Srpsko geoloSko drustvo

Zbornik apstrakata
XVIII Kongres geologa Srbije

»)

18 KOHIPEC
FEONOrA CPBUJE

Book of abstracts
of the XVIII Serbian Geological Congress

GEOLOGIJA RESAVA PROBLEME
GEOLOGY SOLVES THE PROBLEMS

Divc¢ibare, 01-04. jun 2022.



XV Kongres geologa Srbije: Zbornik apstrakata

(Nacionalni kongres sa medunarodnim uc¢e$¢em)

XVI1I1 Serbian Geological Congress: Book of abstracts
(National Congress with International Participation)

Divcibare, 01-04.06.2022.

Organizator / Organised by
Srpsko geolosko drustvo / Serbian Geological Society

Suorganizator / Co-organised by
Univerzitet u Beogradu — Rudarsko-geoloski fakultet /
University of Belgrade, Faculty of Mining and Geology

Za izdavaca / For the Publisher
Vladimir Simi¢
Predsednik Srpskog geoloskog drustva / President of the Serbian Geological Society

Glavni urednik / Editor-in-chief
Bojan Kosti¢

Uredivacki odbor / Editorial Board
Danica Srec¢kovi¢-Batocanin, Nevenka Peri¢, Dragoljub Baji¢

Tehnic¢ka priprema / Technical Preparation
Bojan Kosti¢, Zoran Miladinovi¢, Ana Zekovi¢, Marija Petrovic¢

Izdavac / Publisher
Srpsko geolosko drustvo / Serbian Geological Society
Kamenicka 6, P.Box 227, 11001, Belgrade, Serbia
http//:www.sgd.rs; e-mail: office@sgd.rs

ISBN-978-86-86053-23-7

Napomena: Autori su odgovorni za sadrzaj i kvalitet svojih saopstenja
Note: The authors are responsible for the content and quality of their contributions



Organizacioni odbor / Organizing Committee

Vladimir Simi¢ (predsednik), Danica Srec¢kovi¢-Batoc¢anin (potpredsednik), Dragoljub Baji¢ (sekretar),
Zoran Miladinovié¢ (sekretar), Nevenka Peri¢, Nenad Marié, Predrag Cviji¢, Danijela Bozi¢, Sonja
Pokanovi¢, Bojan Kosti¢, Nikoleta Aleksi¢, Stefan Petrovi¢, Nemanja Krstekani¢, Maja Male§, Marija
Vuleti¢, Natalija Batocanin

Naucéni odbor / Scientific Committee

Vladimir Simi¢, Danica Sre¢kovi¢ Batoéanin, Nevenka Peri¢, Dragana Zivoti¢, Rade Jelenkovié,
Aleksandar Kosti¢, Uros Puri¢, Milo§ Marjanovi¢, Alena Zdravkovié¢, Suzana Eri¢, Meri Gani¢, Uros$
Stojadinovi¢, Katarina Bogiéevié, Dejan Prelevié, Jana Strbacki, Vesna Risti¢-Vakanjac, Dusan
Polom¢i¢, Vesna Cvetkov, Nevena Andri¢-Tomasevi¢, Spomenko Mihajlovi¢, Aleksandra Maran-
Stevanovié, Darko Spahi¢, Slobodan Radusinovié, Lidija Galovié, Kristina Sari¢, Vesna Matovi¢

Volonteri studenti / Students volunteers

Marija Petrovi¢, Filip Arnaut

Sponzori / Sponsors

Ministarstvo prosvete, nauke i tehnoloSkog razvoja
Univerzitet u Beogradu — Rudarsko-geoloski fakultet
"Jelen Do" Lime & Aggregates - Carmeuse Group
Rudarski institut d.o.o. Beograd
IBIS-INZENJERING d.o.0. Banja Luka
Geoing Group
GeoProspect d.o.o.

VODAVODA
Knjaz Milo§

Kompanija Simex



18t Serbian Geological Congress "Geology solves the problems", Divcibare, June 01s:-04th 2022,

18. Kongres geologa Srbije "Geologija reSava probleme", Div¢ibare, 01-04 jun 2022. Zbornik apstrakata

GEOHEMIJSKE KARAKTERSISTIKE UZORAKA SA DOMINANTNOM
ALUNITSKOM FAZOM 1Z LECKO-RADANSKOG VULKANSKOG
KOMPLEKSA (SRBIJA)

Maja Poznanovi¢ Spahié, Pavle Tanci¢, Darko Spahi¢
Geoloski zavod Srbije, Rovinjska 12, Beograd,
E-mail: maja.poznanovic@gzs.gov.rs

Kljuéne reci: aluniti, mikroelementi, elementi retkih zemalja, Lecko - Radanski vulkanski
kompleks

U ovom radu prezentovan je sadrzaj mikroelemenata (As, Ba, Co, Cr, Cu, Ga, Ge, P, Li, Nb,
Zn, Ni, Pb,V, Zr i Sr) i elemenata retkih zemalja (REE - lantanidi, Y, Sc, Th) u Sest odabranih uzoraka
sa dominantnim u¢es¢em alunitske faze (>50%) 1 utvrdene su osnovne korelacije izmedu njih. Sadrzaj
mikroelemenata i elemenata retkih zemalja (REE) odreden je ICP/OES tehnikom (Spectro Blue,
Germany), posle totalnog razlaganja topljenjem sa NaKCO3 na 1000 °C. Ovo istrazivanje predstavlja
nastavak istrazivanja pojava alunita u Lecko-Radanskom podru¢ju. Tokom prethodnog perioda
istrazivanja (2009-2013) definisan je mineraloski i hemijski sastav ovih uzoraka (Tanci¢ et al., 2021),
kao i procentualno uc¢e$¢e minerala alunitske faze, odnosno alunita KAl3(SO4)2(OH)s, (27-52%),
natroalunita NaAl3(SO4)2(OH)e, (27-48 %) i Slosmaherita HAl3(SO4)2(OH)s, (5-46 %) . Pored minerala
alunitske faze, u ovim uzorcima detektovano je prisustvo dominantnog kvarca (u 5 uzoraka), a takode i
manje zastupljenih kaolinita (samo u 2 uzorka) i tridimita (samo u 1 uzorku).
U poredenju srednjih i pojedinacnih vrednosti, sa vrednostima sadrzaja datim za kontinentalnu koru,
moze se zakljuciti da su srednji i pojedinacni sadrzaji As, Pb, Ba, Sr i Li, poviSeni u svih Sest uzoraka.
Srednji sadrzaj La je poviSen u odnosu na referentnu vrednost u svim uzorcima osim u jednom uzorku.
U istom uzorku je sadrzaj vecine mikroelemenata minimalan (izuzev povisenog sadrzaja Ga),
najverovatnije zbog toga Sto je alunit formiran u zoni sa najvi§om temperaturom. Sadrzaji Ga i V, koji
premasuju referentne vrednosti u tri uzorka, najverovatnije ukazuju na obogacivanje alunita ovim
elemenatima usled prolaska hidrotermalnog fluida kroz ugljonosne sekvence, pri njihovom formiranju.
Na istraznom podrucju ovo prisustvo se odnosi na sediment donjeg i srednjeg miocena, bogatog
organskom materijom (Cucalska sekvenca).
Pored navedenih elemenata, uzorci sa dominantnim uceS¢em alunita su generalno obogaceni
elementima La, Ce, Nd (laki elementi retkih zemalja — LREE) kao i Th i Sc. Visoke vrednosti
koeficijenata znacajne korelacije (r > 0,60) zbira sadrzaja LREE - Y LREE sa Al (r=0,91)isaP (r=
0,65) mogu ukazati na to da su LREE, posle hidrotermalnih alteracija usli u strukturu alunita, pre nego
HREE (teski elementi retke zemlje). Dodatno, znacajna korelacija ) HREE sa Zr (r = 0,70) i Sc (r =
0,69), moze se objasniti njihovom manjom mobilno§éu i ve¢im afinitetom vezivanja za refraktorne
minerale, otpornije na dalje alteracije (Ramos et al., 2016). Vrednosti koeficijenta znacajne korelacije
Nb-Th (r = 0,61), Nb-P (r = 0,91), Nb-Al (r = 0,60), Nb-Y REE (r=0,61), ukazuju na njegovo prirodno
grupisanje sa ovim elementima (Hawks and Webb, 1968) i u slucaju alunita. Vrednosti sadrzaja Li
proporcionalno rastu sa porastom K u odnosu na prisustvo Na/H alunita (natroalunit/Slosmaherit),
r=0,85 u uzorcima, sto sugeriSe da je Li, prilikom formiranja mogao menjati najpre K u kristalnoj
strukturi alunita.
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GEOCHEMICAL CHARACTERISTICS OF SAMPLES WITH DOMINANT
PRESENCE OF ALUNITES FROM THE LECE-RADAN VOLCANIC COMPLEX
(SERBIA)
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The study represents the composition of minor elements, including rare earth elements (REE)

in six selected samples with a dominant alunite content (>50%), having a significant correlation between
them. The content of the trace (As, Ba, Co, Cr, Cu, Ga, Ge, P, Li, Nb, Zn, Ni, Pb, V, Zr i Sr), and REE
(lanthanides, Y, Sc and Th) elements, is characterized using by ICP / OES technique (Spectro Blue,
Germany), after total fusion with NaKCQOj3 at 1000 °C. During the period 2009-2013., a geological study
of alunite occurrence in the Lece-Radan area was performed. The mineralogical and chemical
composition of major components of the samples is characterized in this phase (Tanci¢ et al., 2021), as
well as the composition of minerals within alunites group: Alunite (KAIl3(SO4)2(OH)s, (27-52%),
Natroalunite NaAl3(SO4)2(OH)e,(27-48 %), Schlossmacherite HAI3(SO4)2(OH)s (5-46 %). Besides
alunite mineral group, in these samples are detected dominant presence of Quartz (in five samples) ,
Caolinite (two samples) and Tridimite (one sample).
By comparison of the mean and the single values of the trace elements with the reference - the
continental core contents, we conclude that content of As, Pb, Ba, Sr and Li are with elevated values.
The average content of La registered across of all samples used for this study, with exception of the one
sample. This sample is characterized with the lowermost content of the most trace elements explored
(with exception of the content of Ga). Most likely, such situation is a consequence of the formation of
the alunite in this sample that is collected within the zone the highest temperature (see Tanci¢ et al.,
2021). The content of Ga and V, which exceed the reference values in other two samples as well, could
indicate the enrichment of the alunite with these elements. This could be a result of the interaction of a
hydrothermal fluid, formerly moving along or near a coal-bearing stratigraphic sequence. Indeed, the
study area contains a number of organic-type carriers, including a documented presence of the Lower
and Middle Miocene sediments, rich in organic matter (Cucalska sequence). In addition, the analyzed
samples are enriched with the elements La, Ce, Nd (group of Light Rare Earth Elements - LREE), as
well as Th and Sc. The significant correlation coefficient (r> 0.60) of the sum of LREE -Y LREE contents
with Al (r = 0.91) and with P (r = 0.65) may indicate that LREE, after hydrothermal alterations, have
entered into the alunite structure, characterized with a higher affinity than HREE (Heavy Rare Earth
Elements). Additionally, higher value of the correlation coefficient ) HREE with Zr (r = 0.70) and Sc (r
= 0.69), can be explained by their lower mobility and higher affinity for refractory minerals, that are
more resistant to further alterations (Ramos et al. 2016). A significant correlation between Nb-Th (r =
0.61), Nb-P (r = 0.91), Nb-Al (r = 0.60), Nb-Y REE (r = 0.61), indicate its natural grouping with these
elements that are present (Hawks and Webb, 1968) in the alunite structure itself. The content of Li is in
the function of the alunite presence (%), associated with the Na- and H- alunite ( Natroalunite and
Schlossmacherite, respectively (r = 0.85). Such correlativity indicates that during the mineral formation,
K was rather exchanged by Li in the crystal structure of alunite.
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