MN3B0PHOM BERY IIOJbOIIPUBPEJTHOI" ®PAKYJITETA
YHUBEP3UTETA Y BEOI'PALY

Mpenmet: M3semraj Komucuje 3a n3dop HacTaBHUKA y 3Bame U Ha pagHo mecto JJOLIEHTA 3a yxy
Hayuny obmact ®YHJIAMEHTAJIHA U IIPUMEBLEHA MUHEPAJIOTUJA

Onmnyxkom U3z6opuor Beha IlosmompuBpennor daxynrera YHuBepsutTera y beorpamy on
27.06.2019 romuue (omtyka Op. 420/83/6) obOpaszomana je Komucuja 3a npunpemy M3semtaja 3a
n300p HacTaBHMKa y 3Bake u Ha paaHo Mecto JIOLIEHTA 3a yxy HayuHy oOnact
OYHAAMEHTAJIHA U TTIPUMEBLEHA MUHEPAJIOT'UJA y cieaehem cacrasy:

np 3opuma Tomuh, penosHU Ipodecop,
VYuusep3uret y beorpany, IlossonpuBpennu dakynrer,
(YHO ®ynnamenTanHa u npuMemheHa MUHEPAIOTrHja)

np Cyszana Epuh, Banpennu nmpodecop,
Yuusep3urer y beorpany, Pynapcko-reosomnku gaxkynrer,
(YHO ®ynnamenTtanna u npuMemheHa MUHEPAIOTHja)

np [penpar Bynuh, goueHT,
Yuusepsurer y beorpany, Pynapcko-reonomku daxkynrer,
(YHO ®ynnamenTtanHa u npuMemheHa MUHEPAIOTHja)

3a npexacenasajyher Komucuje oapehena je npod. ap 3opuma Tomuh. Omiykom [lekana
IMossompuBpeaHor Gaxkynareta Yuusepsutera y beorpany, (ommyka 6p. 231/1) ox 28.06.2019. roaune,
pacmmcal je KOHKypc Koju je oGjaBibeH y mwmcty ,,IlocmoBu™ (6poj: 846) om 11.09.2019. roaume.
[Tocne mpernena kKoHKypcHe nokyMeHTanuje, Komucuja mognocu cneaehu:

MN3BELITAJ

Ha pacnucanu koHKypce 3a u300p y 3Bame u Ha panHo mecto JOLIEHTA 3a yxy Hayuny
o0sact dyHpaMeHTaIHA ¥ IPUMEH-EHA MUHEPAJIOTH]a, TIPUjaBHO CE caMo jellaH KaHauzaar, ap Jlasap
Kanyheposuh, mocamaiimy acHCTEHT ca JOKTOPATOM, MCTe Hay4dHe obnactu (mpujasa 6p. 231/10 ox
23.09.2019. rogune). Kanaunat je mocTaBHO KOMIUIETHY JOKYMEHTANHjy y CKJIamy ca yCIOBHUMa
KOHKYpCa.

1. BUOT'PAPCKHU IIOJALIN

Hp Jlazap Kanyheposuh je pohen 23.04.1983. ronune y beorpany, rie je 3aBpIiro OCHOBHY U
cpeamy mikony. Pymnapcko-reosnomniku dakynret, OJiceK 32 MUHEPAJIOTH]Y U KpUCTaaorpadujy ymnucao
je 2002. rogure a muruommpao 2009. rogmHe ca mpocedyHoM omeHoMm 8,77 u omenom 10 Ha
JTUTUUIOMCKOM HCITUTY.

TokoM OCHOBHHX CTyIWja y4ecTBOBAO je y MpOjeKTUMa pa3MeHe cTyneHera mamelhy Pymapcko—
reoJyiomikor akyirera YHuBep3utera y beorpagy u Yuausepsurera y bynumnemtu (EGtvos-Lorand)
Koju cy ce omsujanu cy ckimony ERASMUS —a (European Union student exchange programme).
Tokom 2006. roauHe je y4eCTBOBAO Ha MHTEH3WBHOM Iporpamy moj HazmeoM "8th EMU School and
ERASMUS Intensive Program: Advanced Technical Mineralogy-Silicate Based Materials (University
Eotvos-Lorand, Budapest, Hungary, 25 August-3 September 2006)", nox je 2008. roauHe y4ecTBOBao
Ha nporpamy "Advance clay ,Erasmus Intensive Programm on Dioctahedral clay related layer
silicates,18-29th July, 2008, ELTE University, Budapest", riae je u no6uo tpehy Harpamy 3a Hajo0osbu
nocrep. 3a BpeMe OBUX JIETHHX KypceBa Y MHOCTPAHCTBY IMOJIOXKHO j€ JBa MCIIUTA Ha EHITIECKOM
je3UKy W IPUTOM CTeKao oApeleHa 3Hama Koja cy 3HayajHa 3a JaJbu HacTaBak IIKosoBama. Llkoncke
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2010/2011. romuHe ymucao je JOKTOPCKE aKaJeMCKe CTyAMje, CTyAujcKu mporpam ['eomoruwja Ha
Pynapcko-reonomkom dakynrery Yausep3urera y beorpany u nokropupao 17.01.2018. rogune.

Ha Ilomonpuspennom dakynrery YHuBepsutera y beorpamy 3acHOBao je pamHu OJHOC
maprta 2010. roguHe y 3Bamy capaJHUKa y HACTaBH 3a YKy HaydHy oOmact ['eomoruja. Y 3Bame
aCHCTEHTA 3a WCTy Hay4Hy 00JyacT mpBu myT je uzadbpan 2012. rogune, a npyru nyt 2015. rogune. Y
3Bamb€ ACUCTEHTA ca IOKTopaToM u3abpat je 2018 roaune.

TedHOo rOBOPH EHITIECKH jE3HK a CIIY>KH CE€ M HEMAuKUM jE€3UKOM.

2. MATUCTAPCKE U J1OKTOPCKE TE3E

JlokTOpcKy amcepranyjy mox HasuBoM ,,Coprmrja xepOuiuaa Ha HEOPTaHCKH W OPTaHCKH
MOJIU(PHUKOBAHOM MPUPOIHOM MOHTMOPHOHUTY W3 borosuue*, omOpanuo je 17.01.2018. ronune, Ha
Pynapcko-reonomkom dakynrery, YHuBep3utera y beorpamy.

3. OBABE3HHU YCJIOBA
3.1. HacraBHu pajn
3.1.1. Ilpucmynno npeoasarse u3 oonacmu y Kojy ce Kanouoam oupa

Kanmunar je 23.10.2019. roaune ycneniHo oap»kao MPUCTYITHO TpefaBame 3a U300p y
HACTAaBHUYKO 3Bame JIOLICHTAa 3a YKy Hay4yHy oOnact @DyHIaMeHTaTHa W TPHUMCHCHA
MUHEpAJoTHja TMOJa Ha3uBOM: ,,DUIOCHIMKATH 3eMJBHINTa W HHUXO0Ba copruuja’. IlpucTymHO
npesaBame je 3akazaHo omrykom Jlekana on 01.10.2019. rox. (6poj 22/591). Komucwuja je oueHuia
NpUIpEeMy MpeaBarma, CTPYKTYPY U KBAJIHUTET Caapxaja, Kao U AUJAKTHYKO-MEJOTUYKH PUCTYIT
usBohema, npoceunoM oreaom 5,00 (met). (Ipunor 2. O6aBe3Hu YCI0BU-3AIUCHUK Ca OJPIKAHOT
MIPUCTYIHOT Mpe/laBamba).

3.1.2. Hacmaena axmuenocm

Hp Jlazap Kanyheposuh je oq 2010. roa. aHrakoBaH Kao capaJHUK y HacTaBu Ha Karenpu 3a
nejoNiorkjy u reosorujy, [ossonpuBpennor ¢akyntera YHuBep3uteta y beorpany, 3a u3Boleme
BexOu u3 npeamera: Ocnosu Munepanoruje u ['eonoruja (MHCTUTYT 32 3eMIBHILITE M MEIHOPALHje),
OcHoBu reosoruje (MHCTHTYT 3a paTapcTBO U MOBPTapcTBO, MHCTUTYT 3a XOPTUKYNTYPY U MHCTHTYT
3a QUTOMEIUIIMHY) Ha OCHOBHUM aKaJIEMCKUM CTY/IHjaMa.

Hakon u3bopa y 3Bame acucrenra, (2012. rox.), u acucrenta ca mokroparoM (2018. rox.),
HACTaBHO je ca u3BohemeM BexOu u3 HaBejaeHux npenmera. Kanmunar ap Jlasap Kanyheposuh je y
CBOM JIOCaJIallIlbeM pajly CTeKao KBaJIMTETHO HACTABHO M IENArollk0 UCKYCTBO Y CBUM OOIHMIIMMa
pana ca cryneHTuMa. CBOjUM HACTABHO-TIEAArONIKHM aKTHBHOCTUMA CTPYYHO U KBAIUTETHO WU3BOIHU
BexOe, oJpkaBa KOHCYJTAIMje M OpraHu3yje KOJIOKBHjyME, YUME Ca BEIUKUM YCIIEXOM IMOMAXe
CTY/ICHTHMA Y YCBajamy MpeIBUl)EHOT 3Hamha U HCIykhaBamby NPEJAUCIIUTHIX 00aBe3a.

3.1.3. Oyena neoazouwkoz paday cmyOdeHmcKumM aHKemama

IIpema mnomanmma Crynencke ciyx0e [losonpuBpenHor Qakynrera YHUBEp3UTETa Y
Beorpany, HactaBHa aKTHMBHOCT KaHIWIATa je y CTYICHTCKMM aHKeTama, ca CTYIHjCKHX IporpaMa
Menuopanyje 3emsbHITa U bHibHA MPOM3BONHA, OLEHEHA Ca YKYIIHOM NPOCEYHOM oueHoMm 4,71
(TTputor 3. O6aBe3nu ycmou-OlieHa MeAaronKor paia).

2012/2013
OcHoBu reosoruje (Menropanuje 3emspuiTa) - 4,78

2013/2014
OcHoru MuHepaioruje (Mesropaije 3emsbHiTa) - 4,78
I'eonoruja (Menmopanuje 3empuITa) - 4,56
Ocuogu reosnoruje (BohapcTBo u BuHOrpanapcerso) - 4,48



2014/2015
OcHoBu MuHepasoruje (Menuopanuje 3eMbuITa) - 4,62
I'eonoruja (Menuopanuje 3emspuimTa) - 4,55
2015/2016
OcHoBu MuHepaioruje (Menuopanuje 3emipuiTa) - 4,60
I'eonoruja (Menuopanuje 3emsbuiTa) - 4,66
OcHoBu reonoruje (Puromenununa) - 4,96
OcHoBu reosoruje (PaTapctBo u moBpTapcTro) - 5,00
OcHnogu reonoryje (BohapctBo u BuHOTpanapctso) - 4,88
2016/2017
OcHoBu reonoruje (Puromenununa) - 4,70

3.2. Hay4yHo-uCTpaKuBaYKH Paj
3.2.1. Odjasvenu u caonuimenu HayuHO-UCIMPANCUBAUKU PAOOGU

TokoMm nmocamamimer pajia KaHIUAAT jeé OCTBAPUO BEOMa 3allaXeHE Pe3yNTare y CTPYYHOM H
HaygyHOM panxy. CamocTamHO WM y capaiml ca JApYyruM ayTtopuma oOjaBuo ykymHO je 20
oubnrorpadckux jemunuiia, padyHajyhu u mokropcky muceprauujy (IIpunor 1). Pesynatu HayuHO
HUCTpakuBaukor panaa, ap Jlazapa Kanyhepoeuha, ce mory cariemaTd Kpo3 pajaoBe 00jaB/beHE Yy
YacolrcuMa W CaoNIITeHe Ha jJoMahuM u MelhyHapomHuM HaydHUM cKyrnoBuMa. CBH pagoBU Cy
00jaBJbeHN HAaKOH M300pa y 3Bamke aCHCTEHTAa M ABa paja HAKOH M300pa y 3Bamke acHCTeHTa ca
nokToparoMm (peanu 6p. 7, 16).

PamoBu cy mrammanm y dyaconmmcuma Mel)yHapomHOT M HAaIlMOHAIHOT 3Ha4yaja Kao My
300pHUIIIMA PaIOBa, O Yera je 6 pamoBa_o0jaBibeHO y MelhyHapomaauM yaconmcnMma SCI nucre, 1 pan
y uyacomnucy MelyHapoJHOT 3Hauyaja BepU(UKOBAH IOCEOHOM OJUIYKOM MAaTHYHHUX oj0opa, 1
CaoMIIuTeme ca Mel)yHapoIHOT CKyIa MITaMIIaHO Y HEeTUHH, 7 CaONIITekha ca Mel)yHapoJHUX CKYITOBa
IITaMITAaHUX Y M3BOJY, 2 paja INTaHNaHA y UCTAKHYTOM HAI[MOHAIHOM YacoIlUCy M 2 CaolIITeHha ca
CKyIa HallMOHAJHOT 3Hayaja. PajoBu Ha KOjuMa je KaHAMIAT ayTop WM KOAyTop, LIUTHUPaHU cy 37
nyta y mehyHapoanuM yacomucuma mpema noxarmma ISI/ Web of Science, a nmpema nomanuma
Scopus-a 16 myra. I[Ipema Scopus-y ap Jlazap Kamyheposuh je octBapmo XupmioB nnmexc 3.

Hayuno-uctpaxkuBauku pan ap Jlazapa KamyhepoBuha moxe ce monmenutn y HEKOIHMKO
TEMaTCKUX MenvHa. PajoBM KOju ce oIHOCe Ha IMpoy4aBarmke MHHEpala W MHHEPaJHOT cacTaBa
3emupHITa (pamoBu: 2, 8, 9, 10, 11, 14, 16, 19) cy on Benwkor 3Ha4aja 3a Hayky W mpakcy. Jpyra
o0yacT MCTpaXKMBama OJHOCH C€ Ha HMCIUTHBame MOTyhHOCTH Kopuinhema MOHTMOPHOHUTA W3
celMMaHaTa TeplMjapHE CTapOCTH, pPYyIHHKAa MpKOT yriba ,borosmHa* ommruHe bosbeBan. Y
HaBeJICHNUM pPaJ0BHMa, HA MPUPOJHOM MOTMOPHOHHUTY H3BpIICHA je MOAM(UKAIH]ja, HEOPTaHCKUM
jenumemIMa W OPTaHCKUM KOMIUIGKCHMA, pAa3IMYUTHX KOHIeHTpanuja. OBUM HMCIHTHBABUMA
yTBpheHe cy mpoMeHe M YTHIA] KOHIEHTpalfje OpPraHCKHX KOMIUIEKCAa Ha COPIIHUjYy XepOouimia,
yuemrhe (YHKIMOHAIHUX Tpylla MOHTMOPWUOHHWTA, OPraHCKHX KOMIIEKca M XepOulmaa MPHIHKOM
BE3MBama, KA0 M TEPMUYKA CTAOMIIHOCT HEOPTaHCKH M OPTaHCKU MOJM(PHKOBAaHMX MOHTMOPHOHHMTA.
Takobhe, cy u cTaTHCTHYKHM JOKa3aHH €(peKTH MOAN(PHKALM]je MOHTMOPHOHHUTA MPUIMKOM COPIILHje
HEJOHCKUX XepOUIIH/a YMMe je U JIoKa3zaHa MOTyhHOCT mberoBor kopuihema (3, 4, 5, 15).

3navajan Opoj pagosa (12, 13, 18), u3 oBe o0IacTH, OJHOCH C€ HAa TPUMEHY MHHEpaia
TIIMHOBHUTE (Dpakiyje y mpollecy copriuje oapeheHnx HejoHckux xepounuma. [loceOHa maxma je
nocBelieHa UCTIUTUBAaKY MOJM(HKAILIMje MOHTMOPHOHUTA Kao MapameTpa Koju moOoJbliaBa COpIIIH]jY
xepouiaa y semspninty. Takohe, moce6Hy tienuny unne pagosu (1, 6, 7, 17) xoju ce omHOCE U Ha
reoxeMujy ofpeheHnx ejaeMeHara 1 lbUX0BO OPEKJIO Y BoJaMa U OusbKama.

VYkynHa HaydHa KomrieTeHTHocT, ap Jlazapa Kanyheposuha, nckasana Ha ocCHOBY yKyITHOT Opoja
o0jaBJbeHUX OMOMMOrpad)CKUX jeAuHMIA, a TPeMa METOAOJOrHju MHUHHCTApCTBa MPOCBETE, HAyKe W
TEXHOJIOIIKOT pa3Boja pernyoimke Cpouje, nzHocu M=44,5 (Tabena 1).



Tabena 1. Bpcra 1 kBaHTH(pHKAIM]ja HHANBUIYATHIX HAYIHO-UCTPAKUBAUKUX PE3yiTaTa

Jlo u3bopa Iocne
Kareropuja | Hayuasu pesysrar VYkymHO y 3Bambe n30opa y 3Bame| YKYITHO
pajoBa | acHCTeHTaca | acucTeHTaca | OomoBa
JOKTOPAaTOM JOKTOPAaTOM
M21=8 Pan y BpxyHckom 1 1 ) 8
MeljyHapOTHOM YacOIHUCY
M22=5 Pan y ucraknyrom 2 2 ) 10
Meh)yHapoIHOM 4acoImucy
M23=3 | Pangy mehyHnapogHoMm vacomnucy 3 3 - 9
Pan y waconmcy mehynapogaor
M24a=3 |3Ha93ja BeprU(hUKOBAaHOM 1 1 3
NoCeOHOM OJTYKOM MaTHYHUX
onbopa
M33=1 Caonmreme ca MelyyHapogHOT 1 1 i 1
CKyIIa MITaMITaHO y HEeJIMHU
M34=0.5 Caomninreme ca MeljyHapoiHOT 7 7 i 35
CKYTMa IITaMIIaHO Y U3BOJY
M52=15 Pan y nctakHyTOM HallMOHATTHOM 2 1 1 3
YaCOIHNCY
Caomniurema ca ckymna
M 63=0,5 | HalMOHAIHOT 3HaYaja IITaMITaHO 2 2 - 1
y HEITHMHA
M71=6 Oa6pa}beH§1 JIOKTOPCKa 1 1 i 6
JmcepTaiuja
YkynHo 20 18 2 445

4. 13bOPHU YCJIOBHU

4.1. Ctpy4Ho-nipodeCHOHAIHHN JONPHHOC

4.1.1. Pykogoounay unu capaonux y peaiusayuju npojekama

Kanmunar je yuecHUK y peann3aliijy [Ba HAIIMOHAHA TIPOjeKTa:

2011 — capna: IIpojekatr MuHHCTapCTBa MPOCBETE, HAYKE U TEXHOJIOIIKOT pa3Boja PemyOnmke
Cpouje (OU 176010) non nazuBoM "Munepanu Cpbuje: cacmas, cmpykmypa, 2eHe3d, npumeHa u
0ONPUHOC 0OPACAILY HCUBOMHE Cpedune" U

2011 — capna: IIpojekatr MuHHCTapCTBa MPOCBETE, HAYKE U TEXHOJIOIIKOT pa3Boja PemyOnmke
CpOuje (MMM 43007) mon Ha3uBOM ,,Mcmpadicugarbe KIUMAmMcKux npoMeHa U muxo802 Ymuyaja Ha
JrcueomHuy cpeoury — npahere ymuyaja, adanmayuja u yorasxcasarse” (Ilpuior 4).

4.2. JlonpuHOC aKA1eMCKOj U INPOj 3ajeJHULH

4.2.1. IlIpeoceonux unu unan op2and ynpaes.bard, CMpyuHoz opzana, nomohnux
CIPYYHUX OP2AHA UIU KOMUCUJA HA PaKyImemy unu yHueep3umemy y 3empu

Jp Jlazap Kanyheposuh je 2018. roa. uzabpan 3a uwiana Casera [losbonpuBpeaHor
¢dakynrera, Yausepsurera y beorpany (IIpusor 5).

4.2.2. Pykosoljere akmusnocmuma 00 3nauaja 3a pazeoj u yzneo axyaimema,
00HOCHO YHUsep3umema



Wian je Pague rpymne 3a nmpomorujy [lossonpuspentor dhakynrera (IIpuior 6).

4.3. Capaama ca IpyruM BHCOKOUIKOJCKHM, HAY4YHO-UCTPA’KUBAYKHM YCTAHOBAMA y
3eMJbU U HHOCTPAHCTBY

4.3.1. Pyxosoherve unu Yiancmeo y OpeaHuma uiu npo@hecuoHaInm yopyrcerouma
WU OP2AHU3AYUJAMA HAYUOHATHOR UIU MENYHAPOOHO2 HUBOA

Unan je Cprickor apymTBa 3a npoy4aBame 3emibuinta o 2018. roaune (Ipumor 7).
5. 3AK/bYYAK U IIPEJJIOTI' KOMUCHUJE

Ha ocHOoBy mpernega moaHeTe [AOKyMEHTalWje, aHANIM3€ TMEAAaromKOr M Hay4HO-
HCTPaXUBAYKOT paja W ocTamuxX CcTpyyHuX kBanmupuxammja np Jlazapa Kamyheposuha, Komucuja
3aKJpydyje Ia KaHIWZAT WCIyHkaBa CBE YCJIOBE MpPONHCaHe 3aKOHOM O BHCOKOM OOpa3oBamy,
Craryrom YHuBepsutera y beorpamy, Cratytom IlosbompuBpenHor dakyntera YHUBEp3UTETa Y
Eeorpaz[y, u HpaBI/IHHI/IKOM 0 MHHUMAJIHUM YCJIOBUMa 3a CTHLAILEC 3Balbda HACTAaBHUKA Ha
VYuusepsurery y beorpagy. Kanaunnar je kao acHCTEHT, a 3aTUM W KaoO aCHUCTEHT ca IOKTOPATOM,
yCIIEIHO 00aBJha0 HACTaBHE W HayyHEe aKTUBHOCTH M II0Ka3a0 JOOpe IMeAaromke CIoCOOHOCTH,
nonpuHocehn Tako KBaIMTeTy W yHanpehewmy HacTaBHOT Tporeca Ha [losbonpuBpennom dakynrery
Vuusep3urera y beorpamy. HactaBHa axkTMBHOCT KaHIuAaTa YCIEIIHO j€ peajl30BaHa Kpo3
aHra)XOBamkE Y HACTABU KOj€ je MpeMa CTYICHTCKUM aHKeTaMa OLICEHEHO BHCOKUM OlLieHaMa (cpelmba
BpeaHocT 4,71). O6acT Hay4HOT HCTpakKUBarba orjeaa ce kpo3 20 oubnuorpadckux jeaununa, mehy
KojuMa je 6 pamoBa o0jaBibeHO y MehyHapomaum dbacomucuma SCI mmcre, 1 pag y gacommcy
MeljyHapomHOT 3Hadaja BepU(UKOBAH MOCEOHOM OJUTYKOM MaTHYHHX oabopa, 1 caommreme ca
MeljyHapoJHOT CKyIa IITaMIIaHO y LEJWHH, 7 caomTeha ca Me)yHapoaHUX CKYIOBa IITAMIIAHUX Y
W3BOMy, 2 paja INTaHIaHa Y HMCTaKHYTOM HAalMOHAIIHOM Yacomucy W 2 caolllTemha ca CKyIa
HAI[MOHAJTHOT 3Hadaja. YKyImHa HaydHa KOMIIETEHTHOCT, KaHammaTta np Jlazapa Kamyheposwuha,
nzHocu M=44,5. TpeHyTHO je aHra)KOBaH Ha JIBa HAIIMOHAIHA TIPOjEKTa.

Ha ocHoBy m3Hernx ummenuna, Komucuja mpemmaxe M3dopnom sehy IlosmompuspenHor
(dakynrera YHuBepsuteta y beorpany, ma ce xanmumar ap Jlazap Kamyheposuh, acucreHTt ca
nokroparom, uzadepe y 3Bame JOLIEHTA 1 Ha pagHO MECTO HACTaBHHUKA, 32 YKy Hay4HY 00J1acT
dyH1aMeHTATHA U IPUMeH-€Ha MIHEpaJIoruja.

Y Beorpaxy, 24.10.2019. YJJAHOBU KOMUCHJE

Hp 3opuna Tomuh, perosan npodecop
VYuusepsuret y beorpany, Ilossonpuspenuu dpakynter
(YHO ®ynnameHTanHa u npuMemheHa MUHEPAJIoTrHja)

Hp Cyzana Epuh, pegosan npodecop
VYuusepsuret y beorpany, Pynapcko-reononiku ¢akynrer
(YHO ®ynnamenTanHa 1 npuMeHkeHa MUHEPAJIOTrHja)

Hp penpar Bynuh, gomeHt
Yuusep3uter y beorpany, Pyaapcko-reosomiku dakynreT
(YHO ®ynnamenTanHa u npuMeHheHa MUHEPAJIOTHja)
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nPUJIOT 1
CIIUCAK OBJAB/bEHUX U CAOIIIITEHUX PA/TOBA JIP JIABAPA KAJITYBEPOBURA
PATOBU OBJABJbEHU HAKOH U3BOPA Y 3BAIBE ACUCTEHTA

PajgoBu 00jaB/LeHH V HAYYHUM YaconucuMa mehjyaapoauor 3uavaja (M20)

Pan y BpxyHckoMm Mehjynapoanom yaconucy (M21 - 8)

Kosti¢, A. Z., Kaluderovi¢, M. L., Doj¢inovié, B. P, Bara¢, M. B., Babi¢, V. B., Magukanovi¢-Jocié,
M. P. (2017). Preliminary investigation of mineral content of pollen collected from different Serbian
maize hybrids — is there any potential nutritional value? Journal of the Science of Food and
Agriculture, 97 (9), 2803-2809. https://doi.org/10.1002/jsfa.8108 (ISSN: 0022-5142, 2017, IF =
2.379).

PanoBu v ucrakuyrom mehiyaapoanom yaconucy (M22 - 5)

Vukasinovié, 1., Todorovi¢, D., Zivoti¢, Lj., Kaluderovi¢, L., Pordevi¢, A. (2018). An analysis of
naturally occurring radionuclides and 137Cs in the soils of urban areas using gamma-ray
spectrometry. International Journal of Environmental Science and Technology, 15 (5), 1049-1060.
https://doi.org/10.1007/s13762-017-1467-z (Print ISSN 1735-1472 Online ISSN 1735-2630, 2018. IF
=2.031)

Tomi¢, P. Z., Kaluderovié, L., Nikoli¢, N., Markovi¢, S., Makreski, P. (2016). Thermal investigation
of acetochlor adsorption on inorganic- and organic-modified montmorillonite. Journal of Thermal
Analysis and Calorimetry, 123 (3), 2313-2319. https://doi.org/10.1007/s10973-015-5102-2 (Print
ISSN 1388-6150, Online ISSN 1588-2926, 2016. IF = 1,953)

Panosu y mehynapoanom gyaconucy (M23 - 3)

Kaluderovi¢, M. L., Tomié, P. Z., Asanin, P. D., Purovi¢-Pejcev, D. R., Kresovi¢, J. B. (2018).
Examination of the influence of phenyltrimethylammonium chloride (PTMA) concentration on
acetochlor adsorption by modified montmorillonite. Journal of Environmental Science and Health,
Part B, 53 (8), 503-509. https://doi.org/10.1080/03601234.2018.1462930 (ISSN: 0360-1234, 2018. IF
= 1.463)

Kaluderovi¢, L. M., Tomi¢, P. Z., Burovi¢-Pej¢ev, D. R., Vuli¢, J. P., ASanin, P. D. (2017).
Influence of the organic complex concentration on adsorption of herbicide in organic modified
montmorillonite. Journal of Environmental Science and Health, Part B, 52 (5), 291-297.
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Preliminary investigation of mineral content of
pollen collected from different Serbian maize
hybrids - is there any potential nutritional
value?

Aleksandar Z Kosti¢,** Lazar M Kaluderovié,® Biljana P Dojéinovié, Miroljub
B Baraé,” Vojka B Babi¢® and Marina P Matukanovié-Jocié®

Abstract

BACKGROUND: Bee pollen has already proved to be a good supplement rich iniron and zinc, Studies on the application of flower
pollen in the food indumy and medicine have begun. Bearing in mind the prevalence of maize as a crop culture, its pollen will
be easily available, The ition of pollen of seven Serbian maize hybrids was analyzed in order to establish its
nutritional value and the beneMs ofits i pl tation in the h diet using the inductively coupled plasma method.

RESULTS: The presence of twenty four different macro- (nine) and micronutrients (fifteen) was detected. The most common
minerals were phosphorus and potassium, while arsenic, cobalt, lead, nickel and molybdenum were found in some samples.

CONCLUSION: Comparing the results obtained with rec fed or tolerable dietary intake references for adults, it was found
thatmaize pollen can be used as a very good source of zing, iron, chromium and manganese for humans. With regard to selenium
content, polien samples proved to be moderately good source of this important micronutrient. C of some ek (Fe,
In, Mn, Cr, Se, Al and V) showed significant differences depeanding on hybrid type, In some samples increased concentrations of

aluminum and vanadium were recorded, which may pose a potential problem due to thelr toxicity,

#2018 Society of Chemical Industry

Keywords: matze; pollen; minesals; nutritlonal value

INTRODUCTION

Zea mays L, commonty known as maize o corn, is usually out
crossed, with a low rate of self-pollination.” The viabifity period
of individual pollon graing is short, ard on 3 whole-feld basis
cross-pollination could occur over a 7-day period.? Despite being 2
wind-pollinated plant,” 1 is not race for bees, and some other insect
pollinators, to visit mawe and use it as a source of pollen, especially
duting the low blooming penod of zoophiicus plants.* 7 Inaccor-
dance with this, Kosti et all® reported the presence of maize pollen
in several samples of hee collacted pollen from Serbia, Inaddition,
Feil and Schmidt® found That maize tassel was visited by honey-
baes; howaver, sincathey have not baen observed on lemale inflo-
rescences, polination by honeybees is excluded.

The chemical composition of polten and #1s use for nutritional
medicinal and cther purposes have been analyzed previcushy,
espacially in the last dacade, but to a limited extent. The first,
preliminary, report of the general chemical composition of maize
polien was given by Anderson and Kulp.'® By examining pollen
{ten minerals) from five different maize genotypes, Pfahler and
Linskens'' foured signifcant differenices in content of Al, Ca, Fe
ard X Recently some studies were conduzted on the applica-
tion of floral'? or bee-collected pollen'= " jn the nutrition of
farm animaks ralsad for meat production. Kiystian etal'® used
bee-coblected pollen as a food supplement in the biscuit-making

J5ci Food Ageic 2017 97: 2803~ 2800

WA DY

process. Also, Atwe etal'? suggested that it was possibie to use
pollen grains as a modular system for painless oral vaccination.

It & known that maize pollen is of poor quality as a source of
amino acids and proteins for humans,™ bt there s no informa:
tion on the nutritional value deriving from the contained min
erals. This type of research is especally important if it is known
that bee-coliected pollen is the best sowce of minerals compared
to ather bee products, with particutar emphasis on high rea
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An analysis of naturally occurring radionuclides and *"Cs
in the soils of urban areas using gamma-ray spectrometry
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Abstract This study of eavironmental radioactivity was
camied out 1 the soils of an urban arca. Natrally occur-
fing gamma-emitting radionuclides and man-made ''Cs
were found 1 the soil profiles collected from four parks in
the central Belgrade city area and the soil layer was
examined every 10cm and to a depth of 50 cm.
Radioisotope  activity concentrations (Bg kg ) in the
samples of urban soil using the gamma-ray spectrometry
method were in the range of 14-46 for U, 3350 for
MRa, 29-63 for *'Ph, 1.2-3.4 for TPU, 28-50 for PTh,
424576 for *"K and 0.7-35.8 for " Cs. Some of the hasic
physicochemical soil properties (pH. organic matter ¢on-
tenl, caleum-carbonale content, particle size distribution)
were determined to investigate the impact on the vertical
distnibution of radionuclides. The resulis of this investi-
gation showed that variations of aclivity concentration
ratios of radionuelides that belong Lo the same (U™ Ra)
or different radioaciive series {7 Th**Ra; 23U/,
including *""Phv' *Cs ratios could well be explained by the
properties of the soil. Alkaline pH reaciion, the accomu-
lation of organic matter in the uppermost and of carbonates
in the deepest layers of wban soil had an effect on
MR, and TPV Cs activity concentration ratio

212 2 &

valoes. while Th*Ra and partially U0 vatios
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were associated with the particle sizes vertical distribution.
A sndy of radionuclides m the samples of leaves of 1wo
deciduous tree species common for these parks was also
conducied and *"Ph and “’K were found concentrated in
leaves rather than other investigated radionuctides.

Keywords Radicactivity - Activity ratio - Vertical
distribution

Introduction

The soils of wrban areas develop from the impact of chi-
mate, living orgamsms and Jandscape on parent material
over time, whereas the anthropogenic impact often prevails
in further soil genesis and becomes dominant, Urban soil is
regularly contaminated by one or more trace elements in
comparison 10 their natural surroundings, which may rep-
resent the main concern due to its impact on human health
and the environment (Baaxioli et al. 2006). The soit from an
urban area can be understead as a type of non-paved land
within the ety himies thar acts as a source and as a sink of
those pollutants {Charlesworth et al. 2001). About 85% of
the annual human exposeres to ionizing radiation originate
from natural sources and the remaining 15% from man-
made sources. including the wse of fuels or materials
containimg naturally occuring radionuchides (UNSCEAR
2010). Natural terrestrial radioactivity wrises mainly from
the nuclides of the three natural radivactive seres %L,
50 and *Th and from the primordia) potassium isstope
0K Phe activity Jevels of these radionuclides in soil,
which are primarily related to the geological origin of the
site, are used for the gamma dose rates assessment of the
tervestrial origin (UNSCEAR 2010), Human activily in
residential areas in the form of industrial discharges.
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Abstract  Results presented in this paper are pioncering
attempt toward better understanding of the thermal stability
of acetochior sorption in worganic and organic montmoril-
lomites. Changes in surface properties of acctochlor adsor-
bed on montmerillontes and montmosilioniles modified
with hexadecyltrimethylammonium  beomide have been
investigasted by thermogravimetry, derivative  thermo-
grovimetry and infrared spectroscopy. The mass loss, as a
resull of the heating treatment, indicates release of free
water, transformation of hydrophilic to bydrophobic surface,
the release of acetochlor sacbed on the montmeillonite, the
release of acetochlor sorbed on the montmoritlonite and
dehydroxylation of the structural OH units.

Keywords Organic and inorganic montmoriilonite
Hegbicide - Adsoeption + Acetochlor « Thermal analysis

Introduction

Acetochior is a member of the class of herbicides known as
chloroaceranilides. It is a selective herbicide that prevents
weed species protein synthesis in soil. Immobilization and
detoxification of hazardous substances in soil and water

B0 Petne Makreski
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represent a pew study areg, confirming importance of this
topic [1-3]. Herbicide harmful impact must be controlled
1o avord serions environmental and health problems [£-6].
Due to more extensive use of pesticides and hetbicides, an
increasing  number of papers suggest their successful
sorption of on montmorillonite [7-9].

Montmorillonite is phyllosilicate mineral whose structure
consists of one octahedral sheet that lies between two tetra-
bedral sheets. As a result of the substitutions in etrahedral or
octahedral sheet, montmorillonite layers ore negatively
charged and their surfaces show hydrophilic character | 10].
Therefore, they serve s goad sorbents of twns and polar
compounds, but cannot be vsed for sorption of the nonionic
or hydrophobic organic compounds (hesbicides) 17, 11]
Intercalation of organic complexes between montmoritloniie
layers changes surface propesties from  hydrophilic ©
hydrophebic {10, 11]. Better understanding of thermal
behavior and relevant physical and chemical characienstic
of natursl and modified minerals as well as pesticides and
herbicides is of fundamental importance [12-14).

Celis et al. [15] studied the behavior of Na- and Ca-
monptmorillonite with  hexadecyluimethyl-ammonium to
improve the affinity toward three herbicides used in olives
treatment and reported theomal decomposition in three
conseculive steps. Nasser e1 al. [16] demonstrated that
endothermic peak on DTG curve of Na-montmorillonite
and atachlor-treated Na-montmorillomite changed i1s posi-
tion from 90 to 220 °C, duc to a content of free alachior.
To the best of our knowledge, there have been no data
which reveal {and compare) thermal behavior of inorganic-
and organic-modified montmorillonite treated with ace-
tochlor. Our present study indicates that TG and DTG
represent powerful wol to undesstand und elucidate the
thermal stability of montmorillonite surface during the
process of herbicide sorption.

£ Springer
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The results presented in this paper show an impact of the ¢ ation of the gamic cation on Receiven 8 Nowembes 2017
the adsorption of acetochlor on the surface of the organic-medified montmorillonite. Natural Accepied 14 March 2018
montmorillonite from Bogovina (Boljevac municipality, Sarbia) was used for organic modification in ths . o oo
experiment. Cation exchange capacity of this montmarillonite {86 mmol 100 g of clay) was determined Montmodlionite;

using the methylene blue methad. In pretreatment, mantmorillonite was modified with NaCL For the ,,h,,mm,,m;mmmm
purpose of organic modification, three different concentrations of phenyltdimethylammonium chlofide  chiodde; batch squiibrum
(PTMA) have been selected, based an calculated CEC value: 43 mmol 100.g ' of clay (05 CEC). 86 mmal method; adsorpticn; infrared
100 g ' of clay {1 CEC) and 129 mmol 100 g ' of clay (1.5 CEC). The changes in the properties of the  spectroscopy; ey
Inorganic and organic modified montmoritionite were examined using X-ray diffraction (XRD), Fourler  diffracticn

wansform infrared spectroscopy (FITR) and batch equiliorium method. Freundlich coefficients show higher

uptake of the hericide by montmorillonite moedified with PTMA, compared to Inorganic-modified

montmorillonite, The results also indicate the influence of the organic cation concentration on the

adsarption of the selected herbicide,

Introduction

Chioroacetanilide herbicides are used in large quantities for
the control of annval grasses and broadleal weeds in corn,
soybeans and many other crops. One of the mest commonly
used herbicides (rom this class is acetochlor [2-chloro-N-
{ethoxymethyl}-N-{2-ethyl-6-methylphenyljacetamide]. ") 1t is
# selective herbicide that prevents protein synthesis in weed
species. Since the immuobilization and detoxification of hazard-
ous substances in soil and water represent a growing study
area, the extensive usage and mobility make acetochlor fre-
quently detected in the ground and surface waters %!

Montmorillonite is a mineral widely used in various industries
due 1o its specific physscal and chemical properties. Variations in
the chemical composition of montmorionite affect the layer
charge and cation exchange capacity {CEC). These properties, as
well as karge surface avea, high pore volume, high swelling ability
and wide distribution, make this mineral suitable for a wide range
of applications. Some physicochemical properties of montmoril-
fonite can be changed or adjusted, depending on its usage.

The surface of natural montmorillonite is hydrophilic, which
makes this mineral a weak adsorbent for organic pollutants,
such as pesticides, The modification of natural montmorillonite
with organic cations changes the nature of the surface from
hydrophilic to organophilic. These organomontmorillonites can
be used as adsorbents for the removal of organic pollutants from
soil and water! ™™ The interaction mechanisms between the

pesticides and montmonllonite modified with organic cations
are very significant topics for investigation ™!

The aim of this paper is to investigate the adsorption of
acetochlor on natural and organic-modified montmorillonite
from the Bogovina mine (Serbia) and to determine the optimal
sorption capacity, which affects the wsage of montmorillonite
in environmental protection engineering. In this study, phenyl-
trimethylammonium chloride (PTMA} was wed a5 the organic
modifier, with the loadings of 0.5, 1.0 and 1.5 CEC, because the
previous studies of herbicide sorption examined montmorilion-
ite saturated with organic cations either in concentration
2.5 umes higher than CEC of the mineral, or up to 1 CEC.1%!
The adsorbed amounts of alachlor and metolachior on mont-
morillonite modified by PTMA at a loading of 0.75 CEC were
higher than at a loading of up 1o the | CEC, as reported, bul
the L-type isotherms were obtained. [n our study, the specific
type of organic-modified montmorilionites with PTMA™
catton, which do not exist in the field conditions, were investi-
gated and the S-type of adsorption isotherms were obtained.”™

Materials and methods
Standards and reagents

Raw natural bentonite clay was collected from the Bogovina
coal mine (Serbia). Montmorillonite was separated using the
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demonstrated higher uptake of the herbicide, compared to the i

i rithonite, C

paring the
values Freundlich coefficients in batch equilibrium method, it an be seen that the adsorp(lon of
acetochlor decreased in the serles: 0.5 CEC HM = 1 CEC HM = 1.5 CEC HM = NaAt

Introduction

The increased use of pesticides represents major eny

lal problem in the wodd. Pesticades are revognized as an
source of p sal pollution to soil and water due

to their mobility and degmdatmn in soils" ! Ability of natu-
ral montmeorillonite to adsorb different components, as well as
its wide distribution, makes this mineral a low-cost sorbent of
inorganic  pollutants. Variations in chemical composition
which effect layer charge, cation exchange capacity (CEC),
surface area (BET), and pore volume (V) represent some of
characteristics that give this mineral a wide range of applica-
tions in various industrics,

Surface of natural montmorillonite is hydrophilic in nature.
which makes this mineral a bad sorbent for organic pollutants
such as pesticides or industrial dyves. However, modification of
these minerals with organic complcxrs could change the sur-
face natwre from hydrophilic 1o hydrophobic (organophilic).
Montmorillonite modtﬁed in such manner muld be used as

sorbents in process of i I from soil
and: veaber: 3 Examination of . the' intecoction: saechanisms
b pesticides and illonite modified with organic

cation, and with other clay minerals, is of great interest, which
confirms the importance of the topie.”*”’

Acetochlor is a member of the chloroacetanilides. It is a
selective herbicide that prevents weed species protein synthesss

in soil. Immobilization and detoxification of hazardoas sub-
stances in soil and water represent a new study area.!”

[’revxou> study of herbicide sorption was related 10 montmo-
i, sal 1ed “’Ilh 5 1, In conc 1
25 tines higher than CEC of the mineral!™ The alm of this
work is to study the adsorption of natural montmorillonite
from Bogovina, modified with different concentrations of
the HDTMA-bromide. Loadings of this organic complex were
lower than 2 CEC (0.5, 10, and 1.5 CEC). Determinalion of the
best sorption capacity could be used in the environmental
protection.

Materials and methods
Standards and reagents

Natural montmorillonite, which was used in this experiment,
has been collected from locality Bogovina (Serbia). Particies of
clay fraction (= 2 pm) were separated by grinding, sieving,
and decantation method. HDTMA-bromide was obtained
from Alfa-Aesar Chemical Company (Karlsruhe, Germany),
with a purity of 98%. Analytic standard of Ac with 99.1%
purity (Dr Ehrenstorfer} was used in the experiment, and
1 g/l stock mluuon of Ac in scetone was kept al ~18°C

Dichl was lied from ).T. Baker (Phllllpshurg.
NJ, USA), whereas caldum choride (CaCly) was supplied

CONTYACT Lazar M. Kaludesarnit Q Lazarkstagrilbg s rs elnsmm of 508 wd Meloration, Faculty of Agscuture, Belgrade Unwessity, Bermaning 6, 11050 Belgradk,

Rpubic of Sedia

Color vergons of ane of moee of the figures in the arsick: can be found onlise 2 www zzncfoeline. com tesb .

© 2017 Tapfor & Frandis Group, \iC
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Physicochemical Properties of Waters in Southern Banat (Serbia);
Potential Leaching of Some Trace Elements from Ground

and Human Health Risk
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Abstract The wim of this study was to evalvate the
content of trace clements and physicochemical propertics
of water samples in the termtones of southern Banai and
Zemun (Serbia). The contents of twenty-two macro- and
microelements were determined using 1CP analysis. Prior
o this, the typical parameters were evaluated using stan-
dard analytical methods. The contents of elements in all
studied samples were within the maximum allowed con-
centeations established by national regulations on the water
quality for human use of examined clements, except for
Nu, Fe. B, Mn. As and Co. The most of elevated meral
concentrations were recorded in the sumples from Zren-
Jjanin arca, with special emphasis on incrensed concentra-
nons of arsenic. Besides, the higher concentrations of iron
and manganes¢ were found in sumples S03 and S04,
respectively. The increased concentrations of wron, arsemc
and manganese in the sumples from soustherm Banat arca
could be explained by the g o and reducnhve disolu-
tion of some iron minerals in the subsurface which could
contain As of Mn as trace elements. Increased concentra-
tion of boron could be the consequence of its leaching from

(=] Jelena B. Popovié-Djordjevic
jelenady@¥agnirbg.ocrs

Faculty of Agrculture, Departiont of Chemistry and
Biochemistzy, University of Belgrade, Nemanjina 6,
11085 Belgrade Zewun. Serbia

Faculty of Agniculture, Departioent of Pedology and
Gealogy, Univensity of Belgrde, Nemajiza 6,
11084 Belgrade Zesmun, Serbia

Sunako 10O, Proizvodn Centar Kovadics, Novi vimognsdi
bb, 26210 Kovadica, Serbia

Institute of Chensistry, Techmology and Meeallusgy,
Univessity of Belgrade, Njegofeva 12, 11000 Belgrade.
Serbia

wound cansed by the adequate pH value, The obtained
results indicate that geology of terrain might be the main
cause of elevated concenirations of iron. boron, snsenic and
manganese in the study rvegion. Potential human weekly
and long-term health risk was determined and expressed
through exposure risk assessment. It has heen found that
only arsenic in sample SO7 represents a great weekly risk.
On the long-term hasis, consumption of witers with ele-
vated concentrations of boron/SUS-08/ wnd manganese/SO4,
SO7 and SO8/ can be considered as high health risk. Our study
indicates that both risk assessments need 1o be done. in ceder
to better understand the real risk of increased concentrtions
of hamful elements on human health,

Keywords  Water quality - Trace elements - Health risk -
Leaching - Geological origin

Introduction

The quality of waler is of vital importance to mankind
since water s directly related to human survival {Bartam
and Balance 1996). The human body is made ap mostly of
water (Montain et al. 2006). The development of the sci-
ence of water 10 recent decades is influenced by the nsing
awareness of the limited amount of unpolluted water which
is ol the disposal of mankmd. Indusivial development,
urbanization and population growth have a negative impact
on waier quality. A sepes of inorgamc, organic and bio-
logical pollutanls, such as highly toxic heavy metals
{Moore and Ramacorthy 1984: Berg e1 al. 2001, Jarip
2003; Demirnk e al, 2006} or nen-toxic, hiodegraduble
matesials (e.g. food waste and faeces in communal waste
water) (Bain ¢t al, 2004} threaten the water quality, Water
pollution can be caused by the increased concentration of

£ Springer
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ANALIZA SADRZAJA MAKRO- I MIKROELEMENATA U VODI ZA PICE iZ
VODOVODNE MREZE GRADA POZAREVCA

Milos B. Rajkovié ', Mirjana D. Stojanovié -, Sladana R. Milojkovi¢',
Alcksandar P. Dordevié' i Lazar M. Kaluderovi¢'

'Univerzitet u Beogradu, Peljoprivredni fakultet.
= Nemanjina 6, 11080 Beograd-Zemun, Srbija
“Institut za tehnologiju nuklcarnih 1 drugih mineralnih sirovina (ITNMS),
Frange d ' Eperea 86, Beograd, Srbya
*Poljoprivredna skola sa domom uéenika , Sonja Marinkovié”,
[lije BirGanina 70. Pozarevac. Srbija

Sazetak: Predmet ispitivanja bila je voda za pice iz vodovodne mreze Grada
Pozarevea, sa aspekta fizicko-hemijske 1 mikrobioloske ispravnosti 1 prisustva
makro- | mikroelemenata. Ispitivanja su ukazala na povecanu koncentraciju Ca u
vodi za picc kao posledica polozaja PoZarcvca na scdimentu reéne terase
akumulativnog karaktera tl. koja je pretezno sagradena od fvarcita. Kao posledica
povecane koncentracije Ca, voda i1z vodovodne mreZe je alkalnog karaktera
(,.kalcijumova™, . biokarbonatna voda™) 1 vcoma tvrda, Osim Ca, K 1 Al prevazilaze
maksimalno dozvoljene koncentracije. dok se Pb 1 Cd nalaze na samoj granici.
Proraiunati podaci pokazuju nak od unodenja elemenata kop se u vodi iz
vodovodne mreze Grada Pozarcvea nalaze u vrednosti visop od dozvoljenc
pravilnikom. ni za jedan metal ne postoji kratkorotm zdravstveni rizik po adravlje
hudi. Analiza podataka o dugoroénom zdravsivenom riziku ukazuje da jedina
rcalna opasnost postoji od prisustva Cd w vodi za pice. Rizik od pojave kancera
prisutan j¢ hod 202 stanovnika od [0 stanovnika Keji konste ovu vodu za pice

Kljuéne redi: voda za pice, kamenac, kalcyum, teki metali, PoZarevac

Uvod

Voda iz javnih vodovoda koristi se u razlicite svrhe: za pice. pripremu hranc.
odrZzavange li¢ne higijene i za druge potrebe u domacinstvima, zatim za Komunalne
1 industrijske potrebe i dr. Potrodnja vode za pice 1 pripremu hranc je mala u
odnosu na ostale potrebe, ali to je voda za koju se mora obezbediti najbolji kvalitel.
rzuzimajuéi neke industrije koje zahtevayu isti takav kvalitet 1l &ak 1 bolji od njega

"Autor za hontakt e-mail: rmid@agntbg ac.rs
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Characterization of clays from Slatina (Ub, Serbia) for potential
uses in the ceramic industry

Maja Milosevié¢™, Mihovil Logar’. Lazar Kaluderovic”, and Ivana Jeli¢®
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Abstract

This study focuses on the mineralogical and thermal properties of clay from “Slatina™ depasit, Ub. Serbin. Sampled clays were
analysed by NRD. IR spectroscopy, ICP-OES, DTA, specific surface aren (§5A), cativnic exchange capacily (CEC), gravimeric
and gruin <ize incasurements, Resolis show that the studied samples have . medivm content of smectite-illine minerals with
smaller anount of kaolinite together with quartz, feldspars and gocthite. They consist generally of fine particles with mediam to
high plastivity. Based on their mimeral commposition and physical properties (grain size, plasticity, CEC) the clays are suitable as
raw matertal for the ceramiss industry.

2017 The Authors. Pablished by Elsevier Lid.

Pece-ressew under respoasabality of the afi ittee of the Europesn Geoscences Unton (EGL ) General Assembly
217 - Divison Energy, Resources sd the Eavironment (ERE).

Kevmonly: Chay; ceranm p A utilszation; o slanmns

L. Introduction

Clays play an important part i large number of indusiries starting from paper, paints, Cosmetics, preumatics,
building materials 10 storage of hazardous waste [1-5]. “The 1erm "clay” refers o a naturally cceurring material
composed pomarily of fine-grained minerals, which s generally plastic at appropriate water contents and will
harden with dried or fired” [6]. Clays have a complex minerslogy and chemistry and they are essengially composed

* Comespondmg antlwr, Tel: <351-11-333.6707,
Eeawi addvese: wapamilosvicielbz acrs

IRTH-R102 0 2007 The Authors. Published by Elsevier Ltd.

Paur-review smder responsability of the sowentiic commities of the European Geosoicaces Unioa (EGU) Genral Assembly 2017 - Division
Enengy. R and the Favi {ERE)

13056 j.exypao 2017 08, 277

15



6. simpozijum
Hemija i zastita Zivotne sredine
sa medunarodnim uéeséem

6" Symposium
Chemistry and Environmental Protection
...... nternational participation

KNJIGA IZVODA
BOOK OF ABSTRACTS

Virdac, Srbija
21-24.maj 2013

16



6. simpozijum Hemija i 2astita Zivotne sredine

Basic chemical and physical characteristics
of soils in four Belgrade parks

Aleksandar Dordevi¢', Zorica Tomié', Liubomir Zivotic™*,
Lazar Kaluderovi¢!, Natasa Nikoli¢’, Ivana Vukasinovié!

‘University of Belgrade; Faculty of Agriculture, Nemanjina b, 11000 Belgrade, Serbia,
(Jubomirzivotie@yahoo,com )

This paper presents basic physical and chemical characteristics of soils from four
Belgrade parks. Soil samples were collected in May of 2011 from four city parks:
Studentski Park (SP), Botanicka Basta (BB), Zemunski Park (ZP) and Karadjordjev
Park {KP). At each site, composite samples were taken bellow the tree crowns and
from the open space not sheltered by tree branches. Samples taken below trees were
taken at each 10 cm, up to 50 cm depth, except at the KP site where the sampling
was up to 30 cm depth. At the open space, samples were taken from first 10 cm., Soils
at all sites were characterized as Anthrosols. Anthrosols are group of soils that have
been formed or heavily modified by long-term human activity [1).

Soil physical and chemical characteristics were analyzed using standard meth-
ods: Soil reaction in water (1:2.5) and in 1 M KCl1 {1:2.5) suspension was deter-
mined potentiometrically [2]; organic matter content was determined by Tjurin
method [2]; calcium-carbonate content was determined by volumetric method
using Scheibler caicimeter [3], and particle-size distribution was analyzed by the
sieve and pipette method [4].

Soil in Studentski Park has medium texture. It varies from loam, silt loam to
silty clay loam [5]. Organic matter content in the first 10 cm s 4.38% and it gradu-
ally decreases with depth, having the lowest content between 40-50 cm, 3.23%
respectively. Soil reaction in water solution ranges from 7.44 to 7.93, while in |
M KCl, it ranges from 6.94 to 7.39, gradually increasing with depth. Lime content
ranges from 11.9% to 26% and it also increases with depth.

Soil in Botanicka basta also has silt loam and silty clay loam texture with more
than 50% of silt {5]. Organic matter content in the first 10 ¢m is around 5% and
it decreases gradually from 2 1% at second depth to 1.4% at the deepest soil layer.
Soil reaction in water solution ranges from 7,43 to 8.05, while in 1 M KCl it rang-
es from 7.12 to 7.60, increasing gradually with depth. Lime content ranges from
9.8% to 22.2% and it also increases gradually with depth.

Soil in Zemunsks Park has silt loam to loam texture [5). Organic matter content in
the first 10 cmis around 5% and it decreases to 1.52% at the 40-50 ¢m depth, Soil reac-
tion in water solution and in 1 M KCl vares from 7.72 to 8.05 and from 7.07 to 7.50, re-
spectively. Lime content ranges from 12.4% to 20.8% and it also increases with depth.

Soil in Karadjordjev Park has lower lime content, from 3.8% to 8.8%, and it
has silty clay loam texture. Organic matter content varies from 2.6 20 2,77% in all
samples. Soil reaction in water solution ranges from 7.73 to 7.94, while in 1 M KCI
it ranges from 7.15 10 7.3.

80)
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Soil in Space and Time
BASIC PROPERTIES OF THE SOIL FORMED ON A PYROCLASTIC ROCK

NIKOLIC Natasa, DORDEVIC Aleksandar, TOMIC Zorica,
KALUDEROVIC Lazar and ZIVOTIC Ljubomir

University of Belgrade. Faculty of Agriculture. Serbia
ABSTRACT

This study aimed to analyze properties of the soil formed on amorphous matenal. Pyroclastc
rocks were recognized and mapped on the Geological Map of SFR Yugoslavia in the scale 1:100
000 Investigated soil profile is located northeast from Vujan mountain (43° 587 21.8"" N, 20°
297 5847 E, 667 m a.s.1 ) on a hilly forest terramn with mild slope.

Soil profile depth was 61 cm and it was differentiated into O - horizon {0-3 ¢m), A — horizon (3-
17 cm), AC ~ intermediate honzon (17-23 ¢m) and C - honizon (23-61cm) horizon. Parent
material was recognized as a weathered twff.

Active and exchangeable acidity were measured by pH meter. Presence of amorphous material
was tested using method of Fieldes of Perrott (pH in NaF). Organic matter content was
determined by Tjurin method, and particle size analysis by sedimentation and pipette method
Bulk density was determined using cylinders and specific gravity by picnometer while phosphate
retention was determined by New Zealand method.

Mineral composition was determined by XRD analysis on Philips PW 1051 diffractometer, under
following conditions: U = 36 kV; | = 18 mA; velocity 1/ min; Re = 4/2. XRD analysis was
performed on air-dry. ethylene-glycol saturated and heated (550°C) samples of surface horizon
(A horizon) and of parent material (C horizon).

Reaction in water suspension (1:2.5) was extremely acid (3.8 to 4.1). Test with 1M NaF gave
values from 8.2 to 88 A NaF pH of 84 or more indicates a significant component of short-
range-order minerals in the exchange complex. Organic matter content was 5.1% in A horizon
and 1.4% in AC horizon. Phosphate retention decreased with depth, from 1% to 38%

Specific gravity of soil particles ranged from 2.26 gem™, in surface horizon, to 2.38 gem™ in
parent material, while the bulk density of surface horizon was 0.88 gem™. Particle size analysis
showed indicated uniform texture along the soil profile. Silt size fraction prevatled in soil, and it
slightly increased with depth, from 80.1% to 84 4%, The studied soil had silt loam texture.
Mineral analysis of the surface honzon revealed presence of quartz, biotite, vermiculite,
feldspars, ete. Diffractograms of the parent matenal indicated presence of quartz, lepidomelane,
vermiculite, biotite, etc. Diffractograms of samples from surface horizon and parent material
showed background from 2 to 6 A, which is indicative of amorphous material

The analyses have revealed some andic properties of this soil.

Keywords: amorphous parent rock, pH in NaF, mineral composition
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Mineral Composition of Clay Fraction in
Belgrade City Parks Soils

Zorica Tomic', Aleksandar Pordevié', | Lazar Kaloderovid',
Ljubomir Zivoti¢', Natata Nikoli¢’

‘University of Belgrade, Facalty of Agriculture, Nemanjina 8, 11000 Belgrade, Serbia,
(hubomirzivotic@yahoo.com)

The paper presents results of mineral composition of clay fraction from soil
samples collected in Botanical garden and City Park in Zemun. Parent material
for both locations was determined using geological map, scale 1:100.000, sheet
K 34113 Belgrade [1]. Location in Botanical garden lies on Pontian sands and
marly clays, while City Park in Zemun takes part of lower and middle Pleistocene
loess sediments, and the sampling site is around 100 m away from Zemun loess
plateau. Soils at both locations are classified as a part of Anthrosol reference soil
group, known a soils where anthropogenic factor plays a major role in soil forma-
tion or further evolution [2].

In May of 2011, soil samples were taken from the 40-50 cm depth, after obvious
identification of C horizon {(weathered rock). Field identification of parent mate-
rial did not correspond to the one found on the Geological map at the site in Bo-
tanical Garden. Instead of Pontian sands and marly clays, loess was identified. Bo-
tanical garden and City Park in Zemun represent small green surfaces within the
territory of Belgrade Ciry centre. Soil samples were air dried and sieved through
sieves of 2 mm diameter, Wet sieving was performed using 0.05 mm sieves in
order to separate silt and clay from sand. Particles of cluy smaller than 2 pm were
separated by decantation method. Typically. 50 g of soil sample was dispersed in |
L. of distilled water and left to settle for 24 h. A fraction that corresponds to the 1/3
of height from the upper boundary was separated, centrifuged for 5 min at 5000
rpm and left to dry in air. This procedure was repeated several times.

Mineral compusition of clay fraction was determined using X-ray diffraction
(XRD) method. XRD is one of most smportant methods for the assessment of sofl
mineral properties. The diagrams were recorded wsing CuKa = 1.58184A radia-
fion, setting the current of 1 = 18 mA and voltage of U = 7kV (Ni filter). X-ray
pov.dc. diagrams were récorded in the 26 range from 2°-60° with recording speed
0f 1°/min and Re=4/2. Oriented samples of air dry, ethylene-glycol saturated (EG)
and heated {550°C) clay were recorded for both locations.

Mineral analysis of clay fraction reveals that both, City Park in Zemun-and
Botanical garden, samples have similar compaosition. [n City Park in Zemun, illite
is dominant mineral, but small presence of kaolinite, smectite and chlorite was
also detected. In Botanical garden, smectite and kaclinite are dominant minerals,
while there is also a high content of illite, Chlorite 1s present, but in lower content
than other minerals.

P Y
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Influence of the organic complex concentration on adsorption of herbicide
in organic modified montmorillonite

Lazar Kaludjesovic (1), Zorica Tonae (1), Rada Djusovic (2), and Maza Milosevic {3}

1) Institute of Sail and Mehoration, Faculty of Agriculture. Belgrade University. 11080 Helgrade, Serbia
nzarkafudjerovic pmail.com), (2) Laborutory of Chemistry, Institate of Pesticides amd Enviconmental Protection, Banatska
3ib. PO. Box 163, 11080 Belgrade, Serbia. {3) Faculty of Mining and Geology. Belgrade Universily, 1 1080 Belgrade, Sechia

Pesticides are recognized as an important source of polentiab poliution o 201l and water due 1o their mobility and
degradation 1 soils, Results presented in this paper show ingact of the organic complex concentration on he
adsorption of herbicides (acetochlor) at the surface of the organie ndified monimorilionite, fn this work, natural
moatmornillonite from Bogoving, tocated near Boljevae municipality, was used for oeganic modification, Cation-
exchange capacity of this monimonitlonite was determined by extraction witly ammeninm acetate (86 mowl/114g
of ¢lay), Montmerillonite bave been modified fiest with NaCl and than with two organic complexes, hexade-
cylirimethylammoniom bromide (HDTMA} and phenvlimmethylammonmum chloride (FTMA), For both organic
complexes, three saturation concentrations were selected for monitoring of the becbicide adsorption (43 mmol/ 1702
of clay (0.5 CEC), 86 mmol/1002 of clay (1 CEC) and 129 mmol/ 100g of clay (1.5 CEC)). Changes in the prop-
erties of the inorganic and organic bentonite have been examined using the X-ray powder diffraction (XRPD) and
patch equilibrivm method, Increase in basal spacing (d) of montmorilionites saturated with 1.5 CEC of organic
cation indicate that sorption of PTMA and HD'TMA can exceed the saturaton of 1 CEC. Both organic montmo-
rillonites have shown higher uptake of the herbickde, compared 10 the inorganic montmorillonite. Comparing the
values Frenndlich coefficients in batch equilibrium method, (presented in the form of log Kf and 1/n). it can be
seen that the sorption decreases in the series: 0.3CECS> FCECS 1.5CEC> NaM. for both organic montmorillonites.
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Color measurement of methylene blue dye/clay mixtures and its
application using economical methods

Maja Milosevie (1), Lazar Kaludperovic {21 and Mibovil Logar (1)
1) University of Belgrade, Faculty of Mining and Geology, Belgrade. Serbia, 12) Umversity of Belprade, Facully of
Agnculture, Belgrade, Serbvin

Ideatitying the clay mineral compoaents of clay meaterials by staining tesis is rapid and simple, but their applica-
ility is restricted because of the mutual interference of the common compenents of ¢lay materials and difficultes
in color determination, The change of color with concentration of the dye is related to the use of colorants & a
field iesi for identifying clay manerals and has heen improved over the years 1o assure the accuraey of the esis
(Faust G, T, 19400, The problem of measurement and standardization of color may be solved by combanation
of colors ohserved in staining tests with preparad ¢harts of cotor chips available i the Munsell Beok of Color,
published by Munsell Color Co. Under a particular se1 of stlumination conditions, a human eve can achieve an
approximate match hetween the color of the dyed clay sample and that of & standard color chip, even though they
do have difterent spectral reflectance characteristics.

Experiments were carvied out with diffuse reflectance spectroscopy on selected clay samples (three montmoril-
lonite, three kaolinite and one mix-layer clay samples) satursted with different concentration of methylene hine
dye solution. Dominant wavelength and purity of the color was obtained on oriented dry samples and caleulated
by use of the L €. L (x, y) — diagram in the region of 400-700 nm {reflectance spectra) without MB and afier
saturation with different concentrations of MB solutions, Sampies were carcully photographed in the natural light
environment and processed with user friendiy and easily accessible applications (Adobe color CC and ColorHexa
encyclopedia} available for android phones or tablets. Obtained colors were compared with Munsell standard
color chips, RGB and Hexa color standards.

Changes in the color of clay samples in their interaction with different concentration of the applied dye together
with application of eoonomical methads can still be used as a rapid ficldwork test. Different types of clay minerals
cimn be distinguished by application of at least three concentrations of the methylene blue dye on the same sample
and ohserving the colos change in comparison with standardized celor chips that can be casily oblained and free of
charge, If the color Lests are properly used in conjunction with other more complex analytical procedures, they can
be helpful addition o identification of different clay minerals, especially montmonitlonite and Kaolinite minerals.

< Faust G, T, 1940, Staining of clay minerals as a ragad means of identification in natural and beneliciated
products. U, S, Bur, Mines, Investigation Report, N0,3522

< Munsell Color, Munseli Book of Color, 1942, Macheth Division of Kollmorgen Corporanon, Maryland, US A
- hipsiffeoloradobe comvereate/color-wheel/

- htpffwww, colorhexa,comd
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Mineralogy and thermal properties of clay from Slatina (Ub, Serbia)

Maja Milasevie (1), Mibovil Logar (1), Lazar Kaludierovac (2), and Ivana Jelic (1)
1) University of Belgrade, Faculty of Mining and Geology, Belgrade, Serbia, (27 University of Belgrade, Facuity of
Agncelture, Belgrde, Serbia

The “Slating™ deposit, Ub, Serbia was opened in 1965 and represents one of few deposits exploited by “Kopavi™
aid, Ub, conpany. Deposit is composed of clay favers belonging 1o Neogene sediments that are widespread
Iransgressave over graniteid nocks of Cer mountan and Paleozoic and Mesozoic sediments. Clay 18 mostly of
illre-montmorllonite-kaoknite type and they are generally used as ceramic matenals while some of the layers are
used as fire-resistant maternials. In s study we present manesalogical and thermal characterization of two samples
0 derermmine their application as industrial matersals,

Chenpeal wnd nnneral composition was determined using inductively coupled plasma Optical endssion spec-
woscopy (CP-QES), Xeray diffraction (XRD) on powder and oriented samples, infrared spectroscopy (IR}
and granulomwtry. Cationie exchange capacity (CEC) aod specific sueface area (SSA}T was determined using
spectrophotometry and methylene blue (IMB). Thermal peoperties where determined by gravimetry (120, 350, 60K
and 1000 o) and differential thermal analysis (DTA).

Quantitative mineral composition obtainad by Rietveld refinement of combined chemical and XRD data shows
that the sample 1(SC} is mainly smectite-illite {45%) and Kaolinite (14%) clay with 19% of quantz, 104 feldspars
and 7% of limonite. while sample 2(SV) is smectite-illite (43%) and kaolinite {115 clay with 105 of quantz,
15% feldspars and 7% of limonite. Both samples have low content of imparities {carbonate minerals). Medium
grain size (pm) goes from 1.02 (SSA = 104 m2/g) for sample 1{SCY 1o 071 {SSA = 117 m2/g) for sample 2{8V)
while their CEC is 12.7 and 14.9 mmol/100g for 1(SC) and 2(SV) respectively. IR spectra of the sangples shows
Jarger amount of smectile clays with quartz end carbonate mineeals for both samples which is in accordance with
XR1} data. DTA data shows couple of events that are endothermic. First one ( 100-200 of7) is associated wath loss
of moisture and constitutive water, second (300-400 o7} with iron hydroxide minerals, third (S00-600 o) with
smmectile clay content with smaller separate bands of Kaolinite clays while events beiween BO0-900 of” correspond
1o carbonate minerals. Loss of mass alter gravimelry measorement & given lemperatures shows that the samples
have significant amaeunt of water in their siructure (=23 Wi (120 0C)) with Jarger weaght Joss at 600 oC (3.06 and
3537 wit) while total weight loss is 9,12 and 9.08 Wi for HSCY and 2{SV) respectively.

The studied clays from “Slating™ deposit bave a medium conlent ol smeciite-iilite minerals with smaller amount
of kaolinite mineral together with quariz and feldspars, Based oo their mineral compesition and characlenstics,
possible apphication shoold be in dafferent types of ceramic and construction industries,
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Differences between CEC determination methods used for different types
of soil

Lazar Kaluderovic (1), Maja MiloSevié (2), Natasa Nikoli¢ (1), and Zonca Tomic (1)
<1 Faculty of Agriculture, Belgrade University, 11080 Belprude, Serbia, 121 Faculty of Mining and Geology, Belgrade
University, | 1000 Belgrade, Serbia

Several methods for cation exchange capacity determination were already established, all baving advamiages
and disadvantages, Application of the methylene blue methods for festing soroe soil properties. such as spedific
surface area (SSAL caton exchange capacity (CEC), are investigated on soils with different chenrical properties,
Methylene blee method is more dependent on tvpe of exchangeable wns and it can be apphied on soils that have
widely different mineralogy, It was suggested that methylene blue method could be nsed & adequate method when
sorl contains sodivm wns, Exiemal and intemal surtace areas of soils could also be measered using the methylene
Blue method. Ammoniem acetate methed was for long time wsed as referent metbod for cation exchange capacity
determunation, This nethod gives overestimations when soils are rich in C'aCO; content, The resulls also show
that the methylene blue values are generally lower than values obtained by the ammonium acetate method. Aim ot
this work was to investigate correlation between these two methods used for CEC determination. Different types
of soil were usad in experiments: calcarepus Remdzina. decarbonated Rendzina. brownizad Rendzing and eutric
Cambisol, The correlation coefficient between the methylene blue method and ammoninm acetate method was
maderste indicating that methylene hlue method cannot be used effectively to measure CEC for all fisted types of
s0ils. This is probable because different types of soil were used in experiments. However, when the difference in
CEC values collected using these two methods was correlated with content of Ca in soil, correlation coefficient
was almost pecfect, which indicated that ammoninm acetate method was highly dependable on Ca content in soil
and could be used for CEC Setermination in soils poorin Ca.
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Abstract
In this standy, the chemical and phase composition of two samples of phosphagypsum from the waste dumps of the Industry of Che-
micer) Proviucts “Elixir - Prafove” (Serbia) were examined, ss well as tie positility of recrystallization af gypsum fromm an dygueons
suspension of phosphogypsum, e negutive effect of higher tempreratures on the sohbility of calcium adfite (23.08 mmolidm® ot
950 vs, 1543 smolidhin' wt A0PC) was urilized, In several repeated coces, calctum swlfate camponent was progressively dissalvnd
75 wates at s lemperatuse and then precipitated at JNEC, using the same bguted phase throughout the experiment. Therefore,
phasphogypsum was sepantted into recrystallized (purified) gypsium, insoluble residue ard sup , and tiee muss balance for
the experiment wits calewlated. Elemental, XRE anil SEM-EDS analyses were performed on raw phosphogypsum, purified gypstum
and insofuble residue. The whiteness of raw phasphogypaon and purified gypson were determined and compared. Tihe maie vbjec-
ve of the sty was o investigate e magure of insolubile impurities, ip order (2 define and optimize the pethids for theie rermoval

during a potential industrial processing of phasphogypsum.

Keywunde: plosphogypsum, recrytallizatioon, purified gypsum, snsolehle imparitivs

Introduction
Phosphogypsam (PG) 15 & byv-product of the product

Calium saltate and 11s bydrated speces show the hgh-
st solubality b 30 and 30°C, with noticeable decrease

ol phospboric sad. during salfune scd digestion of phos-
phate rock. Cormensly, the annuol PG production worldwide is
about 160 milhion tons, of which S0 million tons are producead
i China and 40 million tons i SAL sccording to the Inter-
natoaal Atoonic Esergy Agency (IAEA, 2013). 1t conssts of
hydrated Glemm salfate (CaSOuZH:0 or CaSO40.5H1))
and impunties such as P00 Nuonides, eozanic sub

smd aikali metals (Hua etal., 2016 Walswalkar et al, 2016).
A significant quantity of woxig and harmtul elements (includ-
ing U, Ra and Thy ure wansferred from phosphate rock nto
the phosphogs psum, thus lmiting its commercial use (Lopez
clal., 2016).

Agrculture and rowd are aevas where PO aan
be applied effectividy and a kargo quantity of this mutenal can
be consumeds however, there 35 sull a'lasch of information
aboul the potential relesse of metals ind radicoucides during
the lite time of certam spplicahcas (Cinovas ot al., 2018).
Peias alsoimereasingly wsed by the coment mdustry and other
bunlding matenal manu factunes (Hus et al., 2016

The Industey of Chemical Productss “Elsxsr — Prahovo™
was founded 1n 1960, producin g the supesphosphates as & part
of the Mining sed Smelting Basin of Bor (Serbia). The pro-
duction of phosphone seid 15 achieved by dihwdrate process,
1€ raw phosphates sre dissolved by sultune scid. producing

leim sulfate dbvdrate s 2 by-product. Phosphone acd
produced i “Elxir - Prahovo” is used for the production of
NPK festihizers in Prahovo und mneral tertilizers in Sabsc,
Serbia thitpo wwwehxarprahovo.rsen/ode’ 142).

both towards lower and ds higher temp Ihe
negative effect of hagher temy on the solubality of
caleium sullate 15 o general cause of the tormation of gypsum
scales in the industnal processes (Amjal, 1988} 1n ths stady,
the dils n gypsum solubility a1 25°C (1519 mmol!
dm3) and 100°C (1197 mmol'dm?® Cohen, 1989) was uli-
lrzed as a driving mechanism for @ recrystallizstion process.
Using ths lab v method, 11 was possible to exiract purs-
fhed gy poum and alse wosolate imsoluble nspurities from PG,
which allowed their characterization. This could further belp
10 seloct and optimaze appropoate methods for their removal,
during o g 1l industrisl p ang of PG

Materials and methods

Raw phosphogypsam samples were oblamed from the
waste dumps of the Industry of Chemresl Products “Ehxar -
Prahovo” (Serbrs). The sumples were dned at $0°C dunog o
penod of 48 h, bomogenzzed and several probes of 10 2 were
taken. The first probe was used for [CP-OES. XRD wnd SEM-
EDS chaructenzation. the secomd one for whitenoss messure-
ment and the thrd for o reerystallizstion expenment. For
Ihat experiment, & g probe was mived with 2 L of distifled
water in @ besker. Using a magnetic stirrer, the mixture was
stirred dunng 2h ot 40°C and subsequentds filtered through a
filter-papor. Then 1he filtrate was beated n anather beaker a1
G5C, stirnesl using @ magnetic stirrer dunng | b and allowed
1o seftle for 7 h st the same femperature, allowing excess
culciom sulfate 1o crystaltize. Recrvstatlized gypsam was

Irtylerin Mineruh — STYCZEN - CAERWIEL <2019 JANUARY - JUNE — fovrreal of the Sodiah Meserad Englnesring Society 73
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Abstract

Toxic and potentially toxic elements may be present in water due to the natural pr andl/er h

activities. In the present work, selected physicochemical parameters and twenty-one major and trace
elements in well water used for human consumption were studied in the Braniéevo District (Northern—
Eastern Serbia). The content of elements was determined using an indirect analysis method based on
scale tests. The results obtained for Cr, Fe and Pb indicated their presence above the allowable values.
Additionally, U was detected in the studied samples. The presence of these el its can he iated
with mining activities and the mineral compaesition of the study area. The present measurements create a
database and confribute to a better understanding of the overall distribution of elements and their behavior

in the given site as well as in the surrounding area.

Keywords: groundwater, drinking water, potentially toxic elements, geolegical background.

Introduction

Water is one ofthe most treasured natural resources,
In recent decades, the downward trend in the quality
of water and poliution with toxic elements have
caused serious threats to human health as well as to
the envir t. Potentially toxic el ts (PTE),
viich are mostly metals or metalloids, represent
the most important persistent inorganic poflutants
(Heltai et al., 2018). These elements can be very
harmful even at low concentrations when ingested
over a long period. Trace elements are defined as
elements that are present in low concentrations
(mg kg-1 or less) in most land plants and living
organisms. They are present in natural waters and
their sources are refated to natural processes and/
or human activities. Chemical weathering of rocks

that contribute to the presence of trace elements
in waters. Additionally, anthropogenic sources of
trace elements in waters include mining of coal and
mineral ores and manufacturing and municipal waste
waters. Most trace metals do not remain in soluble
forms in water for longer periods, They are present
mainly as suspended colloids or are fixed with
organic and mineral substances (Alloway, 2012).
Copper (Cu), zinc (Zn), manganese (Mn), iron (Fe),
molybdenum (Mo) and boron (B) are trace elements
that are essential for plant growth. Besides B, these
elements are heavy metals, and are toxic to plants
in high concentrations. Other trace elements such
as cobalt {Co) and selenium (Se), are not essential
for plants, but are of physiological importance for
animals and humans, Cadmium (Cd), lead (Pb),
chromium (Cr), nicke! (Ni), mercury (Hg) and arsenic

and soil leaching are the main natural pre

UDK: 556.21(497.11)

(As) have toxic effects on living organisms and are
considered contaminants (He et al., 2005). Uranium
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ADSORPCLJA HERBICIDA U NEORGANSKOM I ORGANSKI
IZMENJENOM MONTMORIONITU

Zorica P. Tomié', Goran Dugalié*, Bosko Gajlc Lazar Kaluderovi¢', Rada
Purovic®

Izvod: U radu su prikazani rezultati sorpcije herbicida, acetohlora, u Na-
montmorionitu i HDTMA-montmorionitu (Aleksinac). Cilj rada je razvijanje boljih
apsorpcionih osobina filosilikata, montmorionita, prema herbicidima. Adsorp«.ua
acetohlora izazvala je irenje montmorionitskih slojeva i pbjavu tri nove apsorpcnone
trake §to ukazuje na snaznu interakeiju izmedu montmorionita, organo-montmerionita i
acetohlora. Batch adsorpcioni cksperimenti sa Frojndlihovim parametrima, pokazuju da
je sorpcija acetohlora u organo-montmorionitu zna¢ajno veca. Iz tog razloga organo-
montmorionit moze pusluim kao refenje za uklanjanje herbicida, sli¢nih acetohloru,
kao i drugih zagadivata iz vode i zemljista,

Kljutne re¢i: Na-montmorionit, organo-montmerionit, acctohlor, XRPD analiza,
FTIR spektroskopija

Uvod

Ekoloski problemi vezani za koris¢enje herbicida, stvaraju zabrinutost zbog sve
vece prisutnosti istih u zemljidtu, podzemnim i povrsinskim vodama (Chaara i sar.,
2011). Samo deo primenjene koli¢ine pesticida i herbicida je aktivan dok se ostatak
distribuira u okolinu. Acetohlor je selektivni herbicid grupe hloroacetamida koji inhibira~
sintezu proteina korovskih biljaka u obradivom zcm];lsm Suzbijanje korovskih biljaka
u pienici, kukuruzu, suncokretu, soji, uljanoj repici, dovodi do sve veCe upotrebe ovog
herbicida. Poslednjih godina posebna paznja se posveéuje proudavanju koja istrazuju
mogu(:nost imobilizacije toksi¢nih organskih jedinjenja a od nedavno, njihova sfera je
prodirena i na podrucje pesticida i herbicida kao polazne tatke izvora kontaminacije
(Bakhtiary i sar., 2013). Kako su proizvodnja i koriS¢enje herbicida u porastu, ova
jedinjenja predstavljaju ozbiljan zdravstveni i ekoloski problem i moraju biti uklonjena
ili kontrolisana da minimiziraju $tetne posledice (EI-Nahhal i sar., 2001; Paskuarelli i
Boier, 1996). Do skora se smatralo da se kapacitet sorpcije acetohlora u zemljistu
poveéava samo sa povecanjem sadrzaja organskog uglienika a da ostale zemljiSne
komponente uti¢u u malom stepenu na velicinu sorpcije (Wang i sar., 1999; Kholodov i
sar., 2005). Medutim, sve je veéi broj radova koji ukazuju da je sorpcija filosilikata,
kako pesticida tako i herbicida, veoma znacajna i velika (Liu i sar., 2000). Filosilikati
imaju jedinstvenc osobine, poput njihove visoke specifitne povrsine povezane s

Umvcm!el u Bcogndu, Poljopnvredm fakultet, Nemanjing 6, 11080 Beograd — Zemun, Republika
Srbija.(kontakt osoba: ztomic@agrifbesc.rs)
4 Umvcrmet u Kragujeveu, Agronomski fakultet, Cara Dusana 71, 32000 Cagak, Republika Srbija

? Laboratoriji za hemiju, [nstitut za pesticide i zastitu 2ivowe = (ine, Banatska, 31b, 11080 Beograd, Srbija.
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Osobine zemljista
obrazovanog na piroklasti¢nim
sedimentnim stenama

Natasa Nikalid, Aleksandar Bordevid,
Zorica Tomid, Lazar Kaluderovic, Ljubomir Zivotid

Unreny

it o Bressgrnita, Poljapiiviwibad Gkl

Humangima wn B nalaiani Wl g o

U radu su prikazane osobine zemljista sa lokaliteta severoistoéno od pla-
nine Vujan, koji je na Geoloskoj mapi SFRJ oznafen kao stena piroklastit. Uzord
zemijista su uzeti do dubine od &1 cm, iz horizonata: O (0-3 cm), A (3-17 cm), AC
(1723 cm) i € (23-61cm). € horizont je tuf u raspadanju, Osnovna svojstva zemljista
su ispitana standardnim metodama, a imajuéi u vidu da se na tufovima obrazuju
Andosoli, analizirane su i osobine koje su pokazatelji anditnih svojstava zemlji-
§ta. Prisustvo amorfnih minerala je analizirano po metodi Fieldes and Perrott
(pH u NaF). Retencija fosfata je odredena po novozelandskoj metodi. Mineralos-
ki sastav zemljista je odreden pomaodu XRD analize. Aktivna kiselost ispitivanih
uzoraka zemljista je v intervalu od 3,8 do &,1. Sadrzaj organske materije u hu-
musno-akumulativnom horizontu je 54%, a u prefaznom 1,4%. Reakcija zemlijista
u 1M NaF se kretala u intervalu od 8,2 do 8,8, $to je pokazatelj znadajnog udela
amorfnih minerala u adsorptivnom kompleksu zemljista. Vrednosti retencije fo-
sfata su opadale sa dubinom od 51% do38%. Zapreminska masa humusno akumu-
lativnog horizonta je 0,88 g cm?, dok specifi¢na masa zemljista varira u intervalu
od 2,26 gom?do 2,38 gcm . U herizontima A i € su identifikovani razliditi kristaini
minerali. Difrakrogrami oba uzorka su pokazali Sum na 2 do 6 A, $to ukazuje na
prisutne amorfne minerale. Testovi koji su pokazatelji andi¢nih osobina su dali
razfitite rezulate i ukazali na neke osobine sli¢ne andinim, ali ne sve tako da se
dato zemljiste nije mogio klasifikovati kao Andosol (1USS working group WRBE,
2014). Prema klasifikaciji zemljista Jugoslavije (Skori¢ i sar., 198s) ovo zemljiste
pripada tipu ranker.

Kijufna racic piroklastiti, ranker
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nPUJIOT 2
OBABE3HU YCJIOBU - 3AIINCHUK CA OAPXAHOTI ITPUCTYIIHOI ITPEJABABA

Vausepsurer y beorpazay
NOJbOINPHBPE/IHHU ®AKYJITET
bpoj:

Jarywm: 23.10. 2019. rogune

Beorpay - 3emyn

3ANMMCHHUK CA OJIPKAHOT IIPUCTYITHOTI MPEJABAIA

3a m3bop y 3Bame JoumeHTa (JOUeHTa/BaHpegHor npodecopa), 3a yky Hayumy obuacr
(yHIaMeHTANHA H NpPHMEmEHa MHHepajdoruja, VYHueepsuteta y beorpany -
TMomonpuspearor hakyntera

Kaugupar:  Jlasap KaayhepoBuh (ume. npesume)

IMprcrynHo npeaasate oapxauo je aasa 23. 10. 2019 rojune, y cBevanoj canu
®dakynrera.

[lpuctynHo npenasame je 3akalaHo ommykom aekana G6p. 22/591 ox 01.10.2019
rofMHe, Koja je objanmena Ha cajry ®axyrrera, sana 03.10.2019 rommue u Ha oriaceoj
Tabmn Dakyrrera.

[lpucTynHoM mpenaBamy MPHCYCTRYjY B onemyjy ra dnanoBn KomucHje 3a nucame
pectepara 3a u3bop y 3Bame oneHTa (A01eHTa/BaHpEHOT Tpodecopa):

Pen.6p. Wwme, npesnme u 3pame wiana Komucuje Hpenceaunk/Ynan |
1. ap 3opuna Tomuh, pexrosan npogecop NpeICeTHHK ‘
2. ap Cysana Epuh, penosru npodecop 4iaH
3. ap Ipeapar Bynuh, nonest q/1af
TpucTynHo npesiaBame je jaBHoO.
[lpuctynio npenasame je oapkano Ha Temy: " OHIOCHINKATH 3eM/LHINTA H
HHX0BA copriuHja” 2 5

)
TIprcTynHO mpenasame je Tpajano ox /< 10 /‘/5 uacoBa (He kxpahie o 30
MHHYTA B He jiyxe o1 45 munyrta).
KoMmHcHja je ouemMBala HPUIIPEMY [pe/laBama. CTPYKTYPY M KBAIWTET cajipkaja
npenasama, IHASKTHIKO-METOIMYKH aCTeKT W3Bohea npeasaba, oneHom oa | jio 5. npw
yeMmy je OIleHa 5 HajBHING OLeHA.

ITojennHa4He ONeHe H MpocedHa oneHa wianosa Komucuje 3a kanauaara:

Pen.6p. Hwme, npeznme H 3ame wiana Komucnje Ouena (1-5)

1. ap 3opuua Tomuh, penosrs npodecop LR ,ﬁdf j -
2, zp Cysana Epuh, peossn mpodecop 5 (4:e€)

3. ap Ipeapar Bymh, touent 5 (ner)
Ilpoceuna oyena ceux waanosa Komucuje: J [ e >/

Hanomena: Yxonuko kaumanat 6yse onemen ouenoM | o Behune uranosa Komucuje,
cMaTpa ce J1a Ipe/laBame HHje NMOIATHBHO ONEHEHO H OLEHY)E €& KOHAYHOM OLEHOM 1.
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Zaxmyqax Komucuje

Komucuja cmarpa na je kxammunar ap Jlasap Kamyhepouh (ume, npesume) ycnemso
IIPHIIPEMHO W OZIPXKA0 MPHUCTYITHO npenasame npen Komucnjom u carymaonmma. [Tpactynao
ITpe/IaBarke j€ OUEbeHO MO3MTHBHO ca npoceunoM oneHoM met (5). Komucuja sakmyuyje 1a
je osuM npenasamem Kanmuaar uenyano ycnos npeasahien [TpaBranukoM 0 MHHHMaTHHM
YCIOBHMa 3a CTHIAmC 3Bama HacTaBHHKa Ha YHHBepsurery y bBeorpaty ("[nacmuuk
Vuusepsurera’, 6poj 192/16) u Omrykom © H3pohely NpPHCTYNHOr NpElaBamka Ha
Vuusepsutery y Beorpajy ("Iacenk Yuusepsurera', Gpoj 195/16) u Omnykom o H3MEHH H
JIONYHH O/UTyKe O H3BOheHY NPHCTYIHOr NpeaBama Ha Yunpepsutery y beorpany (6p. 06-
01 Bpoj: 06-2464/8-17 oax 21.06.2017. ron), 3a CTHHAKE 3Bamka [JOLCHTA
(onenTa/Banpe/sor npodecopa).

Komncuja:
Peaun Hme, npeznme u 3pame wiana Komucnje Toromce
Gpoj
" - npencesnuk p 3oprma Tomuh \;>’?‘{'£ ) %4‘ v’
. - anan ap Cysana Epuh K>‘ toke &’ ol
3 e ah Jf fff’g ﬂ/V/
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IMPUJIOT 3

OBABE3HU YCJIOBHU - OLIEHA IIEJATOLIKOI' PAITA

JETIH CEMECTAP 20122013, TOJJHHE

Opasan 26

HHAUBHAYAJIHH CTATHCTHYKH M3BEIITAJ O BPEJHOBABY
HPEJATOMIKOL PAJIA CAPAJTHUKA VHUBEPIHTETA ¥V BEOI'PALY

Darynrer Tosonpnsp daxyarer
Cry Ajcsn nporpast M PAIIGE 3EMBHILTA I roanua
Haaue 1 wndipa npeamera Teoaornja
Capaasik 4uji ce pas speany je Jwsap Kaayheposnh
Bpoj ¢TyAeHata Koju cy yMecTaosany y 3
anczuomw CUPATHHKR HE GROM MPEMETY
[Bpoj eryaeiara koju swajy ofasesy a 4
{cayuwajy capasnitka Ha OBOM mpeaMeTy
Op. Tepawe lpoceua oncia
a) bewle 496
I, & s ce sacTara peosro o3y
G) Kemcyaranmje 4.90
5 (PA3YMINMBOCT 1 HAMIHE WEAATAKA MATEPHie npearihee i
T _inpeametonm B
3 1T0ac Tiuaie CTYACHATSE HA AKTHBHOCT, KPITINRO PAIMHULSIEE B 490
T KpeATMRHOCT = . .
4 Bewbe capassuka HOMAKY CTYACHTY 1d JTAKIIE CRRTANE MaTepujy 464
L heHY npeaseTom >
5. [Capaannk aaje sopucre nudopmawie wa Gyavhi pan crychara .61
6 [CapuinmK 0AfOBAPA HA NITII 1 BOAN PAYYIG O CTN ACHTCKIM 577
" [KOMeHTapHMA \
2 FIpoiPecHOHANOCT M CTHMHOLT CAPATHIKA ¥ KOMYMIKALMI Ca 480
" jervaenmisa %
3 OGIKTHEHOCT It HETIPHETPACHOCT Y OUENS! 477
" |awana erysenata N !
9. |Onurry ywcax 4.83
10. [VKYTIHA [TPOCEYHA OLEHA (npocek nperxoumix () 478

Koserrrap:Camo noxaaie,

AOLONPHBPEARN GARYATER
VHUBEPSHTET ¥ BEOTR

BEMYH,

A

A
|

|

7
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FUMCKH CEMECTAP 20132014, FOAVHE Ofpasauw 26

HHHBHAYAJIHH CTATHCTHYKH M3BENITAJ O BPEJTHOBAY
NPEJATOWKOF PAJIA CAPATHHKA VHHUBEPIHTETA Y BEOIPALY

Daxysrrer Tosonpuspeann gaxyares
Crysjekn nporpast Meamopatije sem nHurra I roamia
Haswe it tndipa npeasera Ocuosn nuepoaorje
Capazuux "ji ce pas Bpeany e Jlazap Kaayvheposuh
Bpoj CryACHArs KOH CY YHECTROBAIH Y 30
JIORAY CAPAIIHNKD HA OBOM APEAMCTY
Bpaj cryackara xojn nvajy obaeesy 1 8
C/IY WAy CAPOAHUKA Hid OBOM NPEAMETY
P.6p. | Tapumwe IIpoceuns omena
a) nexde 493
1o [l am ce BacTagd PEIORHO OApRaRa
) KOHCY/ITanmje 4.82
2. [PasyMmMBOCT 1 HAYUH WAAAIALA MATEPHIC TIPEIBHNCHE TPEAMETOM 4.66
3 TIOACTHIANE CTVACHATA HA AKTHEHOCT, KPHTHYKO PATMUIILBAILS an
©IKpeaTHiHoCY :
i BeaGe capaiiska nOMARY CIyACHTY 12 JaKUIS CABAR MATCPH)Y 476
" npeasslieny npeamerom i
5. [Cupamuek agje KopueHe Hidopmaiute 33 Gyayhn pat cry e 4.83
6 Capaianik OaroBapa Ka NHTaL3 i BOAN PAYYHA O CTYACHTCRHM 470
" KOMeHTapHMa '
7 TIpOPecHONATHOCT W ETIHIHOCT CAPATHUKA ¥ KOMYHHKAIIGH 3 4.80
"_leryaentuwa >
3 OGJeXTHEROCT B HCMPHCTPACHOCT Y OUCHK 475
" |3uamba oTycHaTa $=
9. |Onury yrvcak 4.83
10. [YKYHAHA MPOCEYHA OLEHA (npocex nperxoaunx 10} 478
Kosenrap: “Cuaxa wacr.”
“OannMaH Npeaasad, 0JaKIIABA HAM WTO je srne voryhe.”
“Tpyan o 28 NOJACHN CRe, BOIHTHRIH j& 3 Hitje Jocaian.”
“Haj nuk ma paxcy ! Jlya cxpos. JTasa sa npeacenmural!!™
“CRE HOXBATC 32 OROT WIATOT HAY HHHKD KOJM €& BeoMa TPy




JETHH CEMECTAP 20132014 FOJAUHE Ofpasau 26

WHMBIIYAJHH CTATHCTHYKH H3BEIITAJ O BPEJTHOBAISY
NPEAATOWRON PATA CAPAJTHHKA VHHBEP3HTETA ¥V BEOT PAJLY

daxyiver Homoupunpenn garyarer

CTy MRS nporpas Meanopanuje sembsmmma I roquna
Hasys w wndpa npeasera Feoaornja

Capuanx unin ce pan peanyje Jasap Kaayhepornh

Bpoj CTVACHATA KOJI CY YUCCTEORRAN ¥

BPEAHORAILY COPLAHMK HA OROM NIPE/IMETY

Bpoj crysesara Koy HMajy obasesy Ja 48
AUH)Y CAPAAHIKA HE OBOM NPSAMETY

26

P6p.| Tepane Hpoceasa olcka
a) Bewde 4.69
1. Ha au ce nacTara peaosio oapaasa
jﬁ) KOHCYATRINGE 4.60
2 PayyMaMBOCT 31 Hasi #iarama MaTepije npeanihene 469
' |npeamerom A
3 HOCTHIAE CTYICHATE HAl AKTHEHOCT, KPHTICEKO PAIMUNLLAHC W 442
" |xpeatmanocr =
4, (Bembe capazuiRa NOMAKY STYACHTY A8 AAKIIE CARAAA MaTepHy 457
*_|npeannheny npesveton ks
5. !Capw"x 2dje kopusene nudopmatije 2 Syayhn paa cryaeHara 446
6 CApainK OATOBAPA HA NIHTAMA W BO/LE PATYHIE 0 CTY ACHTCKAM 146
__xomentapnwa 3
4 [Flpod CT H T CAPBANMRI Y KOMY HHKALMIN C& 461
__eTyaenTHMA ?

s (OBJERTHBHOCT # HEIPHCTPACHOCT ¥ OLEHN 4.46
' 3Haka CTYACHRTY o
9, 1Onurmn yricas 4.05
10, [YKVIIHA HMPOCEMHA OLIEHA (nipocex tiperxolunx 10) 4,50

Kommmpf_

“Haj6o/un aCHCTEHT # 0ATHYHO TIPCIAJE | NOMAKES A0 CXBRYHMO FpaLnEo.”
“Oanuuan acHeTenT, no yaopy #a npod. Tomuh.™

A0RUBPRBPERNR wARYNIED
v‘nuusmul ¥ saorp.m




FUMCKH CEMECTAP 20132014, TOJAHHE Obpazau 26

HHAHBHAYAIHN CTATHCTHYKH H3BEIITAJ O BPEAHOBAY
NPEJATOLIKOT PAZIA CAPAJHHKA YHHBEP3HTETA ¥ BEOIPALY

Duky ey Iﬂoannnpunn daxyarer

C1y aMjcRs nporpans {Bohapcrso n sunorpazaperse 1 roauma
Hazun o wadpa npeamera Ocnonn reosormje

CApaiHmK MiiH Ce Pl BPENYjE Jlasap Kasayheposuh

BPoi CTVICHATA KOJH ©F YHECTROBANN ¥

B >

AHOBAILY C; K2 HY OBOM BPEAMETY
Bpoj cTyaeHaTa KOJH HMajy 00aBe3y 100

UIAJY CAPATHIKA Wit OBOM NPeAMETY

P .6p.| 'spiuse [pocesina ouena
a) pewde 4,25
1, [Ma au ce HacTaBa peaORHD OPKIBa
6) XoHeYITannje 3.66
3 Pasy MBHBOCT I HBUHH IRERHA MATEpIic npeanihenc 475
| npeameTom X
3 TIOACTHUAILE CTYACHATA HA AKTHEHOCT, KPHTHUKG PAIMHLLEBARE I 4.50
©_iKpeatuBHOCT "
4 Bemwle capaannka NOMAKY CTYRCHTY M3 ZAKIIE CARIANR MEYCPI]Y 425
| _npexssheny npeaMeron -
5. ICapaauuk asie xoprene whdopsaige 4 Syayhn pat crysenara 4.75
6 Capaauuk 0ArORAPA HA TINTUMLE K BOAN PARYHA O CTY ICHICKHM 5.00
7 nMcc;onamlocr H CTHMHOCT CHAPAINKG ¥ KOMY IIKILMIN ca 450
' lcryaeniva ?
" (OG]eKTUBHOCT H HEMPHCTPACHOCT Y OLICHH 4.66
| l3tana cryaenara .
9, 1Ot yrucax 450
10, IVKVTIHA TTPOCEYHA OLEHA (npocex nperxoamsy 10) 4.48
[Kovenrap:
yATED
ononpRarERd ';.‘-vu’
N apePsHTET Y Sl g
ZEMYH
N Aa

7Y



FUMCKH CEMECTAFP 20142015, TOAWHE

Obpazay 26

MHAHBIJIYATHN CTATHCTHYKH H3BEIITAJ O BPEAHOBAY
TIPEJAT OHIKOTD PAJIA CAPA/IHHKA VHHUBEPSUTETA YV BEOIPASY

Daxyaier Tossonpuspeasn axv.arer
Cryanjckn nporpam Meanopamnje sesnmmra I roamuma
Hasne » wudpa npeavera Ociosn niepororuje
Capa;Hus unjy e pas Bpenyie Jlasap Kaayheposnh
Bpoj CTVACHATA KOJH CY NVHCCTBOBATI Y 23
HOBAILY COPAIHHKE M OBOM NPEIMETY
Bpoj CTyACHATA KO HMAjyY 0DaBesy 4a
CAVIMAJY Caj HKD M DBOM HPLIMETY
P.op. | Tapawe Ipocesna onena
1) pembe 491
L. {Ha an ce nacTasa peoBHO QApKARE
G) KONCYITAMjC 4.69
2. [PasyMLHBOCT WHAMHI HIDRCARA MATEpHje npe/ipihene npeaseTon 4.65
3 [oacTHUALE CTVACHATA HI AKTHRHOCT. KPHTHYKD PMHILLAILE 1t 456
" [KxpeaTBBHOCT . <
4 Bemlic capainmka nOMIAKY CEVACHTY 23 JMKIHC CABIEE MaTEPRY 461
~_inpeasnhedy npeamerom 3
3. [Capaanux taje xopucie mupopsatuje 3a Gyayhu pasi cryaesara 4.61
P (CRpAaMHK OAFORAPA HA TIHTRIA ¥ ROIH PAYYHA O CTYACHTCRHM 465
" IKOMeNTapHMa e
7 [TpOdIEcHONARHOCT H CYHYHOLT CAPAANIKAD Y KOMYBIKAINIMN Cit 456
| eryaenTima s
N {OBjex 1M HEPHETP CT Y OleHn 448
" mama cryacHara B
9. Doy Vrucax 4,52
10. VKYTIHA NTPOCEHHA OUEHA (npocer nperxoamy 10) 4,62
Komenrap: “Ceaxa waer,”
= (1}
payav
P LAt & OrPARY
AOmOR et PEe
Y B nosn?

Vo



JETHH CEMECTAP 2014/2015. N'O/IMHE

Obpazau 26

HHIUBHAYATHH CTATHCTHYKH H3BEUITAJ O BPEAHOBAHY
NMPEAATOIIKOT PAJA CAPAIHUKA YHHBEP3HTETA Y BEOIPAJIY

‘Daxynrer Hoaonpunpens dawy.rrer
CTyzsjckn nporpam ]Munoymuj! SEMIBHINTS 1 ronuna
Hasms o widpa npeavera Feoaornja
(Capanuk wmin ce paa spemyje Jasap Kaayheposuh
Bpoj cryAenaTa KojH Cy YHCeCTROBATH Y 24
BPCAHOBANY CAPATHHKR HA OROM NPeiaMeTy
Bpoj CryAeHaTa Kojis HMajy odanesy
CYWalY CAPATHHKS 1A OBOM NPSMETY
P.Gp. Tepane Tpocesna ouena
2) Bewbe 4,79
1. [Jh4 1 C0 HACTABY PEAOEMO OAPKALS
) KoHCYATALIC 4.62
3 PRIy MBHBEOCT I HARME WATARE MATCPRIC Npeasihene 458
AMCTOM N
3 lnoucmume CTYJICHATA HE AKTHHHOCT, KPHTHYKO PRIMMILESIE H 454
" IkpearuesoCT $
4 BeskGe Capiinika NOMEKY CTYEHTY [ JAKIH CRRIAL MaTepH)y 445
" Inpeasnhieny npeameTom 539
3. |Capasum Aaje xopucHe nrdopyatije 3a Oy avhis pax cryiachara 454
6 ‘Capaanik 0APORapa Ha INITAHG M BOM PRYYHD O CTYAEHTCRNM 454
" _IKoMeHTapHMa >
7 TTpOdecHOBATHOCT 1 CTHYHOCT CAPAIHAKA Y ROMY HHKALHIH <A 4.45
Ty ACHTHMG <
s Objex T HETIpHCT] Ty OHeHI £a1
T |3mama crvaenata py
9. | OmwTy yrucax 4,54
10, [YKYTIHA [TPOCEYHA OLIEHA (npoces aperxomnmx 10) 455
Komerrzap:
gmmmm OAKYATEY
HHBEPSHTET y bEorpAgy
FENYH, Houangia 8

f

/

1/)/

39



JETHH CEMECTAP 20152016 TOIWHE

OGpazau 26

HHANBH/IVAJIHH CTATHCTHYKH H3BEIITAJ O BPEAHOBAILY
NPEJATOMIROT PAJIA CAPAIHUKA YHUBEP3HTETA ¥ BEOI'PAY

Daxyirrer [ﬂo;wmapuuu paryarer
Cryaujexn nporpast Meanopannje sesnunma T roamma
Haans u mudipa npeamera F'eoaornja
Capaniik UHjH Ce pivt Bpeanyie Jlazap Kaayheponah
Bpoj cTyACHATS KOJH €y yues reosani y 30
OBALY COPATHUKA HE DROM 1]
Bpoj eryaenara xojs umajy obasesy aa
CAYMajy CAPAAHMKA HA OROM N v
Gp.| Tapare ITpocenna olena
a) sekbe 473
1. {Zla i ce HECTARS PEAORNO OapKAKA
%6) ROHEY TR e 4.68
3 Pany MAMBOCT i HAYHH WS/ATMLa MaTepitie npeasihene 480
i v 3
[ToneTHURMHE CTVICHAT HY AKTHBHOCT. KPHTHUKO PASMIULLAIE 0 443
| Bl CATHBROCT =
4 BeRGe CapazumKa DOMaKY CTVACHTY 12 Jasie CRIVIANL MATCPH]Y 470
" npearnheny npeameTom Y
5. (Capamoik aaje kopuene nudopaamie sa Gyayvhi paa cryiaenara 4,63
. [CAPRANNE QArOBIPA 0 DHTAILA I BOIBE PAUYND O €IV ACHTERHM 166
- ﬂpocbec;nm:mocv M CTIMROCT CAPRAHMHKA Y KOMYHMEALM[I Ca 456
~leryaeuniva !
8 (OFeRTHEHOCT W HERPHCTPACHOCT ¥ OUCHM 4.64
" |IHAMA CTYACHATA :
9. |Omira yiucax 4,76
10, |[YEVITHA TIPOCEYHA OLEHA (nipocex npeixomnx 10) 4,66
[Komesrrap:
(10/0NPHBPERRN OAHYATE]
YHHBEPSHTET ¥ BEOUPALY
BENYH, / /
/

V
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SUMCKH CEMECTAP 20152016, FTOAMHE Obpazan 20

HHIAHBHYAJHH CTATHCTHYKH H3BEINTAJ O BPEAHOBAGY
NPEJATOHKOT PAJIA CAPAITHHKA YHUBEPSHTETA ¥ BEOIPAJLY

Daryarer [llwwnpunpun dany.arer

Cryaujess nporpam Meanopanije sesbnurra I roauna
Hasirs st wndppa npeamera Ociiosn miepotornje

Capazimk unjn ce paa speamyje Jazap Kaavheposuh

Bpoj CTyACHITA KOjiI CY YHECTROBAIMN Y 29
JIHOBAILY CADAAHMKA H3 OHOM NIpEMETY

Bpoj ¢TyaeHaTa Koji Majy odaresy ma
WAy ¢ MK HA OBOM NPeAMeTy

P Gp.{Tapame Ipocenna ouena
a) pesbe 479
L [J1a s ¢t HACTARA PLAORIO GAPKAR
16) xoucyaTaumje 4,52
2, [Pa3yMBHBOCT 31 HAYHH VARG MATEPHie nPEARNHERE NPEIMETOM 4.62
7 (TIOACTHINILE CTVACHATA HA AKTHBROCT, KPHTHYKO PAIMHULBAILE W 445
I 10OCT x
4 BokGe CapaIHHK NOMEAY CTYACHTY 13 JAKILE CANILAA MaTepH]y 471
nlieny upeaMeron :
5. [Caparmnk aajo Kopuone uidopsatje 2a Gyvayvhu pan cryaenars 455
6 Capazuitk 0ArOBAP2 H3 MUTALA I BOAK PAUYHA O CTYACHTCRUM 476
2 TApHAMA >
o [podiecORATHOCT I ETHHNOCT CAPATHIKA ¥ KOMYHUKALM{I ¢a 462
| lervientuma ‘

3 OGERTHEHOCT ¥ HENPHCTPRCHOCT ¥ OICHN 441
" [3wama cryacuara *
9. [Onmms yrucay 452
10. [VKVITHA NPOCEYHA OLIEHA (nipocex nperxomin 10) 4,60

Komenrap: “Craxa wacr,”
El
10 /OUPNBPERRR '_“r‘,':”
HHBEPSHYET ¥ BEOTTL
SENYH
P




JHMCKH CEMECTAP 20152016, F'OJAMHE Obpasan 26

WHMBIIYAJHH CTATHCTHYKH H3BENITAJ O BPEIHOBAILY
NPEJATOIIKOL PAJIA CAPAJHUKA YHHBEP3HTETA ¥ BEOIPAJLY

ANOBALY CAPAIHHRA HA OBOM TIpeAMETY

Daxyarer osonpuspeinn paxyarer

Cryamjckn tporpas Duromeanunna 1 roanua
Hasun 0 undspa npeasera Ocuosn reoaormje

Capanuuk 4ijn ce pan Bpeanyje Jazap Kaayheponuh

Bp(_)j CIYACHATA KOJM CY YICCTBOBLTH Y 2

POj CTYASHATA KOjH MMB)Y 00aRe3Y It
AViRAjY ¢ HIKD HA OBOM 1Ip y

P.6p.{ Tpasme Tipoceuns ouena
a) peade 3.00
b [JEa 1w e nacTasa peaosHo oapana

6) KOMCY ITaLH e S.00
2 PasyMBHBOCT W HAUHH M2 AR MATEPH]E NpesiBuliene 4.91

" npeamerosm =
3 TTOACTHHARS CTYACHATA B AKTHBHOCT, KPHTHIRO PAIMHILEAILE H 491

" IKpearusnoct Y
4 BexGe capainiKa NOMaKy CTVACHTY 42 JONIE CARIAAE MATCPH]Y 5.00

|_inpeasuheny npeaMerom i
5. [Capaaunk aaje xopuere nidopsaunje sa Syayhu paz cryenam 5.00
6 CapaaHiK 0IrOBaPA Ha THTAILA 3 BOAN PAYYHA O CTYACHTCKUM 491

' lROMeHTEpHMA )
- TIPOGECHONATHOCT 1 CTHUHOCT CAPAHNKLE Y KOMYHEKQII Ca 5.00

| cTvAeHTIME =2
s OGJeKTHBHOCT 1 HENPUCTPACHOTT ¥ OICHH 5.00

T 3AHAE CTVICHATA S
9. |Onurri yncas 491
10. [VKYTIHA NPOCEHHA OLIEHA (npocex nperxoannx 10} 4,96

|Kowmesrap:
RYATER
QNPASPERNN OR
g.u:npsurat y BEQCPARY
BEMYH.
A/

Vol

42



3HUMCKH CEMECTAP 20152016, 'OJAMHE

Obpazan 26

WHUBHAYAJIHHA CTATHCTHYKH M3BEUITAJ O BPEJAHOBAKY
NMPEJATOMIKOL PAJIA CAPAJTHHKA VHHBEP3UTETA ¥V BEOI'PATY

A IANPNE
VHMBEPBHTET
BEMYH.

(Dakyirer [no;wnpnpuul haxyarer
Cry Anjeks nporpam [Panpcmo 1 HOBPTAPCTBO 1 roasma
Hasus i wudpa npeamera Feoaornja
Capaiumus uujn ce pai speanyje Jasap Kaayhepornh
Bpoj CryacHATa KOJH CY YHECTRORANY ¥ 5
[BPEAHOBARY CEPIIHIKA HA OBOM NIPEAMETY
Bpoj ¢ryaenara Koju nmajy obasesy aa
CAY )Y CAPAIHIKA H OBOM TIPCAMETY
P.op. Tupame Ipocesna ouena
]a) BEKoOE 5.00
1. [Jka am ce HACTaRA PElOBHO ONPAGBA
) KOHCYATatM]e 5.00
5 |PRIyMBHBOCT # HAYHN HIIATAIA MATEPKIE Npedsubene 5.00
= |npeameros 2
TToaeTHIaKE CTYACHATA Ha AKTHBHOCTT. KPHTHYKO PAIMRLLBIHE 1
* KpPeaTHBNOCT M
4 Ia\mﬁc CAPATHIKE MOMAKY CTYACHTY 13 JAKUIC CaRINa MATEPH]Y $.00
" _inpeaeuheny npeiMeTom L
5. |Capazunx aaje RopreHe rugopsaunje 3a Gyayhu paa cryvacsars 5.00
6 Capaanis 02r0Bapa Ha NNTAME # BOZH PRYIYHA O CTYACHTCKHM 500
*_|xomerTapHMa :
7 TPOGCHOHRINOCT 1 STHUHOCT CAPAAHKKA ¥ KOMYNHRAIH)N ¢ 5.00
| jeryaentinva B
p OGICKTHBHOCT i HENPHCTPACHOCT ¥ OUCHN 5.00
T mama cryicHara >
9. |Omurmn yrucax 5.00
10. {[YKYTIHA MPOCEYHA OLEHA (npocex nperxoanux 10) 500
Kosenrap:

EARYNIED
PEM‘V B ol‘l'.

T/

——t

)
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IUMCKH CEMECTAP 201522016, TOAHHE Obpazau 26

HHAMBIAYAHE CTATHCTHYKH H3BEUITAJ O BPEAHOBABY
HPEAATOHIKOI PAJA CAPAJIHMKA YHUBEP3UTETA ¥ BEOIPALY

Daxyrrer [ﬂmonpummn daryarer

C Ty AMjexs nporpam Bohaperno w ssorpazapeiso | roamma
Hazne # wadipa npeamera Ocnopn reaaoruje

[CapaniK YMiH C¢ PA BPRIYjE Jlasap Kaayhepossh

Bpoj cryaeHara KojK €N YUCCTROBIIN Y
CAPIIHHKA Ha OBOM NIPEIMETY

MK 31 QBOM NPEMETY

P.6p.| Tupuwe Ipocesina ouesa
a) sekde 5,00
1. /14 ny ce nacTaea peoBHO OpAaBa
6) KoHCY rTanmje 4,50
5 [PRIYMIBHBOCT W HAUHI WSTARAILG MATEPRje npeaBuieie 5.00
" |npeamerom <
3 Ioacrnyane CTYACHATA i@ AaKTHBHOCT, KPHTHUKO PasMiilbane n $.00
' Kpearusmocy '
4 BeakOe Capaaiika noMaKy CTyACHTY B4 JaKWIe CaBaLa MaTepRiy 500
© |npeasrhieny npeaMeros i
5. |Capaauux aaje Kopucke inbopyanmje 31 Oyayhn pas cryienara 5.00
P CAPAAHKK OATOBIPE Hil (HTAILA M HOLR PAYYHA O CTYACHTCKIM 475
B TapUsa :
P TIPOdICSHORRAHOCT 1 ETHYHOCT CAPAAMMKID Y XOMYHHKAIM]N Ci 475
" leryaenvitvg :
8 OBjext W HCpHCTP Ty Ouenn 475
[3HAILE CTYACHATA
9. [Omwry yTicas 5,00
10. [VKYITHA NPOCEYHA OLIEHA (npocex nperxoamnnx 10) 4,88
[Komesrap:

A0MONPUEPEANN DARYATE)

VHHBEPSHIE )Y GEOTPALY
SEN Y&ﬂ-—-n .
?\\ |

v



IKOJCKA 201672017, FOJAHHA

O6pazau 26

HHAMBHAYAJTHH CTATHCTHYKH H3BENITAJ O BPEAHOBAIY
HPEJIATOUIKOT PAJA CAPAJTHHKA YHUBEPSHTETA V BEOTPALY

Daxyrrer Momonpuspenn paxyarer
CTVANJCRN NPOTPaN /MOy DM/ Durovernunng ®M 14
Hazue i mdipa npeamera Ocnosn reoornje
Capaanux Ynju ce paa speasyjc Jazap Kaayheposuh
bpo) cTy. KOJH €y yee ¥ |
BPCAROBAY CAPAAHHKA HA OBOM NPCAMETY
Bpoj cryaenara kojn umajy obaseay aa
12y CRPAINMKE KA OBOM NPEAMETY
P.6p. Topawe [pocesna oucna
' a) pende 5.00
1o Jla au ce HACTaRa PeAOBNHO OIPKasa
16) KOoHCYATAUM]e 4.00
2 PasyAUBHBOCT W HEMHH WITRFAMA MaTeprje npensrhene 400
NPEAMETOM 3
3 MoACTHIAILE CTYACHATA HA AKTHBROCTT, KPATHUKO PAIMHILBALE 1t 400
' |xpearsnoct %
4 BeaOc capananika NOMaXY CTYICHTY 1a NAKIIC CARIAA MATEPH]Y 5.00
" _|npeasnbeny npeascrom .
3. |Capaanuk agje koprere nudopmanmie 3a Gyayhn pas cryaenaty 5,00
4, |CADRINMK OATOBANE HA MITAIK 1 BOLK PAYHA O CTYACHICKIM 5.00
" |KOMEHTApHAMA *
. pod T H CTHHHOCT Cap ¥ KOMYHHKAUMjH €2 5.00
| |eryaenrima ™
3 (OGJeKTHBHOCT ¥ HENPHCTPACHOCT Y OLCHH 5,00
' |3naswa cryacnara 4
9. |Omury yrucas 500
10, [VKYTIHA NPOCEYMHA OLIEHA (apocex nperxonnnx 10) 470
Kosenrap:
BOROnNPNEPT un DAKYATER
YHMBEY .. LLURARY
BEMY M. riomsnna /'
/; q4r
/ Gt it R @? s A
(Lletieon /

yATE]
VHMBEPSHTET ¥ PEOL o
sENYH
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IMPUJIOT 4
[NOTBPJA O YYHEIThY HA HAITMOHAJIHUM 1 MEBYHAPOIHUM ITPOJEKTUMA

Yuueepauter y beorpaay ~
NOJbOINPHBPEIHH ®AKYIITET

Ha ochoBy unana 29. ctas 1. 3akona o omurem ynpasHom noctynky ("CayxOenu
raacuuk PC", Gp. 18/2016), Vunsepanter y beorpajyy — [IOJbOTTPHBPEJIHA O®AKVYIITET,
nijaje

MOTBPAY

Jla je nacraguuk / capagnuxk Jlasap Kanyheposuh . yuecunk wa npojexty-uma (Harue
npojexmad - Gpoj npojexma; Yuxave NCMPANCUBAIbd; 200una — 200uNna. )

" Mutepatn Cpouje: cacTas, CTPYKTYPA, [SHE3A, NPHMEHA M AONPHHOC OAPHKAILY HHBOTHE Cpe/iHe”-
OH 176010; 2011-2019.

[Motepaa cc W3gaje HAa IWYHHM 3AXTEB, Y CBPXY OCTBAPHBAILA TPaBa BCIAHWX 12

nocTynak w3fopa y 3Bamke, @ OCHOBY MOAATAKA Y oAropapajyhoj esuiciinjn Yausepinrera y
beorpaay — INomonpuspenor axkynrera

beorpaa-3emyn
Harym: e CayxGe 3¢ dunancujere
W pa-mmuu 1cTpelie nociope

'\AH feHa ,HOL holmh




Vuueepanter y beorpaay P
NMOJbONPHBPEIHH ®AKYIATET

Ha ochosy 4nana 29, cta |. 3axoHa o onmuteM ynpaeHoM nocTynky ("CaykoeHn
raacuuk PC", 6p. 18/2016), Yuusepauter y beorpaay — [MObOITPHBPE/IHH ®AKVIITET,
wiaje

MOTBPAY

Ha je nacrapnuk / capannux Jlazsap Kanyvheposuh , yuecnnk wa npojekry-uma (Hasue
npojexna - Gpoj nPOJeRMa; YUKIVC NCIPANCUBQIE. 200U — POOUNA.):

Hcrpakubare KIMMATCRUX IPOMEHA # IbHXOBOL Y THIA]A HA KUBOTHY CPEAUHY —

yTuuaja. ajzanvaunia u yoaaxasamwe — UHM 43007; 2011-2019.

[MoTBpaa ce w3jaje Ha JMMHHM 3aXTEB, Y CBPXY OCTBApHBAMHA MPaBA BE3AHMX 34
nocTynak u3topa y 3saibe, @ 0CHOBY N0AaTaKa y orosapajyhoj esujeujn Yuusepintera y
Beorpany - lMossonpuepentor akysirera.

beorpan-3emyn
Jarym:

Cnykbe 2a uyancujcke
W, PAMYHOBO/ICTB J noc108e

T Mutena JToKOBIR——
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IPUJIOT 5
[NOTBPJA O U3BOPY YIAHOBA CABETA ®AKVYJITETA

]

Vuusepaurer y Beorpany

[MOJOITPUBPEJIHU OAKVIITET
. Bpoj: 430/2-5.

Jatym: 28.11.2018. roaune

BEOI'PAJ] - 3EMVH

Ha ocHosy unana 38. cras 4. Craryra [Nossonpuspensor dakynrera Yuusepsurera y
Beorpany (2018. roamua), HacraBHo-HayuHo Behe Qakynrera, Ha CeNHHLM ONPKAHO]
28.11.2018. roanHe, noHeNO je

OJIYKY
O U350PY YWIAHOBA CABETA ®AKYJITETA
| BHPAJY CE y Caser dakynrera, U3 pejia capaiHu1ka:

l 1p Kanyheposuh Jlasap, acucreHT ca JoKTOpatoM, MHCTHTYT 38 3eMJBHLITE H MEHOpaLje
2. Cumonosuh Mapwuja, acucrent, MHCTUTYT 38 QUTOMEMLIHHY.

HPEIICE}IHBK

JlocrauTs: umenosaniM, Casety dakynTera, cekperapy daxyamera, apXHBH.



PUJIOT 6
I[NIOTBPJA O ®OPMUPABY PAJIHE TI'PVIIE 3A IIPOMOLIAIY ITOJbOITPUBPEAHOI

OAKVIITETA, YHUBEP3UTETA VY BEOI'PALLY

Yuusepsuier y beorpany
HOBLOHNPHUBPEIHH ®AKYJITET
bpoj: 426/1

Harym: 12122017, roaune

Beorpant — 3emyn

Ha ocuomy wiana 29. cras 1. tauka 2. Craryra [Tosmonpuspentor takyarcra, aekan
aana 12.12.2017, roamue gonocu

Onanyry
0 opmupamy Pagne rpyne 3a npomounjy [lossonpuspeanor dpaxyarera

1 OBPA3VIE CE Paana rpyna sa npomounjy ITomonpuspeor faxynrera (y pamem
rexery: Pagua rpyna).

11 Pamiia rpyna uma sanarax aa caauns [Tnan nposormje Gaxynrera, uapamm npeseiraunje
Dakyirreta, IPOMOTHRIK MATEPHJANI H HIPAAN TPOUIKOBHHK npomounje y cxiamy ca Ilianom.
[Tran npomoumji 1 TPOIIKOBHMK IPOMOUM|E 0200paBa JIeKaH.
ITpomontkja ce cnposoju noa croranom: Agri COOL ture.

m Pykoromunan Panwe rpyne je npod. ap [lyman Pagunojesub, npomekan 3a nacrasy,
Koopmmatop Paane rpyne je np Karapmma IlIwaxuh, capaamuk 3a Mel)yHapoauy
capaiby.
3a unanose Pajme rpyne uMenyjy ce:

1. npog. 2p Bophe Mopasuenih — Hucruryr sa paraperso i nospraperso;

2. npodh. 2p Heswwo Jloanjanosuhi — MHCTHTYT 33 patapcTBo M HOBPTAPCTBO;

3. Hemarba Ipimish JHILLHIOK., CAPA/IHKK Y HACTABH - IHCTHTYT 3a paTapeTRo M NOBPTAPCTEO,
4. son. 1p bodan Hophesuh - UHeTHTYT 33 XOpTHRYIITYDY:

5. ziont. p 3opuna Bacuh Pankosuh — Uneturyt 3a Xoprukymmypy:

6. nou. ap Mapko Cranxonuh — Hucturyt 3a s00Texunxy;

7. non. ap Mianen IMonosai — MHCTHTYT 33 300TEXHIKY;

8. act. zip [lparan Cranojesuh — MHCTHTYT 3a 300TEXHUKY:

9. npod. 1ip Ueara Buuo — UuetutyT 3a duromensnmy:

10. nou. ip Henan Tamam — MucreryT 3a gpuromemumny;

11. Mapnja Camonosih aunu. siok.. capansmns y nacrasn — MHCTHTYT 33 (pHTOMENIHHY;
12. pod. np Bnao Jlanesuh - MHCTHTYT 32 3eMIBHINTE K MeHOpaLHje;

13. stou. ip.-Mapwuja hocuh — MHetiryT 3a semmiire # Menuopartuje;
m act. Jlazap Kanyheporuh smrun. miok - MneruryT 3a semanmre u ennopaunje;

5. Anexca Jlunopau . KiK. CApaInHK y HAcTaBH - MHCTHTYT 3a 3eMbHIITE 1

MCIHOpaLje;
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16. ton. p Msan 3natanopih — MHCTHTYT 32 NOLONPUBPEIHY TEXHUKY:

17. nom. ap Kocra [nuropujesuh — MHeTuTyT 32 N0/60NPUBPEAHY TEXHHKY;
18. ap Cama Jleenoropuh — MHCTUTYT 32 npexpamMOeHy TEXHOIOIH]Y!

19. Musne Bemmosnh AHILHIK., capa/iHHK Y HacTask — MHCTHTYT 3a npexpamMOeHy TeXHOIOIH]Y:
20. non. ap Tamapa Iaysopuh — MHCTHTYT 3a arpoekoHOMH] Y

21. act. 1ip Tarjana Josanosuh — MHCTHTYT 3a arpoeKOHOMH]Y:

22. Cama JIuyauun, CTYJACHT MPOJIEKaH;

23. Jlymauxka [Tonosuh, crynent;

24. Jlanwjen Munununh, cryaenT;

25. Anexcanzpa Puctuh — Crpyuna ciyx6a — Cryaenrcka cinyxba;

26. Munom Puctuh - — Crpyuna enyx6a — Ciyx0a 3a H3/1aBadky AeiaTHoCT.

v Pykosoaunan Pague rpyne osrosopat je 3a peannsanujy [Liana npomousje.

Koopmunarop Pazme rpyne je 3amyxena 3a II0CHOBE OpraHM3alujc TNpoMouuja M
KOHTaKTpupama wianosa Paane rpyne u obezbeherse norpeGHOr Matepujasia 3a NpoMOLHJY.

Ynanosu Panue rpyne u3 oprauuzaliHoHHX jeIMHUIA HHCTHTYTA 3a/1y)KEHHU CYy 3a H3pajly
npeseHTalije npesenTaunja u yuemhe y npoMoLuj.

Unanosy Pajue rpyne U3 pesa cTy/IeHata 3ay:ReHn ¢y 3a yuemhe y npoMouuji.

Ynan Panue rpyne u3 OJ Ctpyuna cnyxbe — CTyacHTcKa ciykba 3a1yKeH je 3a JaBaibe
nndopmanuja OyayhuM cTyzeHTHMA BezaHHM 3a JiomeH nocioBa CTyzeHTCKe cimyxOe, a wian
Panue rpyne uz OJ Ctpyuna cnyx0a — Cnysx06a 3a n3/1aBauky AeJaTHOCT 3a 3Py H LITaMIamhe
HNPOMOTHBHOT MaTepHjasia.

v Ona ojulyKa CTyIa Ha CHary JIaHOM JIOHOUICH:A.

Aexan,/)

P I”’é 4-6412“ -~

Mpuumnua Ierposuh

Jocrasuri: - muuwmma u3 rauke 11 omnyxe, cekperapy dakyarera, apXusy.
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nPuJIOI" 7
HOTBPIA O YWIAHCTBY Y CPIICKOM JAPYHITBY 3A INTIPOYYABAIE 3EMJ/BUIITA

POTVRDA

0 CLANSTVU U SRPSKOM DRUSTVU ZA PROUCAVANIE ZEMLJISTA

Uplatio Uplatio
Osnoval podact flana drudtva Hlanarinu Hanarinu
Za 2018g_od za 2019.god.
Prezime i ime Kaluderovi¢ M. Lazar 1000,00 1000,00
Datum rodenja: 23.04.1983.
Mesto rodenja: Beograd
Zvanje asistent
ZAPRSIE0, ATk Univerzitet u Beogradu, Poljoprivredni
ustanove, fakultet
preduzeda..
Adresa na posiu: Nemanjina 6, 11080 Beograd-Zemun
E-mail na poslu: lazark@agrifbgacrs
i Milutina Milankovica 130, 11000
Adresa kod kudée: Beograd
Telefon kod kuce:
E-mail kod kuce * lazar_kaludjerovic@yahoo.com
mg?;ﬁ;a“, 4 Mineralogija zemljista, minerali
e glinovite frakcije, zeoliti

Visinagodi#nje 1000,00
danarine:

Obavestenja Zelim dobijati na

E mail: lazark@agrifbgacrs
Napomena: Na adresu na posly -« SRE—— SO

Na kuénu adresu
16.07.2019, sednik SDPZ

Rr Milivaj Beli¢

-
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