'EOJIOLWKN 3ABO CPBUJE
GEOLOGICAL SURVEY OF SERBIA

POCUITHA TOPUBA - EHEPITUJA XUBOTA
FOSSIL FUELS - ENERGY OF LIFE

T'EQJIOIIKE PE3EPBE ®OCWUJIHUX TOPHBA
Y PENYBJIMIA CPEAJIA (%)

EHepretcke pecypce Penybnuke Cpbuje umHe hocunHa ropmea n 0OHOBIbUBU N3BOPU
eHepruje. KoHBeHUMoHanHa ropmea (yrarb, HadpTa U NPMPOLHU rac) nMajy npumapaH, a
HEeKOHBEHLUMOHanHa (YrbHU LWKPUIbLM) CEKYHOAPHU 3HaYaj 3a EHEPreTUKY.

Ha ocHOBY reonoLlKnx UcTpaxkmpamwa Koja cy nssegeHa y Penyonuum Cpbuju oTKpuBEHO

The energy resources of the Republic of Serbia consist of fossil fuels and renewable
energy sources. Conventional fuels (coal, oil and natural gas) have primary, and
unconventional (oil shale) secondary importance for energy.

On the basis of geological researches carried out in the Republic of Serbia, 13 basins of

PE3EPBE YI'bA
Y PEITYBJIMIIA CPBUAJMA (%)

m KameHu yrasb/Hard coal
® Kamenu yrars / Hard coal

je 13 baceHa kameHunx 1 33 baceHa MPKUX yriLesa. 0,05%_ ~0,5% MuKponurHTCKM yrars / 897% 009% 1,02% U — hard coal and 33 basins of brown coal were discovered.
EKOHOMCKM 3Ha4ajHu pecypcu HadTe yTBpheHn cy y MaHoHckom GaceHy (BaHaTckoj m Mpku yrarb / Brown coal _2,7% .ﬁmw" °/°f.""'.f“'te 1,13%, 436% Mp Y Economically significant oil resources were identified in the Pannonian Basin (Banat
. : uruuT / Lignite 1,13% B MpPKOAUTHUTCKK .
,u,erlpecvum). yrasb/Brown coal-Lignite DGpF?SSIOﬂ). _ ) )
YIbHU WKPUIbLUK, PasnmunuTor HMBOa UCTPaXXEeHOCTWU, OTKPUBEHW CYy Y BuULLE Manux . ionit Oil shale, a different level of research, revealed several small tertiary basins.
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TepumjapHux 6aceHa. AR EERES

m HaoTta/Oil
® MpupoaHu rac/Natural gas

YrbHU WKpusum/Oil shales

GEOLOGICAL RESERVES OF
COAL RESERVES IN REPUBLIC OF SERBIA FOSSIL FUELS IN SERBIA

YI'TbEBU PENYBJIMKE CPBUJE

KAMEHMU YI'TbEBMU - BITUMINOUS COAL

MEKW MPKWU YTTbEBU - JIULFTHUTU
SOFT BROWN COAL

MAT TBPOU MPKU YI'TbEBU - MPKOJNTUTHUTU
DULL BROWN COAL

NexunwTa nurHmta nmajy Hajpehm ekoHomcku 3Hadaj y Cpbuju. Neonouluke pesepse nurHuta YmHe 83% yKynHUX
nomahunx pesepsu docunHmx ropmea. lNpeacraerbajy OCHOB MPOU3BOAH-E ENEKTPUYHE eHepruje.

Nlexnwta nurHuTa cy HacTtajana y MumoueHy m nnumoueHy no oboay [MaHoHckor GaceHa (Kony6apcku,
KocTtonauku, KoBnHCKKM BaceH) nnny jesepcknm baceHnma yHytap konHa Cpounje (KocoBcku baceH).

KameHn yrr-eBn cy OTKPMBEHU U Mpoy4vyeHu jeamHo y KctouHoj Cpbuju. Pasnnuute cy cTapocTtu, oA
KapOOHCKe, NPeKOo Nnnjacke Ao ropHoKpeaHe U naneoreHe.

INexxunwTta mpkonuriuta y Cpbunjmu HacTana cy y cpeaHemM Y FropHEM MUOLIEHY.
Kapaktepuily nx otexxaHu ycrioBm ekcrinoatauuje y3pokoBaHM CII0XKEHOM reosioLKoMm rpafhom.

Dull brown coal bearings in Serbia were created in the middle and upper miocene.
Bituminous coals were discovered and studied only in Eastern Serbia. They were formed, from They are characterized by difficult conditions of exploitation caused by a complex geological structure.

Carboniferous, over the lower Jurassic to upper Cretaceous and Paleogene.
Lignite deposits have the highest economic importance in Serbia. Geological reserves of lignite account for 83% PP J

of total domestic fossil fuel reserves.They represent the basis of electricity generation.
Lignite deposits were formed in the Miocene and pliocene along the periphery of the Pannonian Basin
(Kolubarski, Kostolacki, Kovinski basen) orin the lake basins inside the mainland of Serbia (Kosovo Basin).

[EOJIOWKA NCTPAXMBAHA 'Y COKOBAHCKOM BACEHY

XEMUJCKO - TEXHOJIOHIKA KBAJIUTET YI'JbA CPBUJE GEOLOGICAL RESEARCH IN SOKOBANJA BASIN

QUALITY OF COAL IN SERBIA (CHEMICAL-TECHNOLOGICAL)

Baara llemeo Cymrop YribeHuk Hcnmapmuso ATE
YT'Alb W A S Cfix A% DTE
COAL (%) (%) (%) (%) (%) (MJ/kg)
JIuramTu 37,9-49,1 12,0-20,5 0,3-2,2 8.8-17.4 20,1-25,7 5,4-9,4
Soft brown coal
MproJaMIrHHTH 22,7-42,5 11.4-32,5 0,9-2,5 15,9-28,7 22,6-32,3 9,4-15,6
Dull brown coal
Mpru 12,4-24,3 9,6-31,9 0.8-2,5 20,7-38.9 29.1-36,3 14,3-20,4 e 2 <k
Bright brown coal : - i s St “Shiaf
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HeoreHnu ceanmMmeHTn rnopen nyta

HeoreHe rnuHe y notoky CTpHak
Neogene clay in the stream Strnjak

Yrarb U3 pygHuka « Coko»
Coal from mine «Soko»

Cokobarba - KnaxkeBall
Neogenic sediments along
the Sokobanja-Knjazevac road
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PyoHuk yriba «KoBuH» - noaBogHa ekcnnoarauuja yrina
Coal mine «Kovin» with underwater exploitation of lignite
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Anthracite from mine «Vrska cuka»
in use for treatment of water

Hopmanna rpaniua, CHIypHa H NOKpHBEHA
HITH apOKCHMATHBHO JIOLUHpaHa
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[Mpochun ca ceanmeHTUMa YribOHOCHOT KapOoHa,
ToBapHuua, Ctapa nnaHuMHa
Carboniferous sediments with coal,
Tovarnica, Stara planina
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HTepnpeTauuja reoenekTpnyHor npoduna
Interpretation of geoelectric profile

[leTarbHa reosiowka KapTa jyrouncTtovHor gena
Cokobarckor baceHa ca nosnoxajem

KapTa pacnpocTparwewa baceHa n nexuviuTa yriba y Cpbuju FeOETIeKTRIHANX CORAV
pTap _ p. p _ y _ y p ) Geological map of the southeast part of
Map of distribution of basins and coal deposits in Serbia Sokobanja basin with the position
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TepmoenekTpaHa «Hukona Tecna - A» je Hajpeha TepmoenekTpaHa y Cpbuju, ca wect briokoBa yKyrnHe D I |
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secondary economic significance.
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AJIEKCUHAYKO JIEXXMIITE YJbHUX IITKPUJBAIIA
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B-7, S| D A? [] Manoxckx 6acen/Pannonian basin pacrnpocTpakeHNM Y UCTOYHOj, 3anagHoj 1 jy>kHoj Cpbujn. Ped je 0 namosnTrma Koju npunagajy canponesiHom
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100 == = = = = = = = = 6 @ : Hagrraarac) Oil and gas Bearings and deposits of oil shale belong to lacustrine sediments formed from Paleogen to Neogen and
—a——a— E——a——a——a-—a— e ' Hagmea 1 racaa no;ba spread in eastern, western and southern Serbia. They are lamosites of the saprophel (Aleksinac basin, Valjevo
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== : 2~ Oil and gas filds i the asm) and saprophel-charcoa ype( abusnica basin, Vranjei basen, Timo zone). N
= Pannonian basin Oil shale of the Aleksinac basin has a high degree of research and fortified reserves of about 400 million tons
N and average oil yield from 9.9% to 12.5%.
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ANEKCMHAYKO MEXULLTE YIbHUX LUKpUIbaLa Bosa-pyrosauy/Bovan-Prugovac e EpOCEi [ MK potch Hpiaitoc yta B Ca)sh
. iy . . (JTOKRAJTHOCTH) Kerogen Type of kerogen Oil yield
Oil shale deposit in Aleksinac basin gt ie basi :
P < Bpancku 6aceH/Vranje basin Qil shales (%) (%)
Fou-fleBotnH/Goc-Devotin (locality)
Bnace-lonemo ceno/Vlase-Golemo selo AJIEKCHHAYKH 0aceH 12.0-34,0 LII (III) 8,5-11,0 0,40+0,04
CEHOHCKHU TEKTOHCKH POB Aleksinac basin
CraHue/Stance
CTpyKTYypHHU reoJI0KH Mpo(u Kpo3 Hajla3uIITa YJbHUX LIKpUIballa 6] Bywrpare/Bustran;
Masojma-OKouiTe YHTPAreiBHSTAnS Kpylepau acer 43-11,0 LIII 1,7 0.3710,04
(mo M. HoBkosuhy, 1981) Knenmke/Klenike . Krusevac basin
L - Masojniia HOHCK" TEKTOHCKN POB/T'mok zone 3anamomopascian Gacen 14,0 - 22,0 LII (IIT) 7.5 0,28+0,04
| — Bnawko nome-Pyjuwte/Vlasko polje-Rujiste Zapadna Morava basin
@ BuHa-3ybetuHan/Vina-Zubetinac Ba/beBCcKO-MUOHHYKH 0aceH 8,0-16,0 I(1D) 6.3 0,26+0,04
1 250,0 43° Mopnsuc-Topwa Kapayna/Podvis-Gornja Karaula Valjevo-Mionica basin
MaHojnuua-OkonuwTe/Manojlica-Okoliste baéyimmraicu 6aceH, Paksun 2,5-120 I (I11) 2.6 0,42+0,03
0 M Oorea/M orf Babusnica basin, Raljin
TN nparosali-Upreariiiranovac-ria Bpatscku 6acen 1.5 18,5 L IL 10 2,048 0.4320,05
- -250.0 BarbeBcko-MnoHu4ku 6aceH/Valjevo-Mionica basin Vranje basin
a -500.0 LLlyweoke-Knawunuh/Suseoke-Klasnic CeHOHCKH TEKTOHCKH POB 1,4-11,9 IL I, III 0,2-3,2 0,49+0,06
' Papobuhka c.-Ceetnak/Radobicka s.-Svetlak Timok zone
" : S 3anagHomopaBcku 6aceH/Zapadna Morava basin JMerenga/Legend
E.fu ‘,:"ﬂ:.fu M, ,-Tmnsie, 1IECKOBH, TIEMIMapH H KOHITIOMEpaTH ¢ v 0 ™ K, - Artomeparw MNekyaHuua-Nasau/Pekcanica-Lazac " Trm keporena/type of kerogen: | camponenno- amopduu (anraaau)/saprophel-amorphous (algal)
' . NapmeHau-Puhare/Parmenac-Ridjage II canponenno-yrisepurs/ saprophel-charcoal
E———|Pg -Vsum mxpmwsim, nanopm, mamy a nemraapy 7 Ko ~Lupencian newrsapn - T mena e n
— ’ ’ i{/ ] Ouauy, KpyweBauku 6acen/Krusevac basin pedekcHja XyMHHUT-BUTpHEHT/ reflection huminite-vitrinite
[ = B gy ace,
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- OIL SHALES IN SERBIA
Haj3HauajHuju pecypcu n pesepse Hadpte n raca y Cpbuju Hanase ce y lNaHoHckom GaceHy. [lybuHa |
nojaBrenBara nexuviuTa sapmpa og 400 m go 3500 m.
A A;ooo 3acTynrbeHa je yrnaBHoMm napadmHcka HadTa, pehe HadTeHcka (norba ,Benedbut”, ,Kenebunja“). N'yctuHa
— I P— ] cupose HadTe Kpehe ce 0,81 g/cm’ do 0,96 g/cm’.
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| appearance of the bearing varies from 400.0 m to 3.500.0 m. Mainly paraffinic oils, rarely naphthenic (the fields
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HadtHa nymna y BojsoguHu
Oil pump in Vojvodina

HadpTtHa bywioTnHa y Bojop,lem

Lo e HadptHo-racHo nosrbe KnknHaa - Bapou
Oil drill in Vojvodina

KV QOil - gas field Kikinda - Varo$




