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JanmoBuHa pynHHKa PynHHK HacTajla je dyioTalujckoM npepaaoM pyzae Pb, Zn, Cu u Ag, ipu ueMy je
[0 calla aKyMYJIMpPaHO BHILE o[ 12 MHUJIMOHA TOHA OBOT MarepHjajia. L{lu/b 0BOT UCTpakuBama je yT-
BphHuBamke MUHEPAJIHOT CacTaBa, IPOCTOPHE pacnopesie CyJl(pUuaAHUX MUHepaia U ITpaTehux ejeMeHara,
Kao M IIpoLieHa MOTeHIUjajla KOPUCHUX KOMIIOHEHTH Y ja/IOBUHU. [IoueTHa UCTpakKMBamwa CIIPOBELEHA
cy y okBupy Ipojekta REASONING nmpuMeHOM MeTona peHAreHcke audpakiuje (XRD), onTuuke U
eJIeKTPOHCKe MUKPOCKOIIHje ca eHepreTCKH AHCIIep3UBHOM CIieKTpocKomirujom (SEM-EDS), peHATreHCKe
dayopeciieHTHe aHaau3e (XRF), nHpalpBeHe crieKTpockomnuje ca ®yprjeoBoM TpaHChOpPMAIIHjOM
(FTIR) u onTHYKe eMHCHOHE CIIeKTPOMETPHje ca UHAYKTHUBHO CITperHyToM 1iasmoM (ICP-OES).

Cacras jajioBUHe odyxBaTa MHUHepaJie U3 rpylia CWinKaTta, KapdoHara, cyaduaa, docdara, cynadara,
OKCHJa, XUAPOKCHUAA U CAMOPOJHHUX ejleMeHaTta. Haj3acTymsbeHHja je CHiIMKaTHO-KapOOHaTHA MUHe-
paJiHa acolyjanyja, y Kojoj mpeosialyjy KBapL, KaJLUT U OPTOKJIAC, a CyJIUIHN MUHEPAJIU Cy HepaB-
HOMEeDHO pacmopeheHH yHyTap meHe Mace. Y MabHM KOJIWYMHaAMa OpUCYyTHH cy Ca-rpaHar,
Ca-KJIMHOMUPOKCEH U EMTUIOT, IOK Cy LIMPKOH, allaTUT, IVIarkoKjac, TUIIC ¥ XJIOPUT peTKU. MUuHepaIu
ce HaJlase Kao MojefMHAaYHa 3pHa Hajuyelthe BeJudrHe 60-120 um MIKM Kao Mehy3pHacTa cpacrama 40
500 um. CynduaHy aconujanujy YMHe YIJIaBHOM ITHUPUT, aDCEHONMUPUT M MMUPOTHH, KOjH Ce IPETEKHO
HaJsia3e Kao IojefuHavyHa 3pHa. [IUpUT je e TMMHUYHO A0 IOTIIYHO OKCUIOBaH, @ CEKYHAAPHU NPOAYKT
okcuganuje je xeMaTuT. O eKOHOMCKH 3HaYajHUX CyJidHAa Haj3acTyIlJbeHHjH je chaslepuT, 3aTUM ra-
JIEHUT U XaJaKonmuput. Caneput ce Hajuenrhe Haja3u Kao IMojeAMHaYHa 3pHA, AOK TaJIEHUT U XaJIKO-
OUPUT (popMHUpajy ITpopacTama ca KBapLioM, KaJILIUTOM U chaneputoM. [lojequHauHa 3pHA rajleHu-
Ta acolipaHa Cy ca caMopogHuM Bi, Ag 1 dusmutom. Ha oboarmMa 3pHa rajieHuTa NpUCYyTHA je CEKYH-
JapHa ajJTepalyja y LePy3HUT, a XaJKOMUPUTA Y Ma/IaxHT.

T'eoxeMHjCKH CacTaB jaJIOBHHE OIUTHKY]y BUCOKH canpskaju SiO, (33,8-44,3 wt%) u Al, 0, (7,7-10,6 wt%),
IITO yKa3yje Ha MOMHWHALIM]y CHIMKATHO-aJIlyMHUHOCHUIHKATHE (da3ze. [Topuinenu Fe,0, (19,0-28,7 wt%)
uS (2,2-12,3 wit%) ogpaskaBajy BapujaduHO MpuCyCcTBO Fe-okcuaa u cynduaa. MakCUMa/IHU CafpsKaju
€KOHOMCKM 3HadajHux MeTasa cy: Zn 0,79 wt%, Pb 0,32 wt%, Cu 0,17 wt%, Bi 0,013 wt% u Ag 19 ug/g.
Pe3ysTaTy 0BOT MCTpa’kMBaka yKasyjy Ha ABe IMOTEHLHjaTHO UCKOPUCTHUBE KOMIIOHEHTE y jaJIOBUHHU:
cy/JuaHe MUHepaJie ca eEKOHOMCKH 3HauajHUM ejieMeHTUMa (Zn, Pb, Cu, Ag 1 Bi) 1 KBapIHO-aJIyMH-
HOCHJIMKATHY (paKkLHjy, Koja MOXKe OUTH KOpPUCHA y I'pah)eBUHCKOj MHAYCTPHjH.

3AXBAJTHOCT

OBO HCcTpaskvBawke pUHaHCHpao je PoHI 3a HayKy Pemnybdnuke Cpduje, TPAHT 7522 - REASONING u
MMHHCTapCTBO HayKe, TEXHOJIOIIKOT pa3Boja U MHOBalikja Pemnybdnuke Cpouje (op. 451-03-34/2026-
03/200126, 451-03-33/2026-03/200053, 451-03-33/2026-03/200023).
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Keywords: geochemistry, mineralogy, Rudnik, flotation tailings

The tailings from the Rudnik Mine were produced by the flotation processing of Pb, Zn, Cu, and Ag
ore, with more than 12 million tons of material accumulated to date. The aim of this study is to determine
the mineralogical composition, spatial distribution of sulfide minerals and associated elements, and to
evaluate the potential of exploitable components in the tailings. Initial investigations were carried out
within the REASONING project using X-ray diffraction (XRD), optical and scanning electron microscopy
with energy-dispersive spectroscopy (SEM-EDS), X-ray fluorescence analysis (XRF), Fourier-transform
infrared spectroscopy (FTIR), and inductively coupled plasma optical emission spectrometry (ICP-OES).

The tailings consist of minerals from the silicate, carbonate, sulfide, phosphate, sulfate, oxide, hy-
droxide, and native element groups. The dominant silicate-carbonate mineral association is represented
mainly by quartz, followed by calcite and orthoclase, within which sulfide minerals are unevenly dis-
tributed. Subordinate amounts of Ca-garnet, Ca-clinopyroxene, and epidote are present, whereas zircon,
apatite, plagioclase, gypsum, and chlorite are rare. Minerals occur as individual grains with sizes of 60-
120 um, as well as intergrown aggregates of 250-500 um. The sulfide mineral assemblage is predomi-
nantly composed of pyrite, arsenopyrite, and pyrrhotite, mostly occurring as individual grains. Pyrite is
partially to completely oxidized, forming hematite as a secondary alteration product. Among econom-
ically significant sulfides, sphalerite is the most abundant, followed by galena and chalcopyrite. Spha-
lerite generally occurs as individual grains, while galena and chalcopyrite mostly form intergrowths
with quartz, calcite, and sphalerite. Individual galena grains are associated with native Bi, native Ag,
and bismite. Secondary alteration at galena grain rims produces cerussite, while chalcopyrite rims alter
to malachite.

Geochemically, the tailings are characterized by high contents of SiO, (33.8-44.3 wt%) and Al,O,
(7.7-10.6 wt%), reflecting the dominance of the silicate-aluminosilicate phase, whereas elevated Fe,O,
(19.0-28.7 wt%) and S (2.2-12.3 wt%) indicate variable Fe-sulfide presence. Maximum contents of eco-
nomically significant metals are Zn 0.79 wt%, Pb 0.32 wt%, Cu 0.17 wt%, Bi 0.013 wt%, and Ag 19 ug/g.
The results indicate two potentially exploitable components in the tailings: sulfide minerals containing
economically important elements (Zn, Pb, Cu, Ag, and Bi) and the silicate fraction, mainly quartz-alu-
minosilicate material, which may have potential applications in the construction industry.
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