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(REASONING) 

IIPHKA3 IIPOJEKATA — PROJECT PRESENTATION 

Anerpakr: IIpojekar Kapakrepmaanuja H TEXHOJIOHIIKH TIOCTyIIHH 34 pcrHKJajKy H IIOHOBHYy 
ynorpeOy · (oramMjcke janoBHHc M3  pyjHHMKa „PymMMK“  (REASONING) je 

MyJITHJUHCHHIIIHHapHH HCTpa)XMBauKH IIpOjcKaTr MCHMTHBaMba jaHOBMHC KpO3 TćcOJOIIKA, 
MHHepalotniKa, reOXeMHjcKa, reoQuM93MuKa HayuHa MHCHHTHBaD4A H pa3BOj ojroBapajyhHx 

TEXHOJIOIIIKHX METOJIa 3a ynoTpeOy jaJtoBHHe y HHJIycrpHjH. REASONING ce peanm3yje Kpo3 

rporpaM „IIpasaMa” OoHyna 3a HayKy PenyOnake CpOuHje H GaBH cc HCHHTHBaMbCM jaJOBHHC 
HacTaJIC TOKOM BHIIHCICIICHHjCKe cKcImoaTaluje H. doranuHjcKe npcpa/e py/ye HM3 py)HHKa 
„Pynnak”. IIpaMapHu nuJbeBH rpojekTa cy KapakrepH3anuja, pa3BOj TeXHOJIOIIIKHX MeTOJIA 32. 
e(pKacHo H3JiBajaPbe KOpHCHHX MerTaJIa H JipyrHx eJeMeHaTa IIpHCyTHHX y JaJIOBHHH H OIIČHa 
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MoryhHocTH KopHiiheba jaHOBHHC KaO CHpOBHHec. Hcrpax;KkMBama he ce peajnmoBaTH Kpo3 
pajnHe makeTe kojH he BMaTH 3a IIHJb: Mepehbe H ripahepe rIpoMeHa (bi3HuKO-XeMHjCKHX yCJIOBa 
yD BcpTMHKaJHoOr Hbpo(bMma TcMa jaMOBHHC, KOpcJarMjy MaTHCTHC CyCHCHITHOMJHHOCTH ca 
Cajlp)XajcM TCIHKMX McTaJIa Cca JyOHHOM H JC(bHMHHCaM=- 3OHa oOorahHBaMa, yTBpbHBaFbcC 
nucrpHOynuHje MHHepaJIHHX acorjanuja, BapHjanHja H TpeHJIOBa y CacTaBy IIOpHMX BOJIA, 

TeIIIKHX MeTaja H rpaTehHx eeMeHaTa, HcTpaxkHBaMbe JHCTpHOynuje craOHMHe MMHHepajiHe 
acoruijanjc H JUHICTpHOyIMMjcC CHCMCHaTa KDpO3 TCODpHJCKO TCOXCMHJCKO MOJCJOBaHC, 

HpoHaja3aK OHTHMAaJIHC IHCMC 34 „CKCTpaKLUMjy CJCMCHaTa TCODpMJCKMM IIpHCTyIOM, 
eJIeKTpOXEMHJCKO OJIBajaFbcC CJIČCMCHaTa H3 CHHTCTHUKHX H JIy)KCHHX pacCTBOpa H TEXHOJIOIIIKH 
HOCTyHaK BajlOpH3aHIje KOpHMCHHX KOMIIOHCHTH. IIpojeKTHH THM udHHC HcTpaxkHBauH H3 
reoJIOrHJje, MMHHepajiHe MHHJIycTpHje, TeXHOJIOrTHJe, XECMHje H3 muiecr MoMahmMx H jeJHe 

HayuHoHcTpaxxHBaukKe HHcTHTyIHje H3 HHOCTpaHcTBa. IIpojekar REASONING he JorpanHeTH 

npoyuaBaby ucTpHOynuje eJeMeHaTa, HOCTynLHMa ecKcTpaKuMje H HauHHy KopumuiheMa 

jamoBHHe H3 JanoBHimTa py}iHHKa „PyjuiHaK“ a pe3ynrraTa oBor rnpojekra rpeOano Og a Oy/ny H 
craH/apn 3a Oynyha HcrpaxMHBaHba H KOMIJIČKCHy BajlOpH3anjy jaMOBHHcC H3 OpojHHX 
janopBumurra y CpOnju. 

KubyunHe peuu: IIpasaMa, REASONING, PyjnHBK, janoBHHa, 'DonHJI 3a HayKy PenyOmake Cponje 

Abstract: Thc project Characterization and technological procedures for recycling and rcusc of 
flotation tailings from the "Rudnik" mine (REASONING) is a multidisciplinary research project 

of tailings examination through geological, mineralogical, geochemical, geophysical scientific 

investigations and the development of appropriate technological methods for the use of tailings 

in industry. REASONING, funded by the "PRIZM" program ofthe Science Fund ofthe Republic 

of Serbia, examines tailings formed during decades of exploitation and flotation processing of 
ore from the "Rudnik" mine. The primary objectives of the project are characterization, 
development of technological methods for efficient extraction of useful metals and other 

elements present in tailings and assessment of the possibility of using tailings as raw material. 

Research will be carriecd out through work packages that will aim to: measure and track changes 

in physical-chemical conditions in the tailing with depth, correlate magnetic susceptibility with 

heavy metals contents with depth and to define the enrichment zones, determine distribution of 

mineral associations, variations and trends in the composition of pore waters, heavy metals and 

accompanied elements in tailing with depth, investigate distribution of stable mineral association 
and clemcnts distribution though thcorctical gcochcmical modcling, investigatc optimal pathway 
for clemcnts cxtraction through thcorctical approach, invcstigatc thc clectrochcmical scparation 

of elements from synthetic and leached solutions, and investigate technological procedure for 

the valorization of useful components from the tailing: material. The project team consists of 

rescarchers from geology, mineral industry, technology, chemistry from six domestic and onc 

scientific research institution from abroad. The REASONING project will contribute to the study 

of the distribution of elements, extraction procedures and the way of using tailings from the 

"Rudnik" mine tailings, and the results of this project should be a standard for future research 

and complex valorization of tailings in Serbia. 

Key words: Prizma, REASONING, Rudnik, tailings, Science Fund of the Republic of Serbia 

yBOJI 

TIpojekar „KapakrepmM3anMja H TEXHOJIOIHKHM TIHIOCTyHH 30 peHMMKMajKy H 

TIOHOBHy ynoTpeOy (pmorauMjcKe jamoOBHHe H3 pyHHHKa PynHMK“ (REASONING) 

peannyyje ce Kpo3 riporpaM „IIpnaaa“ OoHjma 3a HayKy Pery06xmke Cp0nje. IIpojeKaT 
REASONING · npencraBjba · MyJITHJUMCIHMIIHHHapHH | NpHcTym | HpoyuaBaM»y 

()noranujcKe JanOBHHC KpO3 TCOJIOHNIKA, MHHCPaJIOHIKa, TČCOXeMHjCKa, rco(p3Huka 
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HayuHa HCIIHTHBaM»a H pa3BOj TČXHOJIOIIIKHX McTOJIA y CBpXy OneHe Moryhe yrorpeoc 
JaJIOBHHE y HHJIyCTpHJH Ha KOHKpETHOM IIpHMCPpy JaJIOBHHC py/HHHKa „Py,yHHK“. 

ODoranjcKa jaJOBHHA IpejiCTaBJba MaTepHjaj pa3}HHMuHMTOr CaCTaBa KOJH 
Hacraje y Iipoltecy Baljebba KOpHCHHX cJIeEMeHaTa H3 py/ie. OBaj HycrtpoJtyKT py)lapcTBa 
ce aKyMy1IHpa y janoBHImTHMa Koja ce 36or ripHpojie MaTepujajta H HauHHa OJUIaraPba. 
O3HauaBajy  KaO TIOTEHIHHJaJHa OHaCHOCT TNIO KHBOTHy CpejHHy. IIpepajloM 
THIOJIHMeCTaJIHuHe py/jne, rpe cBera Pb H Zn, Hacrana Jje OpojHa JaztoBumrira, Koja cy Jıipyra 

HO 3Hauajy BpcrTa orTraja y py,lapckoj HHJiycTpHjuH y Cponju. 

“DnoTanHjcKo Ja-OBHIITe HacTaJIO IIpepajlOM IIOJ1HMeTaJIHuHe py}jie Pb, Zn, Cu 
H Ag Ms py,HHKa „Py/HHK“ jenHo je OJU Hajno3HaTHjHX JamoBHIMTa y CpOHJH. 

OJutarabbe JaJIOBHHC jc IIOucCJIO HaKOH H3rpajiPc HOCTDpOJeMa 34 IIDHTIpeMy H ripepajy 
pyne 1953. rojuHe, Kajna je aarpabjeHa H npnBa 6paHa JanoBumrra. OJ nouerka rpepanne 
TIOJIHMeTaJIHuHC py/ie J(0 aHac y JaHOBHIITy py}iHHKa „Py/)(HHK“ JemoHoBaHo je >11 
MHNHHOHA TOHA, OJHOCHO ~7 MHJHOHa M? HyCHpoH3Bo/ma (poTanHjcke Ipepane. 
ODnorauujcKa JanoBHHa pylHuKa „PyjHuK” npencTaBJba (pbaHO3pHacT MarTepujaj (- 
0,40+0,00 MM) cacTaBJbeH yTJaBHOM OJ aJTyMHHOCHJIHKATHHX MHHepaja KBaprla H 

Qenncnara (>60%), MaPHx KoONMHMuHHa MHHepaMa rmHMHe (5-10%), MOK ocTaTaK 

ripencTaBJbajy MHHcpanH Pb, Cu, Zn, Fe ca KOHCTaTOBAHHM TIIDHMCyCTBOM TCIHIKHX 

MerTajma Jo 1%. 

TIIpMMapHH MJ rmpojekra  REASONING je MHHepaOMIKO-TeOXeEMHjJCKA 
KapakTepunanuja janOBHHec, pa3BOj TEXHOJIOHIIIKHX MeTOJaA 34 c(bMKaCHO H3jBajaMbc 
KOPpHCHMHX MeTaJIa H JIpyrMX cJeMeHaTa HpoHaljeHMX y (bDHoTaHMHJCKOJ jJa)OBHHH 
pyniuka „PynHuak“ u oneHa MoryhHocTuH Kopuiiheha ripeocTa;tor /ena JaJ_JOBHHcC KaO 
CHpOBHHe 3a rpaljeBHHcKy HHJUycTPpHjy. Y cBpxy peana3anuje OBOT IHJba cripoBemihce 
CC KOMILIČKCHA MyJITHJUHCIHTIIIHHapHa HcTpaxkHMBaMba Kpo3 yucnrhc HcrpaxkuBaua H3 
moahMx H crpaHHx HayuHoOHcTpaxkMBauKkHX opraHMmaamuja. CreqeHa 3HaBba H 
npejuIO%eHe MerToMc OHhe ocHOBa 54 pa3BOj aHTepHaTHBHHX PCKOJIOHIIKH 
TIpHXBaTJPHBHX MeTOJaA CKCTpaKIMJe KODpMHMCHMX KOMIIOHCHTH H3 jAaJOBHHC H 
Kopurihema ja)_tOBHHe KaO MHHCPaJIHC CHpOBHHC. 

TIIHJbEBMH IIPOJEKTA H HCTPA?žKHBAUKH THM 

IIujbepu HcTpaxkuBaukor rpojekra REASONING cy: 

Mepetbse u npahetbse nponeHa (buauuko-xeMujcKux yco6a 0y21c adepnmuka.ıH02 

npodu.na me:na janosune. Mepeba (baa3uko-XeMHJcCKHx IapaMcTapa nopHBx (bnyuna 

y JanoBHmrry (pH, penokKc noreHnujazi (ORP), renepaTypa, IIpoOBOJUĐHBOCTH, yKyIHH 

pacTBOpeHH KHCEOHHK, OTIIOpHOCT pacTBOPp4). 

Kopenauuja aznemne cycuenmu0unnmocmu ca caOpjcajeM meWiKHX 
Juemana ca Oy0unomM u Oedunucatbe 30na o0ozahusama. OhpeljaBabbe MarHeTHc 

CyCIHCIITHOHJIHOCTH HHCKOT IHOJba H IMHIaHHpaM JOJATHHX MHHCPAaJIOHIHIKMX H 
TČOXCMHJCKHX HCTpa)KHBaHba y 3OHaMa MaTrHETHHX aHOMAalHja KOje yKa3yje Ha BHCOKO 
o6oraheme TeEHIKHM MeTAJIHMA. 

ymepljueabe Oucmpuoyuuje munepanHux acouujauuja, capujauuja u 

mpenoos6a y cacma6y nopHux 600a, metuKux Memana u npamehux eneMenama }y 
Jjanoaunu ca 0y0unoM. Munepanortika H reoxeMHJcKa HcTpaxXHBaPba: KOMOHHaLHJOM 
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HHCTpyMCHTAaJIHHX TCXHHKA, OHITHUKC MHKPOCKOIIHJC, CJICKTDOHCKC MHKPOCKOIIHJA 
(SEM/EDS), pennreHcke udOppakmuje (XRD), FTIR, RAMAN z ICP-OES 
cneKTpockonuje. OjnpebauBabbe aacrpa0OyrHje cekyHnapHHx MHHepajmHx acorHjanuja 

nuo MyOHHH OuMhc ynopebeHo ca pe3ynraTMMa TCOpHJCKOr MOJICOBAMA y IMJby 

JnedoHucama 3oHe ceKyHJapHor oGorahuHBama eJIeMeHaTa. 

Hempaotcusamve Oucmpuoyuuje cma0unHe mMuHepanmHe acouujauwuje u 

Oucmpu0yuuje eneMenama Kp03 meopujcKo 2eoxeMujcko MoOenodatbe. IIpaMeHa 

TeOpHJCKOr MOJICIOBaMba y CBpXy Me(QhBHHCaHMba BpCTe HOBOHACTAJIHX MHHCpaJIHHX 
(Qasaa H npHcycrTBa cTaOHJHHX MHHCPaJIHHX acoujanHja. IInaHupaHa je ynoTpeo6a 
co(pTBepckux mnakera PHREEQC u PhreePlot 3a TeopHJCKO recOXeMHJCKO MOCJIIOBaFPbC 
BOJICHHX pacTBOpa, npopauyH HHmeKca 3acHheHocTH H KOHCTpyHcame Pourbaix 
JujarpaMa, ojipebuHBaMe HoJba CraOHJIHOCTH JOHCKMX BpCTa y BOJIĆHHM paCTBOpHMa 
KOJH TpaHCHOPpTyJy TCIHKC MeTaJHC H HpyrMX cJIČMeCHaTa KaO H HOJba CTaOHJIHOCTH 
MHH6P4aJIHHX H aMOp(bHHXx (ba3a 

Ycmanoa.asame onmuwmanne wieMe 3a eKcmpaKuujy eneMenama 
meopujcKkuwM npucmynoM. TeopHjCKo MOJeJ1OBaPbe OIITHMaJIHOT HauHiHa cKCTpakKrIHje 
emMeMeHaTa H3 HyX)KeHOr pacTBoOpa. MojenoBaĐe JIy)KeHHX pacTBopa Bpmuhe ce y 
CBpXy eKcTpakrnuje (ba3a XxXeJbeHor cacTaBa. VcIIOCTaBJ5eHH HauHHH eKcTpakriHje OBhe 
TecTHpaHH Ha CHHTeTHUKHM pacCTBOpHMa IIyTeM 6JIČKTDOXEMHJCKHX ČKCIICpHMeHara JlA 

Ou ce TIOTBp/IHJTa BajIHJIHOCT pe3yJrraTa TeOpHjCKOT MOJIĆJIOBaMba. 

EjeKmpoxeMujcko oOgajame eneMeHama Uu3 CHHMICRIMUKUX M JLUyOICeHUWX 

pacm6opa. EJeKTpOXeMHJCKH „CKCICDMMCHTH Ha CHHTCTHUKHM pacTBOpHMa. 
EkcnepHMeHT hc yKJbyuHBaTH TecTHpaMe payjiHuHTHX KOMOHHanuja MaTcpHjaja H 
o0;naKa enekTpojna, ojnnpebuHBaba ycioBa 3a ripoHanaxKePe ojtroBpajyhux rponejypa 3a 
edQMKkacHo O/Bajabbe H cKCTpaKnjy cHMeMcHaTa. Buhc H3BpmrecHo H TecTHpaĐe Ha 
CTBapHHM pacTBOpHMa H3JIy)KEHHM H3 Ja)OBHHC KaKO OH ce HOoKa3alo Ja je yrBpbeHa 
TIpotie/1ypa BajIHJIHa. 

Texnonotuku nocmynak 6astopuaauuje KopucRux KoMnonenmu u3 janodune. 
IIopen eeKTpoxXeMHJcKe eKcTpakitmje, OHhe H3Be/leHH ajJrrepHaTHBHH IpHcTyIH 34 
pekynepanujy IILFE, upiagx H oOojeHHx MeTajmta KaKo OH ce no0go „uHCT” JajJOBHHCKH 
MarTepnjajt rpeunniheH OJI TJIHHe, IIpHCyTHHX TOKCHUHHX IHpHHX H oGojeHHX MeTaJa y 
(pnoranHjckoj JaJoBHHH. L[b je J1a cCe IIpOH3B6/ly KOHIICHTpaTH BpeJIHHX MeTAJIA, KaO 
H a Cc HpOMH3BCHC dBpCTH OcTaTaK Oc3 TeEHHIKMX MeTaJIa KOJH CC CaCTOJH OJ 
CHJIHKATHHX, OaJIyMO-CHJIHKATHHX H OKCHJIHHMX MHHepaja KojH Hehe rpejicTaBJbaTH 
OHIACHOCT 32 )KMBOTHy CpeHHHy H KOJH CC KaO TaKaB MO)KC aAJBČ KOpMCTHTH y 
rpabeBHMHapcTBy H IHyTHOJ HH/JUyCTpHJH. OBajJ IIMJb he ce OCTBapHTH y HH3y OJL TpH 
TIOJLAKTHBHOCTH: 1. ycHocTaBJbabbe Hporneypa BazmopHnanuje IILE, 2. ycrocTaBJbabbe 
ripone/typa BanmopHnanije oOojeHHX MeTajma Koje cajipx;Ke ojiroBapajyhH MHHepalu H 3. 
BepHQHKanuja rHoTeHIHjaJiHe IIDHMeEHe aJTyMOCHJIHKaTHOT JaJ_IOBHHCKOT MaTepHjajma 3a 
TIyTHy HHJIyCTPH}y. 

3a peanaanjy IIIpeJUIOXKCHMX IMJbeBa NpojeKTa (DoOpMMpaH je THM 
HcTrpaxxkuBaua H3 oOnacTH reoJtorHje, MHHePaJIHE HHJIyCTpHje, TeEXHOJIOrHJE, XeMHJe, 

KOJH INIOCCJIy]y MHCKyCTBa H pe3yJmTaTe IHpeTXOJHMX CHHUHHX „MHcTpaxXHBaua. 
MHcrpaxuBaukH THM uHHC HcTpaxkMBauu H3 miecT JoMahHx HayuHO-HcTpaxkHBaukHX 
HHcTHTynuja H jexHa H3 HHocTpaHcTBa (HeMauka) (Ta0e:a 1). Hle( acrpaxxapaukor 

91



THMa rpojekar REASONING je IIpoQ. JIp BaanaMup Cumuh ca Pyynapcko-reojmomikor 
(Qakyanrrera VHHBepaurera y Beorpa)lty. 

Ta6ena 1. HcrpaxxBaukH THBM rpojekra REASONING 

Hucruaryuuje Herpaxusnaun 

IIpoo. Jip BnaniMup Cnuhi 
VHuBepanrer y Beorpany TIpoo. /ip BecgHa IIBeTKoB 

Pynapcko-reojtomrku (bakyarreT TIpoo. JIp Munena Kocropnh 

Cre(ban IIerpoBHh 
Zfip Jiparan Panynonah 

MHHcrTHTyT 3a TeXHOJIOTH]y HyKJIcapHHXx H Zip Jonma CrojaHoBh 

JipyrHx MHHepaJIHHX CHpOBHHa Jip BnanMup JoBaHoBHh 

ip Jlejan Tonoponuh 
ViuBep3urer y Beorpajy - Hnacraryr aa 

My-rraJnucrHIIIHHapHa HcTpaxxXHBama 

VHuBepyatrer y Beorpajny - HiacrarTyT 3a 

ormrTy H (bu3HuKy XEMHJy 

/ip HaHa Hakomh 

/ip JeneHa CeHhaHckH 

VHuBep3Hrer y Beorpajty - TexaHukH TIpoo. JIp I postanka BornanHoBuh 
(pakymrrer Bop /iparana Mapunonuh 

VHuBep3aHrer y Beorpaynny - HiacraryT 3a đinman Apgayr 

()3HKy 

VHHBepaHrer RWTH AxegH, HeMauka 

ODakyreT 3a reopecypce H HHX)XeP5CpCTBO /ip Cpehko Cronuh 

MarepHjana 

PAJIHH IIAKETH IIPOJEKTA 

Munepanotuka u zeoxeMujcka Kapakmepujauuja janoque. Ilouaerak 
peanaanuje mpojekTa mojpa3yMeBa IHIpHKyILUbaMbe y3OpaKa 30 reOXeMHjJCKAd, 
reo()H3Huka H MHHePajoTIKa HCHHTHBaEba H3 ueTHpH HcTpaxkHe OynroTHHe JIyOHHc 
~30 Merapa. IIoceOHa maxMPba OHhc nocBchcHa crpoBobePy McpePa H aHajlH3a 

nediHHcaHHX Kpo3 HHJbeBc |-4, jep he oHH JlaTH OCHOBy 3a JlaJba HcTpaxxXBaMba. OBO 
ce HOceOHo oreja y opebHBaRby canpx)Kaja eeMeHaTa H IHpoHeHH (bH3HUKO- 
XEMHJCKHX yCJIOBa y JaJIOBHHUH, Jep he TH monanuH OHTH KopHheHH 3a IItaHHpaPe 

KOpaKa TOKOM CJIČKTDOXEMHJCKE ecKcTpakuMje H M3Gop oroBapajyhax MeMOpaHa. 
ODM3MuKO-XeMHJCKM mapaMeTrpH he ce MepMrH mnoMohy BHHIemapaMeTapcKor 

HHCTpyMeEHTa H IHPDHMeEHOM Ppa3HHuHTHX aHajm3a KOje he Hpyx)xHTH CBeOOyXBaTHO 
pa3yMeBaMĐbe IIpOMeEHa (bH3MUKO-XEMHJCKHMX CBOJCTaBA Ha pa3nMuMTHM JIyOHHaMa 

jamoBHmrTa. /l[oOujeHe HHdQbopMauHje cy oJ s3Hauaja 3a OJIpebHBaMbc CTaOHJIHOCTH 
MHH6eP4aJIHHX acolHjanuja, JHcTpHOyIHje MeTaJma H JıpyrHx eMeMeHarTa. HcrpaxkHBatbe 
he nonpuHeru KopenanujH H3Mcby MarHeTHc CyCIIeHIITHOMJIHOCTH H KOHIICHTparnje 
TeIIKHX McTaJIa, a Mepeba he ce QoKycHpaTH Ha HHTepBamc om 10 m ma OM ce 
HeHTH(QDHKoBama mojipyuja oGorahHBaMa y BHCOKOJ Dpe3OJIyIHjH. IIoanH BHCOKC 

peaonyrHje JOOHJeEHH OBHM HCTpa)KHBaMbeM IIpyxkuhe HHQ)boOpMaluje 3a HaKHaJIHC 

aHaji3c (CIHIDOB6/IĆHC y HWDKOJ pe3OJyLuHjH), KoOje ce OnHOCe Ha OOoraheHe 3OHe. 
TIperxojHo NpHKa3aHH JmIOMaHM O (DpH3HUKO-XEMHJCKHM IHapaMeETpMMA, KaO H 
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aHaji3HpaHH XCMMJCKH CaCTaB IIOpO3HMX TCduHOCTH, HOCJIy)kHMhc KaO YJa3HH 

mapaMeTpH 3a TCOpHJCKO MOJĆOBaH:C CTaOMJIHHX MHHepaHHHX acoujJanHja y 
HOPMAaJIHHM yCJIOBHMAa. 

KEnekmpoxeMujcko oOdajatbe u eKcmpakuuja enemMenama. /JIlpyra makeT 

o06yxBaTa TeOpHjCKO MOJIĆJIOBaPbe CKCTpaKTLIHJe eJIeEMEHaTa H3 JIy)KeHOT pacTBOpa, Kao 
H TeCTHpaMe cCJCKTpOXeMHJCKe cenmapanuje H ecKcTpakmje. IlMJb TČOpHJCKOT 
MOJIĆJIOBaPb5a CJČMCHaTa H3 H3JIy)KEHHX pacTBopa je ojpebHBaĐe Haje(O)KacHHJHX 

MeTOJIA 32 CKCTpaKNMHJy OBHX cJIČMcHaTa. IIouerHa (pa3a TecTHpaM2a yKJbyuHBahe 
Hpernen JaOOpaTOpHjcKH IIpHIHpeMJBEHHX OCHHTCTHUKHX pacTBoOpa KopHcrTehH 
MeToOJIOJOrHJy mokymaja H rpemraka (engl. 7ria/-and-test). IIponec ejytekKrpoxeMHJckc 
cenapauuje H eKcrpaknuje he cc CIIDOBOJUHTH Ha IIpMIpeMJbeHHM paCTBOpHMA4 KOJH 
Cajlp)Ke )KeJbEHC CJIČMECHTC y OOJmiKy cyn(para (nrp. Pb, Zn, Cu, Fe, Mn, AIl, Cd, Ni) y 
OJUHOCHM4 OJIpeDeHHM H3 XEMHJCKHX a4HaJIH3a HOpo3HHX TeuHOcTH. IIpHMapnH LUMJb 

panHor makKera je ojpenurH HajeKacHHje MeToOJIe 3a cenapalMjy H CKCTpaKLJy 

eneMeHaTa. 

Texnonotuka ucmpaicusatba u nocmynuu 3a Gdajo0pu3auwujy KOpMCHMX 
KoMnonenmu uj janoaune. OBaj IakeT ce cacTOjH OJI TpH OJIBOJEHE TIOJIrpyIe, CBaKa 

(bokycHpaHa Ha crenuQ)HuHc ripone/iype Be3aHc 3a BajnopMHaamujy IITE W oG6ojeHHX 
MeTaJIa, KaO H peMKHMpaMbe H IDpHMCHy (pmoTanMjCKMX jaHOBHHa y J/IDyMCKOj 

HHJycTpHjH. VsaopmuH o 150 gkr he ce npHKyrubaTH 3a mpoeHy IITE w HaKHajuHe 

TIpOHeCe MaTHCTCKC CcCHapalHjec, MJIČBCPba, H JIaOopaTopHjckHx TpecyhHMx CTOJIOBAa. 
TIocrymuu 3a npoteHy BaopM3amMje OOOjeHHX MerTaja, BpmnmH hc ce Ha y3OpIHMa 
TeXKHHC OJI 350 Kr, yKJbyuy]y IIpoOnec HcnHHpaba KOjH CeC CHPOBOJIH TIOJI IIpHpOJIHHM 
aTMOC(DepCKHM KJIHMATCKHM yCJIOBHMa. TOKOM eKciiepHMeHara, Bpmuhe ce ripaheme 
pH, cnanocru, reMnepaType H KoOHIeHTpaunHje cJIeMeHaTa y paCTBOpy TOKOM BpcMcHa. 
TIpomec ojmajaba MHHcpala TIJMHC H3 he ce cHpoBomMrHM KopuHMcrehaw cHTa. 
/lecunroBaHH y3opak he npohH Kpo3 MarHeTcKy cenapanujy KopHcrehu pa3nHuuHTc 
mapaMeTpe MarHeTHHX cemaparTopa. Ha kpajy, npone)type penHkKnuHpatba H HIpHMcHe 
Q)ToTanHjCKHX JaHMOBHHa y JIDyMCKOJ HHNIycTpHjH he rmpohH TeMeEJBHO (DH3HUKO H 

MeXaHHHUKO TeCTHpaMbe KaKO 0H ce yTBPp}iH1a PbHXOBa IIOTOJIHOCT 3a H3rpajiH»y IIyTeBa. 
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