotoky. ®akynrer Ttexuuukux Hayka y Kocoeckoj MutpoBuum, YHuBepsuteta y
Ipuwrunm, ynucana je 2010. romuse Ha cryaujckom nporpamy HiskemepceTso samrure
KMBOTHE CpelIMHE M 3awTuTe Ha paay, moayn Omuwru. OCHOBHE akaJleMCKe CTyauje
noxahana je y nepuoay oa 2010. no 2013. roaune u 2013. roauue je crekna 3parbe
Hikerwepa samTute xuBoTHe cpeamse. Jlunnomcke akanemcke cryamje noxahana je ua
MCTOM (haky/ITeTy, Ha CTyaMjckoM nporpamy MHKEHmEPCTBO 3alTHTE KUBOTHE CPEJIMHE M
3alUTHTE Ha pajay, MoayJ1 MHKemepeTBO 3aliTHTe JKMBOTHE CpeauHe, y neproay oa 2013. ao
2016. roaune. 3Baibe MacTep HHIKEREPA 3aIITHTE KUBOTHE CpeiHe cTekna je 2016. rommHe.
Jloktopcke akanemcke cryamje ynucana je mkoncke 2016/2017. roause Ha Dakynirery
TeXHHYKHX Hayka, YHusepsutera y Ilpuwruan ca npuspemennm ceanmreM y Kocoeckoj
MuTpoBuum, Ha cryamjckoMm nporpamy TexHonowko uuxkemweperso. O mapra 2016.
roaute, Munuia Tomosuh anrakosaHa je Kao capaJHWK y HacTasu, a o anpuna 2017.
FO/IMHE aHra)KoBaHa je Ha pajHOM MecTy acucTeHTa Ha (DaKyITeTy TeXHHWUYKHMX Hayka y
KocoBckoj MutpoBuun. VuecHHK je y peaiusalMjyd HayuHO-MCTPaKMBAYKOr MpOjeKTa
(unancupan o1 crpane MuHHCTAPCTBA MPOCBETE, HAYKE M TEXHONOWIKOT pa3Boja Peny6anke
Cpbuje:

1. ©poj npojekra: 37016, Ha3ue npojekra: MHAYCTPHja NPOM3BOIILE OJI0BA M LIMHKA,

NnocaearLe 1o CTaHOBHUINTBO 1 ypehemwe u 3aliTHTa eKOCHCTEMA.

Aytop je M koaytop 32 HayuHa pana ofjasibeHux y cieaehum karteropmjama
yaconuca: 2 paga y M22, 5 panoea y M23, 4 pana y M24, 12 pasosa y M33, 7 panosa y
M34, 2 pana y M63 u 11 panoBa npe3eHTOBAHHX HA WHTEPHALMOHATHMM CTYIEHTCKHUM

CHUMIO3UjyMUMA.



MNOJOBHOCT KAHAUJATKHILE

Cnucak objag.venux padosa

L.

Ucraknyra mehjynapoann yaconnc (M22):

D. Mini¢, Y. Du, M. Premovié, D. Manasijevié¢, N. Talijan, D. Milisavljevié, A.
Markovi¢, A. Dordjevi¢, M. Tomovié, Experimental and thermodynamic description of
ternary Bi-Cu-Ga system, Journal of Mining and Metallurgy, Section B: Metallurgy, 53
(3), 189-201, 2017.

ISSN: 14505339, DOI: 10.2298/JMMB170505017M.

D. Mini¢, M. Premovié, N. Todkovié, D. Manasijevi¢, V. Cosovi¢, M. Janackovié, M.
Tomovi¢, Experimental investigation and thermodynamic calculations of the Bi-Ni-Pb
phase diagram, Journal of Mining and Metallurgy, Section B: Metallurgy 55 (2), 157-
166, 2019.

ISSN: 14505339, DOI: 10.2298/JIMMB181128024M.

Mehynapoann uaconunc (M23):

M. Tomovié¢, I. Dervisevic, D. Manojlovi¢, J. Doki¢, M. Janatkovi¢, Pollution
Distribution from Korlate Mine Pit into the Environment, Polish Journal of
Environmental Studies, 32 (1), 807-820, 2023.
DOL: https://doi.org/10.15244/pjoes/155152.

M. Milosavljevi¢, M. Premovié¢, D. Mini¢, D. Manasijevi¢, A. Todi¢, M. Tomovi¢,
Thermodynamic description of the Cu-Ge-Pb system: Experiment and modelling,
Calphad: Computer Coupling of Phase Diagrams and Thermochemistry, 72, 102216,
2021.

ISSN: 03645916, DOLI: 10.1016/j.calphad.2020.102216.

M. Premovi¢, M. Tomovié, D. Mini¢, Dragan Manasijevi¢, Dragana Zivkovi¢, Vladan

Cosovié, Vladan Grkovi¢, Aleksandar Pordevi¢, Determination of 200 °C Isothermal
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Section of Al-Ag-Ga Phase Diagram by Microanalysis, X-ray Diffraction, Hardness and
Electrical Conductivity Measurements, Journal of Materials Engineering and
Performance, 26 (6), 2491-2501, 2017.

ISSN: 10599495, DOI: 10.1007/s11665-017-2689-4.

M. Milosavljevié¢, M. Premovi¢, D. Mini¢, V. Cosovi¢, A. Dordevi¢, M. Tomovié,
Experimental Investigation of Phase Equilibria in the Bi-Cu-Ge System, Materials
Research, 24 (6), 20210201, 2021.

ISSN: 1516-1439, DOI: 10.1590/1980-5373-MR-2021-0201.

M. Milosavljevi¢, M. Premovi¢, D. Mini¢, D. Manasijevié, A. Pordevic, M. Tomovié,
Thermodynamic Description of the Cu-Ge-In System: Exsperiment and modeling,
Journal of Phase Equilibria and Diffusion, 42, 851-863, 2021.

ISSN: 1547-7037, DOI: 10.1007/s11669-021-00930-9.

Mehvua HH yaconuc (M24):

A Dordevic, M Premovié, D Mini¢, M Kolarevi¢, M Tomovié, Effect of chemical
composition on the microstructure, hardness and electrical conductivity profiles of the
Bi-Ge-In alloys, Metallurgical and Materials Engineering, 26 (4), 413-429, 2020.

ISSN: 22178961, DOLI: 10.30544/561.

A. Dordevic, M. Premovi¢, D. Mini¢, M. Tomovié, B. Raditevié, N. Kolarevi¢,
Mechanical and electrical properties of the Bi-Ge-Sn alloys, Metallurgical and Materials
Engineering, 26 (4), 395-412, 2020.

ISSN: 22178961, DOI: 10.30544/562.

. D. Guresi¢, N. Talijan, V. Cosovié, D. Milisavljevié, A. Dordevi¢, M. Tomovié, Effect

of chemical composition on microstructure, hardness and electrical conductivity of the
Bi-Cu-Ga alloys at 100 °C, Metallurgical and Materials Engineering, Association of
Metallurgical Engineers of Serbia AMES, 22 (3), 179-192, 2016.

DOI: 10.30544/211.
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16.

D. Guresi¢, A. Pordevi¢, A. Markovi¢, M. Tomovié, N. Talijan, 1. Manasijevi¢, Effect
of chemical composition on the microstructure and properties of the Cu-Ge-Sb alloys,
Journal of Engineering & Processing Menagement, 8 (1), 45-64, 2016.

ISSN: 1840-4774, DOI: 10.7251/JEPMEN1608045G.

Caonwrema na mehynapoanum cKynoBHMa ITaMnana y nesioctn (M33):

. D. Mini¢, M. Premovié, D. Manasijevié¢, D. Zivkovi¢, Lj. Balanovié, A. Markovi¢, M.

Tomovié, Experimental investigation of izothermal section at 300 °C of the thernary Bi—
In—Ni system, The 47" International October Conference on Mining and Metallurgy, Bor
Lake, Bor (Serbia), 227-230, 04-07 October 2015.

ISBN: 978-86-7827-047-5.

D. Milisavljevié, D. Mini¢, M. Premovi¢, D. Zivkovié, A. Pordevi¢, M. Tomovié, Effect
of Chemical Composition on Hardness and Electrical Conductivity Profiles of The Ag-
Bi-In Alloys At 100 °C, V International Congress “Engineering, Environment and

Materials in Processing Industry, 15-17 Mart 2016, Jahorina.

.M. Premovi¢, Y. Du, D. Mini¢, A. Pordevi¢, D. Milisavljevi¢, A. Markovié¢, M.

Tomovié¢, Prediction of The Ge-In and Ge-Pb nano alloys phase diagrams, 16
International Foundrymen Conference Global Foundry Industry — Perspectives for the
Future, Opatija, 15-17 May 2017.

. D. Guresié, A. Mitrovi¢, N. Strbac, M. Soki¢, M. Tomovié, B. Markovi¢, J. Stojanovié,

Reaction mechanism, thermal analysis and kinetics of Bi;S; oxidation in the air
atmosphere, 4" Central and Eastern European Conference on Thermal Analysis and
Calorimetry, Chisinau, Republic of Moldova, 276, 28-31 August 2017.

ISBN 978-3-940237-47-7.

M. Tomovi¢, D. Mini¢, M. Premovi¢, A. Markovi¢, Effect of chemical composition on
the electrical conductivitz profiles of the Bi-Cu-Ga alloys at a temperature of 100 °C,
The 49" International October Conference on Mining and Metallurgy, Bor Lake, Bor
(Serbia), 497-500, 18. - 21. October, 2017.
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19.

20.

21.

22.

ISBN 978-86- 6305-066-2.

M. Premovi¢, Y. Du, D. Mini¢, D. Manasijevi¢, M. Tomovié, Thermodynamic
calculations of the Ag-Ga- Sn phase diagram, The 49" International October Conference
on Mining and Metallurgy, Bor Lake, Bor (Serbia), 501-504, 18. - 21. October, 2017.
ISBN 978-86-6305-066-2.

. D. Mini¢, M. Premovié, M. Tomovié¢, D. Gure$i¢, D. Manasijevi¢: Thermodynamic

description and characterization of the alloys from the ternary Ag-Ge-In system,
International Scientific Conference IRASA, Science, education, technology and
innovation, 149-158, April 12, 2019. Belgrade.

Dordevi¢, D. Mini¢, M. Premovi¢, M. Tomovi¢, Experimental investigation of the
ternary Bi-Ge-In and Bi-Ge-Sn systems, International scientific conference SETI I,
Belgrade (Serbia), 159-167, 12 april 2019.

A. Dordevi¢, D. Mini¢, M. Premovi¢, M. Tomovié, D. Manasijevi¢, Experimental
examination and thermodynamic description of the ternary Bi-Ga-Ge system, The 51
International October Conference on Mining and Metallurgy, Bor, Borsko jezero
(Serbia), 315-318, 16 - 19 October 2019,

M. Tomovié¢, M. Premovié¢, D. Mini¢, A. Dordevié¢, V. Cosovié, Investigation of the
ternary Bi-Ge-Zn system, The 51" International October Conference on Mining and
Metallurgy, Bor, Borsko jezero (Serbia), 319-322, 16 - 19 October 2019.

L. DerviSevi¢, A. Dervisevié, M. Tomovié, J. Galjak, Water quality assessment of rural
water supplies otherwise and after the flood on the territory of the city of Kraljevo and
the municipality of Vrnjachka Banja, SWaRM, International Symposium, Water
Resources Mannegement: New Perspectives and Inovative Practices, Novi Sad, 23-24.
September 2021.



23. A. Dordevi¢, D. Mini¢, M. Premovi¢, M. Tomovié, V. Cosovi, Investigation of the
ternary Ga-Ge-Zn system, International scientific conference SETI I1, Belgrade (Serbia),
142-152, 02-03 October 2020.

ISBN: 978-86-81512-02-9.

Caonmrena na melynapoanum ckynosama mramnana v u3soay (M34):

24.A. Dordevi¢, M. Premovi¢, M. Tomovié, A. Markovi¢, Experimental and
thermodynamic description of ternary Bi-Cu-Ga system, Osmi simpozijum o
termodinamici i faznim dijagramima, Kosovska Mitrovica (Serbia), 44-45, 19-20 Jun
2017.

25. M. Tomovié, M. Premovic, A. Pordevié, D. Milisavljevi¢, Determination of 300 °C
isothermal section of Cu-In-Ni phase diagram by microanalysis, X-ray diffraction, and
hardness and electrical conductivity measurements, Osmi simpozijum o termodinamici i

faznim dijagramima, Kosovska Mitrovica (Serbia), 46-47, 19-20 Jun 2017.

26. M. Premovié, A. Markovié, V. Cosovic’:, M. Tomovi¢, N. Doli¢, X. Tao, Experimental
investigation of the ternary Ge-Sn-In system, Deveti simpozijum o termodinamici i
faznim dijagramima sa medjunarodnim uces¢em, Kosovska Mitrovica, (Serbia) 53-54,
21-22 jun 2019,

27. M. Tomovié, D. Mini¢, J. Doki¢, M. Premovié, A. Dordevié, D. Guresi¢, Modeling of
the dispersion of the bearing particles lead-zinc in different climatic conditions, Deveti
simpozijum o termodinamici i faznim dijagramima sa medjunarodnim uéeséem,

Kosovska Mitrovica, (Serbia) 56-57, 21-22 jun 2019.

28. A. Dordevi¢, M. Premovié, D. Guresi¢, M. Kolarevi¢, M. Tomovié, Effect of chemical
composition on the microstructure, hardness and electrical conductivity profiles of the
Ge-In-Zn alloys, Deseti simpozijum o termodinamici i faznim dijagramima sa
medjunarodnim uced¢em, Kosovska Mitrovica, (Serbia) 64-65, 25-26 jun 2021.

ISBN: 978-86-81656-22-8.



29.

30.

31.

32,

33

M. Milosavljevi¢, D. Mini¢, M. Premovié, A. Pordevi¢, M. Tomovié, Extrapolation of
phase diagram of the Cu-Ge-Pb system, Deseti simpozijum o termodinamici i faznim
dijagramima sa medjunarodnim uce$¢em, Kosovska Mitrovica, (Serbia) 68-69, 25-26
jun 2021.

ISBN: 978-86-81656-22-8.

M. Premovi¢, M. Milosavljevi¢c, A. Dordevi¢, M. Tomovié, Experimental and
thermodynamic study of isothermal sections at 600 and 400 °C of ternary Cu-Ge-Pb
system, Deseti simpozijum o termodinamici i faznim dijagramima sa medjunarodnim
ucesc¢em, Kosovska Mitrovica, (Serbia) 70-71, 25-26 jun 2021.

ISBN: 978-86-81656-22-8.

Caonmremna ca cKynoBa HAIHOHAJIHOI 3HAYAja WTamnana v neannn (M63):

I. Dervisevi¢, A. DerviSevi¢, M. Tomovié, J. Galjak, Cirkularna ekonomija i upravljanje
otpadom ,,Opasan otpad, tretman otpadnih voda, komunalni otpad i deponije®, Pali¢, 27-
29. sep. 2021.

L. DerviSevic, J. Galjak, M. Tomovié, A. DerviSevic, Iskoris¢enje biorazgradivog otpada
kao obnovljivog izvora energije, komunalnog otpada, On-Line integrisana savetovanja
sa medunarodnim uceS¢em ,Zastita vazduha, deponije pepela, $ljake, jalovine u
termoelektranama i rudnicima i deponije”, Udruzenje zastite Zivotne sredine, Beograd,
08. jun, 2021.

PBEOBR NPe3eHTOBAHH HA HHTEPHANHOHAJIHHM CTYIEHTCKHM CHMIO3H i!MIIMa:

M. Tomovi¢, A. Dordevi¢, mentor: prof. dr D. Mini¢, Mechanical and electrical
properties of the ternary Al-Ag-Ga system, 2™ International Student Conference on
geology, mining, metallurgy, chemical engineering, material science and related fields,
Technical faculty in Bor, Bor, (Serbia), 26, July 13-14, 2015.

ISBN: 978-86-6305-033-4.



34.

35.

36.

37.

38.

39.

A. Dordevi¢, M. Tomovi¢, mentor: prof. dr D. Mini¢, Experimental investigation and
thermodynamic prediction of the Al-Ag-Ga phase diagram, 2™ International Student
Conference on geology, mining, metallurgy, chemical engineering, material science and
related fields, (2015), Technical faculty in Bor, Bor, (Serbia), 27, July 13-14.

ISBN: 978-86-6305-033-4.

M. Tomovié, A. Dordevi¢, J. Galjak, Eksperimentalno istrazivanje i termodinamitko
predvidanje trojnog Al-Ag-Ga sistema, Zbornik radova Medunarodnog skupa studenata
tehnologije, Novi Sad, Novi Sad (Srbija), 28, 01-11 Novembar 2015.

UDK 546.62+546.57+546.681]:536.7

A. Dordevi¢, M. Tomovié, J. Galjak, Eksperimentalno ispitivanje niskotemperaturnog
trojnog Bi-Ga-In sistema, Zbornik radova Medunarodnog skupa studenata tehnologije,
Novi Sad, Novi Sad (Srbija), 35, 01-11 Novembar 2015.

UDK 546.84+546.681/.682:66-97

J. Galjak, M. Tomovié, A. Dordevi¢, Dobijanje destilata §ljive sorte stenlej, Zbornik
radova Medunarodnog skupa studenata tehnologije, Novi Sad, Novi Sad (Srbija), 32,
01-11 Novembar 2015.

UDK 634.22:663.55:547.262

M. Tomovié, A. Dordevi¢, J. Galjak, A. Markovié, mentor: dr. M. Premovi¢,
Experimental investigation of isothermal sections at 200 °C of the ternary Al-Ag-Ga
systems, The fifth international symposium for students, Faculty of Mechanical and
Civil Enginering Kraljevo, (Serbia), 5-8, November 27, 2015.

A. Dordevi¢, M. Tomovié, J. Galjak, D. Milisavljevi¢ mentor: prof. dr D. Minié,
Mechanical and electrical properties of the ternary Al-Ag-Ga, The fifth international
symposium for students, Faculty of Mechanical and Civil Enginering Kraljevo, (Serbia),
9-12, November 27, 2015.



40. A. Dordevi¢, M. Tomovié¢, mentor: D. Mini¢, Experimental investigation of ternary Bi-
Cu-Ga system, 4™ International Student Conference on Technical Sciences. Borsko
Jezero (Serbia), 32, 20-21 Oktobar, 2017.

41. M. Tomovié, A. Pordevi¢, mentor: M. Premovi¢, Thermodynamic description of
ternary Bi-Cu-Ga system, 4™ International Student Conference on Technical Sciences,
Borsko jezero (Serbia), 33, 20-21 Oktobar, 2017.

42. A. Dordevi¢c, M. Tomovié, B. Todorovié, mentor: dr M. Premovic, Investigation of the
ternary Ge-Sn-X (X=In,Zn) systems, 5" International Student Conference on Technical
Sciences, Bor (Serbia), 16, 28 Septembar — 01 Oktobar, 2018.

43. M. Tomovié, A. Pordevié, mentor: dr D. Minié, Description of ternary Ag-Ge-Ga
system, 5" International Student Conference on Technical Sciences, Bor (Serbia), 17,
28 Septembar — 01 Oktobar, 2018.

Ouena nodobnocmu kanoudamxure 3a pad na npeonoMcenoj memu

Kanannarkumwa je monoxkuna cse ucnmre npeasubjene CTY/IMJCKHM TNPOrpamom
AIOKTOPCKHUX cTy/Hja — TexHonomko nhkemepeTBo, ofjaBuia HayuHH pajl W3 061acTH, YHMe
Je HCIyHIIA YCNOBE M CTeKAIa NMPaBo 1 NPHjaBH Temy JIOKTOPCKE AHCepTaLHje.

Ha ocHoBy nperxoano uioxkenor, Komucnja koucTaryje a kaHanaatkuma Munuia
Tomosuh, ucnymwasa cse dopmanne yenose u na je MOJOBHA na wactasm paa Ha

MPeI0KEHO] TEMH.

KPATKO OBPA3JIOKEWE TEME

IIpeomem u yuw ucmparncusarna

['mobanna koHTamMuHaLMja JKMBOTHE CpeMHE TELIKAM MeTaluMa jenan je on
Haj3HAuajHUMX eKOMOWKKX mpobiema y caBpeMeHOM pywuTsy. 3arahemwe onacHuMm,
WTETHAM W MOTEHUHJATHO TOKCHYHHM €JIEMEHTHMA MOC/E/NLA je MHOIHX AHTPOTMOreHHUX

AKTHBHOCTH Kao ITO Cy:! 'pyaapcTBO, OJAHOCHO CKCIUIOETaLlHja MHHEpaJIHHX CHPOBHHA,
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HHTEH3HUBHA MHIYCTpHjAIM3allHja M MOJbONPHBPEIHE aKTHBHOCTH, ypOaHusaluja T/, 1ITO
AOBOAM N0 HapyliaBaka M KOHTAMMHALMje >KMBOTHe cpeawHe. Hanyurrena pyjapcka
MoJpy4ja NpeacTaBbajy AerpaaupaHy  saraheHy KMBOTHY CpPeIMHY M BEIMKH €KOJIOMIKH
npobieM, Kako 3a KOMHEHE TaKO M 3a BOJEHE eKOCHCTeMe, 360r BHCOKMX KOHLIEHTapaumja
OTAaCHHX, WITETHUX H MOTEHIMjATHO TOKCHYHHMX €/IEMEHATa, KA0 H HHXOBHX HEMOBOJLHHMX M
HEIKE/LEHUX YTHLIAJa HAa OKpyxkewe, OM/BHH M JKMBOTHISCKM CBET, IITO CE HEraTHBHO
O/lpazkaBa W Ha 3/IpaBjbe JbyaH. Ynpkoc nosehaHoj KOHLUEHTPALM)H HEKMX TEIKMX MeTasna,
Heke OHJbKE MOy CMOHTAaHO Ja PacTy Ha KOHTAMHHUPAHMM JIOKAJIMTETUMA H /Ia HACTakbYjy
o0nacT, MaKo ce MeTalM MOTY aKyMyJIHpaTH y HmUXOBMM TkHBHMa. OBe GMIbHE BpCTE Koje
YCIeBajy /1a ce aaanTupajy 1 HaCTaBe PacT W Pa3Boj y TAKO PUrOPO3ZHUM M KOHTAMHHHPAHHM
YCIOBHMA ONCTaHKa W MPEACTaB/bajy 3HauajaH (HTOPEeMeAMjalliOHM noTeHuHujan. Y
YCIOBHMA Kajia je YTPOMKEHOCT 3eMibuitTa cBe 4emwha W Bpio 030MJbHA M KOMILIEKCHA,
norpeba 3a eduKacHUM TeXHOJIOTHjama caHauuje nocraje umnepatus. Mehy paznuuuTHM
TEXHHKAMa KOje ce KOPUCTE 3a caHalMjy W peBHTanu3aumjy 3araheHor ceiMMeHTa jeiHa o1
HAJCUIy PHU]MX, HAJUHOBATHBHUJUX M HAJU3BO/BMBU]HX OTILIM]A je GUTOpeMeMjalHja.

DutopemeHjalija NpeiCcTaB/ba eKOHOMHYHY, HHOBATHBHY W €CTETCKH NPUXBAT/LUBY
METOy Koja noapasymeBa kopumiheme pasimduTHX OMBHMX BpPCTa 3a EKCTPaKIMjy.
ancopnuujy M enuMuHaIwMjy 3arahyjyRux cyncraniy M3 3eM/bHIITA M BOJE Ca LWbEM Ja
ce sarahena nospuiMHa OGHOBM M BPaTH y CTambe KOje MOXKE OWTH KOPHMCHO 3a Jasby
npumeny. duropemeaujaumja je rpana GuopemMeaujaumje 1 npeacTasba kopuimherwe Gumbaka
3@ M3J10BAKE, YHUIITABAE WM YKIahate ONMacHUX CYNCTAHIM W3 3eMIBHINTA Y IIHIbY
crabunuzaumje, noGosbiama 1 yonakasarwa noapyyja saraheHux pasinauTHM eleMeHTHMA.
bpojua ncrpaxmBama cy nokasana ga cy 3eieHe OMIbKe MTEKaKO CriocoOHe Ja YKIIOHE,
Jerpaaupajy, Metaboanuly win MMOOHIMIITY WHPOK crektap 3arabyjyhux marepuja. 1l
(puTopeMeIHjalHOHNX TEXHOIOTH]a je Ja ce 3araheHo 3eMIbUIITE CAHMPA M JIOBEE HA HHBO
npe KOHTAMHHALM]E MM Y OKBHPY 3aKOHCKHMX MpPHXBAT/LMBUX KOHUEHTpaija 3arahyjyhux
CYTCTaHLH.

OBo ucTpakusame je cnposeaeHo y uuiby oiapehusama konuentpauuje Al, As, Cd,
Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb 1 Zn Ha camoM JIOKAIUTETY M HENOCPeaHOj GAN3NHM, Kao u
npaherse AMCTPUOYILIHjE ¥ CHCTEMY KOPeH, IpaHa, HIJIHIE W IOy 3UM3eIeHHX Bpcra benor
Gopa u kineke Kkoje pacTy y 06/1acTH NOBPLIMHCKOT KOMA OJIOBHO-LMHKaHe pyae Kwkepak

banaw, Cpbuja.



[maBHu 1 OCHOBHM WML OBe AOKTOPCKe Aucepraumje je aoGMjame NOTIYHHjHX
uHpopmalmja 0 cTamy KHBOTHE CpPeaMHE Koja je ycmepena Ha npahersy aucTpubyumje
NOTEHUH]ATHO TOKCHYHUX M TOKCHYHMX enlemeHara (Al, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni,
Pb, Zn) y cuctemy kopem, rpaHa, HITHLIE M TU10/1 /IBEjy 3MM3EICHHX BPCTA M 3eMJbUILTA W3
30He KOpeHa 0/1abpaHuX BpCTa y MOJpYHjy MOBPUIMHCKMX Kornosa Pb-Zn pyne y morneay
noteHumjante puropemennjaumje. Kako cy 6op m kieka camoHukie u ynorpeGbasajy ce y
HCXpaHH &I ¥ Kao JICKOBHTO OMJbe, OBO MCTpakuBame 100Mja Ha 3Hauajy, He camo 360r
moryhHocTH wrxoBor kopuuhera y npouecy puropemenujaumje, Beh u ca acnekra moryher

Ylacka TeHKHX MeTaa y JiaHail HCXpaHe.

Ocnogne xunomese

lMonasna xunotesa, na kojoj ce Gaspa AoKTOpcka auceprauMja, je KOMGMHOBaHa
NpUMeHa M3abpaHuX eKCTEpUMEHTAHHX M AHAIMTHYKMX MeToja 3a yTephHBame yTHliaja
TEXHOJIOLIKOT npoleca ekcruioaraumje Pb — Zn pynie Ha )uBOTHY cpeuHy OBOI no/Ipyyja.

OcHore xunotese naucepraumje oaHocuhe ce Ha yBHg Y KOHLIEHTpaLuje
MCITUTHBAHHX eJIEeMEHaTa y CeAMMEHTY M jenoBuMa ojnabpanux OM/BHMX BpCTa, Kao M
moryhHocet kopuwherwa wkieke u Genor Gopa y cpxe (uropemennjaumje 3arahexor
3eMibHiuTa. Tlpernefiom jpoctynHe sauTepatype, yodyaa ce Aa je Hajsehu mpouewar
00jaB/beHUX HAaYYHHX Pa/loBa, KOjM CY Be3aHHM 3a GHIbHE BpcTe Genor Gopa M Kieke, H3
001acTH nosbONpHUBpese M GHONOMIKMX HayKa. Pajiosu KOjU ce THuy Kopuinhewa 0BHX
OMIBHUX BpCTa y cBpXe (MTOpEeMeaHjaumje je Manu, anu ¢ 0G3MpoM J1a ce oBe BpCTE KOpHCTE
32 JBY/ICKY MCXpaHy M Kao JICKOBHTO Owsbe, HHXOBa ynorpeba mMoxe OMTH O BeJIMKOr
3Hauaja. OCHOBHE XMMNOTe3e AMCepTalje O/IHOCE Ce HA HMBOE MCTIHTHBAHMX eleMeHaTa y
3EMIBHIITY W HA YBH]1 Y KOHLICHTPALMje MCIIMTHBAHKX e/leMeHaTa y KOpeHy, rpaHama, auuthy
W niozosuma kieke u Gesor Gopa u kopumwhewy Gesnor Gopa M Kieke y cBpxe

(buTopememjaimje 3araheHor 3eMIBUIITA HA UCTMTHBAHOM noapy4jy.

Memooe ucmpancuearwa

Excriepumentanun pan obyxsata uspobemwe crienehux akTHBHOCTH W MPUMEHY

cnenehunx metona:
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v\ y30pKOBame 3eM/bHINTA MW GMILHOI MaTepujaia Ha MCIMUTHMBAHOM mojapy4jy he ce
CNPOBECTH Yy CKIaJy ca MpoNUCaHHM KpeTepujyMHMa, KOjM Ce THYy MecTa
y30pKoBama, Hu30opa OMJBHMX BpCTa, MPOLEAYPa Y30PKOBalba M CKIAIMIITEH:A
y30paka,

v npunpeMy y3opaka 3em/bHIITa M GHIBHOT MaTepHjaia koje oByxBaTa cylierbe, cejambe
M MJIEBEH:E KIacH(OKOBaAHHMX y30paka,

v onpehuBame caapikaja OpraHCKHX MaTepHja y 3eMIBHIITY,

=

oapehHBame aKTHBHE U MOTEHUMjATHE KHCEJIOCTH 3eMIbUILITA,
v" 3a oapehuBame XeMmujckuX ocobuHa 3emubMiITa KopucTuhe ce MHCTpYMeHTalHa
meTozna ckenupajyhe enekrporcke Mmukpockonuje (SEM-EDS),

v'y uuiby onpehuBamba KOHUEHTpaLMje eleMeHaTa Y 3eM/bUIITY ¥ GHIBHOM MaTepujaty
KoprcTHhe ce HH/YKOBAHO CNIPErHyTa Mia3Ma — ONTHYKO EMUCHOHE CIIEKTPOCKONHje
ICP-OES (ICP — OES, iCAP 6500 Duo, Thermo Scientific, UK) u macena
CHeKTpoMeTpHja MHAyKoBaHO cnperHyte mnasme ICP - MS (ICP-MS, iCAP Qc,
Thermo Scientific, UK).

[lopen ocHoBHux MeTos1a KopucTrhe ce u rocebHe MeTo/ie IOrMCTHYKOT pacyhusarma
¥ Hay4HOr ca3Hamwa. Te metozae obyxsarajy:
v' MHJyKTHBHA M JIe/lyKTUBHA METO/IA 3aK/byUHBaba,
v\ aHAIMTHYKA H CHHTETHYKA METO/A U

V' nocebHe METO/E ancTpakuuje, reHepaiu3aluje U crelujanmsalmje.

IMPEIJIE]] CTAIBA Y ITOJIPYYHUJY UCTPAIKUBAIbA

AHTPONOreHH yTHLIA] HA KUBOTHY CpeaMHY npuBiaud cse Behy nakmwy OGpojHuMX
ucTpaxuBaya. 3arahere NoTeHUMjaATHO TOKCHYHMM H TOKCHYHHM €JIEMEHTHMA T0C/IeIn1A je
AHTPOTOreHUX AKTHBHOCTH, KAa0 LITO Cy: pyJapere, MHTEeH3HBHA HHIYCTPH]CKA NMPOU3BO/IH:A,
TOMJbEHE M Mpepaja pyjAa metasa H MHHepana, caobpahaj, No/bONPHUBPEHE AKTHBHOCTH,
uTA. Excruioataumja, MieBee, YCHTH:ABAE H KOHLICHTPHCAILE PY/IC OYHIJICAHH CY M3BOPH
KOHTAMHHalMje KUBOTHE cpeauHe. [1pBa McTpakHBamwa JIKHIITA OJIOBHO LIMHKaHE pyjie y
okonuHu Pauke, cy ce m3Boauna on 20-ux roausa npowsior seka. Jlexuwra Pb-Zn pyne
Kwxesak u banaw nanaze ce ucrouno oa rpaja Paiike, Ha ceBepo3anajHHM NajuHama

Konaonuka 1ok je ca 3anaaHe crpaHe peka M6ap. Osa siexuiura ¢y Guia nosHara join y
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Cpenmem Beky. CpeabOBEKOBHO PYyJapcTBO je GHIIO Bp/O Pa3BHjeHO, BEPOBATHO mehy
Hajpassujenujum y EBponu, a Konaonuk je Haszsan cpeGpuom nianuHoM. JIexuime onosa 1
unhka , Kuxkeak™ je no3nuMoHHMpaHo Ha sanaaHuMm naauHama Konaonwka v Hanasu ce
MCTOYHO oA rpana Pawmka, Ha ynameHocTH oko 7 km BasaywHom jiuHHjoM. Y reosomko-
METAJOrEHETCKOM CMHCIy Mpunaga pyAaHoM nosby Pamika, 0QHOCHO KOMAOHWHKO]
METAJIONEHETCKO] 30HM, KOja ce ca CBOJUM MHOroOpojHMM pyaumTuma yGpaja mehy
HajsHayajunje Ha bankanckom mnomyoctpy. Jlexwumre ,Kwkepak” je jenuHo Guno y
aKTHBHOj ekcnnoataumju (1986-2002. roamHe) M MpeACTaB/bANO je M3BOP Er3WCTEHIH|E
Pyanuka ,,Cysa Pyna™ w3 Pauike, Koju je BpIIHO eKCruioaTauujy v npepaiy pyae H H3BOAHO
JeTa/bHa MCTpa)uBar-a OBOr JexuiuTa. banaw, ceocko Hacelke y oOmmuTHHM Pauika,
CMEIUTEHO je y W3BopHiuHOM aeny Pagomuhke peke, Ha obponunma Konaonuka u Illanua y
BHCHHCKOM nojacy 720-905 m u.B. Iloctanak Hacesba Besyje ce 3a py/Japcke akTMBHOCTH
(0/10BHO-LMHKAHA Py/Ja) M Cpe/lbOBEKOBHA pyamiuTa. Jenan on Hajsehux npobnema jecte
janoBuHa Koja OCTaje HETPEeTMpaHa M HAKOH eKCIUIoATalyje MOBPIIMHCKUX KOMOBAa Kao W
CaMH TNOBPLUMHCKH KOMWBM KOjH Tpe/ICTaBIbajy BEJIWKH €KOJOWKHM 1pobaem 360r mrerHor
yTHUAJa Ha JKHBH CBET W NOTEHUMjaIHE aKyMyjauuje Kpo3 jaHau Mckpase. Jlexuuira
KukeBak n banaw nucy 1o caja vcnuTHBaHa y Morjiefy YTHLAja Ha *KMBOTHY CPEIHHY,

crora 3ak/byqyjemo na he 106ujeHn pesysratn GUTH 071 BEIMKOT 3Hauaja.

OYEKHBAHH PE3YJITATH U HAYYHH JIONTPUHOC

v" Vrephusame caapxkaja Al, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb u Zn Y y30puMma
3eMJ/bHIITA W 3MM3e/IeHWM BpcTama Oenor Gopa M Kieke ( KOpPeH, rpaHe, WIjinle H
njiona ).

v" Vrephusawe axropa oforahema 3eM/bHIITA M 3MM3ENEHHX BPCTA MCIIHTHBAHHM
esieMeHTHMa Yy nopehieiby ca y30pimmMa U3 KOHTPOJTHE 30HE Y30PKOBamba.

v Vrephusame moryhuoctd kopuuwhemwa Heke Ol 3MM3eNCHHX BPCTa 3a CaHalujy
3araheHOr 3eMJbHLITA HEKOM 01 MeTo/Ia (PUTOpeMeIHjaLmje.

v Jlobujame nojaraka o 3arahiey KMBOTHE CpelMHE MOBPIIMHCKHX Korosa Pb-Zn

PYZ€ M OKOJIMHE.



OuekuBanu pesynraru he MMaTH 3HauajaH ONPHHOC y HAylUM O KMBOTHOj CPEIHHM

jep ce puropemeaujaumja cMaTpa ,,3€1CHOM TEXHOJIOTHJOM * y KOjUMa GUIbKe Mpe/cTaBIbajy

€KOHOMCKH OTpaB/iaHe pecypce.

IUIAH HCTPAJKHBAIbA U CTPYKTYPA PAJIA

IMan ucmpaxcusara

Ilnan uctpaxmpawa, Koju oapehyje TOK paga Ha aucepraumju, cacTojm ce M3

cneaehux Kopaka:

v\ npoyuaBabe peieBAHTHHX JIMTEPaTyPHUX H3BOPA,

N

ne(lm}mcau.e MpeaMeTa, LM/bEBA H 3a/1aTaka HCTPaXKHUBaba,

v’ eKcriepuMeHTaTHK J1eo paja Koju he 0GyXBaTHTH NPUIPEMY Y30paKa H aHATH3HPAH:E

y3opaka Ha SEM-EDS-y, ICP-OES-y u ICP-MS-y,

v\ aHanu3a M IMCKYCHja 0GMjEHHX pesyITaTa u

v dopmyancame oaroapajyhux 3aksbydaka.

Cmpyxmypa paoa

Hoktopcka aucepraumja he caapikath Buiue nornasba. OKBHPHA CTPYKTYpa paja

npe/icTaB/beHa je cneaehum teiuHama:

1.

SC RGO SL o G SV R R L

=

YBoauu neo

Teopujckn aeo

JluTeparypHu nperies 10cajalibiX HCTPaKHBabA
OcHoBHe XHMNOTE3e M LIM/bL pajia

Marepujanu u Metoze pana

Pesynrartu u auckycuja

3akibyuak

Jlureparypa

[punosn

. buorpaduja kanampartkmme W nperien panosa 06jaB/bEHMX M3 OKBHpa

JIOKTOpCKE Jncepraiimje
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3AK/bYYA K

Ha ocHOBY yBHjaa y MpHIOKEHY AOKYMeHTauujy, Ouorpadujy KaHAMAaTKUEE H
cnucka objaBbeHUX panosa, Komucuja sakibydyje na kanamaatkuma Munuua Tomosuh,
MacTep HMHKEHEp 3allTHTe JKMBOTHE CpeanHe, (QOPMAIHO M CYIUTHHCKH MWCITyHhaBa CBe
ycioBe 3a o00pere Teme 3a u3pajy JAOKTOPCKE JucepTalije y ckiaay ca 3akoHOM o
BUCOKOM oGpa3zoBamy, Ctarytom YHusepsutera v CratyTom dakynrera TEXHHYKHX HAyKa y
Kocoeckoj MuTposuim.

KomucHja 3akbyuyje Aa je NpeaiokKeHa Tema [JOKTOPCKE JMcepTaluje Hay4dHo
3acHOBaHa W Mpeajake ja ce 3a mentopa oapeau npod. ap Mpma Jlepsuesuh, Banpeanu
npodecop dakyirera TEXHMUKMX Hayka, a kanamaarkutbw Munuum Tomosuh 0n06pm
M3paja JIOKTOpCKE /MCepTauMje Mo HACIOBOM ,, @Pumopemeoujauyuonu nomenyujan

3UM3eNeHUX 6pCma y nOOPyyjy nospuiunckux konoea Pb-Zn pyoe*.

¥ Kocosckoj Mutposuum v beorpany,

. FrOAHHE

KOMHUCHJA:

A

npod. ap Jlparan Mauojnosuh, pegosuu npodecop — npeaceiHUK KOMHCHje

Vuusep3auter y beorpany, Xemujcku dakynrer

%/AW'{&' r/%a”f L CS

npocb 1p HUpma IIepBume h, BaHpeHH Npodhecop — MEHTOP

d)axyﬁ'\r: exnuqkﬁf Kocoeckoj MUTPOBHLIH

npoq) ap Jenena Hokuh, Banpeanu npodecop — wiaH

: Makynrer Texunukux Hayka y Kocosekoj MuTposuim
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