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II3BJEIIITAJ
o oqieHu ypa|eue doxmopcKe ducepmsquje

I TIOAAUI,I O KOMVTCuIJVI

rr rroAAur{ o KAHAI4AATy

l) Hay.ruo-nacraBHo uajehe llpnpo4Ho-MareMarr,rrrror SaKyJlrera Yuunepsurera y
Earroj Jlyuu jeua249. cjegnuqu oApxaHoj aana 15.06.2022. roArrHe gonujeno Oaryry
6poj 1913.1445122 rojour je uuenoearo Konrucujy sa rpeureA, oqjeHy Ia o46pany
ypafeue AoxropcKe 4rEcepraquje. Korr,rucuja je ayxna Aa y poxy oa 60 ,4aHa Harl{ure
klsnjeruraj o oqjeHra ypalene AoKropcKe 4racepraqr.rje ,, Kapaxrepprsaquja ry$ona ca

JroxaJr[Tera Peuy6nure Cpncre u naoryhuocr rbrrxoBe aurxraqzjeoo
2) Kouucuja:

- Ap 3rjesgana CauAuh, AorIeHr? yxa HayqHa o6racr Heopraucra xeiuuja,
flpnpoguo-MareMarr,ruxn (p axynrer Yuunep3r{rer y Earrzuryun, npe4cj e4unr

- Ap 3opa JIenrE, peAoBHr.r npo$ecop, yxa HayrrHa o6racr HeopraHcra xerr,rlaja,

Texnororuxu $arynrer Ynasep3rrrer y Barrarryuu, MeHTop - rrJraH

- Ap Pa4a llerponuh , peAoBHr4 upo$ecop, yxa HayqHa o6racr Oxgraqxa xeuuja,
Texnorolrru Sarynrer Yuunep3rdrer y Earra:ryura, MeHTop - rrJran

- Ap Crasuqa C.nagojenzh, pe4orHx npolpecop, yxa HaytrHa o6nacr Auzurnruqra
xeuuja, Texnorounx $arynrer Yuunep3urer y Sarrzuryurr, rrJraH

- Ap Cama Jenruh, AorIeHT, yxa Hay.rHa olnacr HeopraHcxa xeruuja, Texuonoumo-
MeraJrypuru tbaxyr:rer, Ynlneep3uTer y Eeorpaly, qJraH

l) Harecra aaryM r,r opran xojra je r4MeHoBao xour,rcujy;
2) Hasectu cacraB rouucuje ca Ha3HaKoM r{MeHa r4 npe3r.rMeHa cBaxor rrJraHa, HayqHo-HacraBHor 3Ba}ba,

Ha3uBa yxe HayrrHe o6nacru :a rojy je u:a6pan y 3BaBe 14 Ha3r{Ba yHr.rBep3r.rrera/$axynrera/r'rHcrl4ryra
sa roieu ie qrau roulrcuie 3arrocJreH.

1) flapro (Pajro) BospoNa
2) 30.06.1979. roAIane, Euxah, Bocra u Xepqeronuna
3) Yuurep3rzrer y Banoj Jlyuu, Texnororuxu Qarynrer, Marucrap xeunjcxllx Hayra H3

o6racrra orrruTe n upnrvrujemene xeurje.
4) TexHonorrrKr4 $aryrrer, Ynunepsurer y Bamoj JIqu, ,,XeuLtJa Ha IIoBpIIILIHH HeKI4x

MFI, FAU u BEA 3eorura", Oumra n upuunjemeua xevruja, 06.ll.2015. roAI,IHe

5) Ouruta u npunrrajelbeHa xerraraja

6) Teua o4o6pena O4rryroir,r Ceuara Yuunepsnrera y Eamoj JIyur,I 6poj 02104-

3.2839.84116 oa 27.10.2016. roAlrHe, Cryprjcxu rporpaM xelranja

l) I4lre, u*re jeauor poaureJ'ba. npe3H\te:
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3) Hasue yHxBep3uTera u rlaxy.nrera rr Ha3nB cr-r:u,jcr.-,i rr,r-l:ri l f,i(a-re\lcLn\ cryluja ll uuuyca,
o.IHOCHO nOClnjeAln,rOMCKHX MarHCTapCKllX Cti:ttja l CTeqiiiLr Jl\ 1r1r Ha\ L{Ho 3BaFbe:

4)@axy,rrer. Ha3uB MarHCTapcKe re3e, HayqHa o5-lacr u -tar\ \r o-rdpaHe \ianicrapcttor para;
5) Hayvna o6nacr u3 Kojeje creqeHo HayqHo 3Barbe \ianrcrpa Ha) Ka axa-r.\rcKo 3Barse Nlacrepa;

H HA3HBHA KC

-J

rrl vBoAIJtt ilvro OTIJEHE AoItroPCI(E ,IIICEPTAIIUJE

1) .. Kaparcrepr{3arluja ry$oBa ca iroKarr}rrera Peny6.ruxe CpIICKe rI MoryhHocr rLlrxoBe

anjluKarIHje"
2) Terra oro6peHa O.u:ryr<ou Cesara Yuunep:urera y Eamoj llyuu 6poj 02104-

3.2839.8,1/1 6 o.u 27 .10.2016. roAHHe.

3) Texcr Ar4ceprarir4je ce cacroju ol,7 nornaB,'ba:

1.Yeoir...... .............1-3

2.Teopuj cxlr Ar,ro...........
3. Ilperureg lrrpaxr.rBarba................
4. MarepujaJl LI MeroAe. 37-44

..............4-32
............33-36

5. Pe:ynraru r.r rrrcKycuja ..........
6. 3arlsyuqu ...............
7 . Ilnreparypa............
8. llpu:ro:u

.....45-t07

...108-114

...1t5-t29

...130-140

4) .{orropcxa 4ucepraqraja KaHAr,rra Mp fiapxa So4poxe roA HacrIoBoM,,

Kaparrepusaquja rySora ca JroKaJrr{rera Peny6rurre Cpucre ra rraoryhHocr rbr.rxoBe'

a[Jrr4Karr[je" je uauuca*aHa cprrcKoM je:rary r,r Jraruur4rrrrr4M [r.rcMoM. Cagpxaj H r43rreA
grcepraqlde je y cBeMy y cKnaAy ca flpanurHr.rKoM o ca4pxajy, I,I3ruIeAy I{ AI,IrI4ranHoM
peno3r.rropnjyrury ,{oKropcKr{x ,{uceprauuja Yunnep3r.Irera y Earroj Jlyur,r (Qonr Times
New Roman, Belrvtqnna cJroBa 12, npope4 1,5 rE (popuar A4). .{racepraqraja je nanucaaa
sa 740 HyMepncaHr{x crpaHr{rla ru.rcanor reKcra r4 caApxr.r 7l cnuxa,47 ra5exa u 180

nr{TepaTypH}rx HaBoAa.

Ha noqerry Alrceprarlnje ce Ha.rra3e crpaHr{rle roje urcy HyMep}rcaHe }r ro : HacJIoBHa

crpaur.rqa Ha cprrcrona jesuxy, yropeAHa HacJroBHa crpaHr.rqa Ha eHulecr<olt jesury,
crpaHr.rqa ca un(popuaqrjaMa o MeHropy r{ Ar.rceprarluju ta cprrcKoM jesury, ynopeAHa

crpaHr,rqa Ha eHrJrecxorr,r jesmy, crpanrarla ca u3pa3r.rMa 3axBiIJIHocrI{, crpaHnrla ca

rrlrcroM crpahenuqa u caypxaj. Ha rpajy gucepraquje ce HaJra3e raxole crpauuqe xoje
Hr,rcy HyMepr..rcaHe ua xojuua ce Harra3r4 6uorpaQuja ayropa kt rptt usjane rpeMa
npaBr{JrHprKy o ca4pNajy, r,{3nreAy ,r Ar.rrr4TirnHoM perro3rrropnjyry AoKTopcKI{x

4racepraquja Ynusepslrrera y Barroj Jlyur,r.

l) Hacnoa aoKropcKe azceprauuje;
2y Bpnjeue u opraH roju je npuxBaruo reN{) aoxropcre Ar.rcepraurzje

3) Caapxaj aoKropcKe .uuceprauuje ca crpaHHqerbeM;

!) l4crahw ocHoBHe rroaarKe o aorcropcxoj ,rrrcepraunju: o6urr,r, 6poj ra6e,ra, cJIuKa, ueua, rpatpuxoua,

6pqi uuurpaHe rHreparype u HaBecrr nor,raB,'ba.

1) Ha noapyujy Peny6,nuxe Cpucxe Harra3rr ce Br4rrre JroKa,'Ilrrera KoJI4 carpxe
MHHepanHe acoqujaquje xoje c)- ).rJaBHo\r arryMr.rHocrlJll4KarHor nopujerna o4 xojux ce

u:4najajy ryQonu xoju rzrrail, :uauajau npoueHar 3eoirllrcKrlx MLIHepana, ra ce Mory

oKapaKTepr{caru Kao [pupoJHH 3eo-lHru. Y rexso:romKoM celljery 3eonI4TH cy, y
3aBprcHocrr.r oA rbrrxoBe crp) xr) pe. repM[r{Ke cta6lr:uroctu, caApNaja Be3aHI{x

xarjona, Berl4r{uHe rropa Kao n cneur'rSnr{He noBprxl{He, [pe.[,Mer IIr]IpoKot HayqHor

kl o6.nactuua ;r C]IATHOCTI4.

IV I/BOA r4 TTPEUTEA II4TEPATyPE
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IIoAarIu o cra6xrHocrn, crpyKrypu, cuequtfuuoj uorpmrnr{,3arrpeMprHn ropa Kao I,I o

naoryhuocturr,ra uo4ra(plrKoBarba r{ aAcopErIEoHtrM uoryhnocrr.rMa y3opaxa 3eoJII4Ta ca

repnropnje Peuy6rure Cpncrce .qahe serraKrl rrayrrHu AonplrHoc y 6yayhoj upuujenu
oBr,rx Marep ujasruy pasnuquruu o6nacrurraa JbyAcKe .qjeratnocru.
3uauaj, oAHocHo rluJb ucrpaxvBatua je ycujepeH Ha npoyqaBarbe crpyrrype Kao I4

uoryhnocru anruxaquje aJryMr.rHocr{JruKarHrrx nojasa ca reputopuje Peny6maxe

Cpucxe. Ilpnz IIHJr oBe AoKropcKe rese je ycnajepeu Ha KapaKrepl{saqujy, rj
o4pelrararre crpyKType, cra6ulHocrr,r, cnequSrEuue [oBpIn]IHe I4 BeJII,Iq[IHa nopa

ryQona ca JroKaJrr,rrera Peny6nuxe Cpncxe. Apyrer qr.rJb oBe rese je Aa ce Ha ocHoBy
go6ujenux cir:Harba o pe3yJrrarnura (pnsrauro-xeuujcrux oco6raua oBI{x ry(fona Bprur
rrro4ra(praxoBarbe rroBprrrr4He [pr4poAH]rx y3opaKa, Kao r4 Aa ce HcIJ,uTa aAcopnql{oHa
iraoryhuocr H3BopHe u uo4ra(pnxoBr[re $opvre oBr{x y3opaKa Ha pa3nl4qure Bpcre

agcop6ara.
Y reopnjcrorvr guje.iry oBe Allcepmqzje KarrAI{Aar je onncao crpyKrypy 3eoJlrra,
rbr,rxoBe (pusuuro-xerranjcxe oco6rEne, noce6no ce ocnphyhr.I Ha KJII,IHoTITLIJIoJIIT Kao

jeaau og uajsactyumeuujux Mr{Hepana uely seonr.rruMa. Y onou 4ujeny 4ucepraqr.rje
cy onrrcaHr4 lrrarluHn nprarrajene oBrrx clrpoBr,rHa y pa3Jrr,rrrr{Tl,Irr,r o6naqruua uu4ycrpuje,
eronorr.rje, roJborrprBpeAe r,r MeAr4rIr{He. KanAnAar je y reopujcxou 4njely onrcao I4

HaJla3lrrrrra 3eonr{Ta y Peuy6nraqu Cpucroj, upu uerray je ru{cao o roraquja:r.ra
HaJr,r3r4[rra, [sIExoBoM suauajy, KoJrr4qHHr{ r.r KBuIJrr4Tery cl{poBuna xoje ce HaJIa3e y
HeKrIM OA OBI,IX HiIJIa3UIrrTa.

2)3eonraru Kao rrpo,{Hra uarepuja-nn ca je4zucrneuuu (pusnuxo-xeuujcxutrt
KapaKTepLICTI4KaMa Cy OAaBHO [pI{BJIaqunI4 I{HTepeCOBaIbe HayqHLIKa, a aKTyenHu Cy rr y
Aarrarlrrre npujene, o qeMy cnje4oue rrauoro6pojHr,r pa,qoBr,r xoju cy ce o6janrrlrBaJtkr kr

roju ce o6jan.nyjy Ha oBy reMy. 36or cnojrax aAcoprqproHrx oco6una ra nroryhnocru
jonou:rrrjeHe HayqHr.rqur cy lacnurr{BaJrr{ uoryhuocru rbr,rxoBe anruxaquje y pjemanarry
ropyhrax eroJrorrrKlrx npo6nema, ro jecr y [poqecuMa yKJrtubarba pa3Hr4x nonyraHara r.r3

BOAeHT{X TOKOBa, 3eMJbe [r 3paKa.

Y paay roju je o6jar*eu 2015 roanse ro.{ Ha3r,rBoM ,,The potential of clinoptilolrte-rich
tffi from Croatia and Serbia for the reduction of toxic concentrations of cations and
anions in aqueous solutions" Karmen Margeta, Stefica Cerjan Stefanovit, Venieslav
Kauiii, Nataia Zabukovec Logar cy ce laslayw lrcrn4Tr{BrrrbeM 3eoJrr4ra ca rroApyuuja
Xpsarcxe n Cp6uje u uoryhnocrr,rMa ILExoBe aruNraquje y rpoqecrrraa copuquje
ToKcuqH[x joua reux]rx MeraJra. Oea cryauja je noxa:ara Aa ce xpBarcKlr 14 cprrcKu
3eoJrr,rTr.r ca Br.rcoKr.rM ca4pxajerr,r KJrr.rHorrrr,rJronlrTa Mory ycnjeruno KopHcTI,ITlI 3a

KoHTpony pa3lwrsvrrtrx roKcr,rrrHlrx MeraJra y rperMuury BoAe. Ona ucrpaNuBarua cy
loKa3aJra Aa ce KoHueHTpauuje uerara cnasyjy oA rroBprnl,rHe Ka yHyrpalIrlbocrl,I
Kpr{cranrra uornplyjyhra cyrecu.rjy Ea ce aroM}r MeraJra EpBo axyuynrapajy Ha

uoBprrrr,rurr, a xacnuje rroJraKo Ard$yn4yjy Kpo3 rberoBe KaHaJIe Ka yHyrparrrllocrll
3eoJrlrra, rrrro Ha Kpajy yruqe Ha rponopqujy joucre usrujene il xeMl{copuquje y
flpoqec[IMa npey3r.rMalba MeraJra 3eoJrHToM. l[ro ce rr{qe cereKTLIBHocrt4 3eoJII,ITa 3a

o4plene Bpcre MeraJra, KJruHorrrr{JroJrr,rrr,r ca MaKcHMaJrHr,rM 4uueusujarrra KaHaJIa ox 0,76
x 0,30 nm, npe(leprpajy ynoc jona ca Marbr4M xr{Aparr.rcaHurra paAujycor,t. 36or rora
KJrlrHorrrr,rJroJrr.rr norruyje nucox a$unrrer [peMa oJroBy ca Marb]rM x[IApar]IcaHIrM
rarjonrErraa. Hapasno, nocroju MHoro Apyrr,rx $arropa xoju yruuy Ha ceJIeKTI,IBHocr,

rrorryr npr,rcyrHocrr,r Apyrux Bpcra MerirJra (Hnp. aujoucru o6JtHx, (popuuparre
HaHoKJracrepa oKcr{Aalxn4poxcnAa Merana upra o4pefeuou pH), crarbe oxcuAaIluje,
flpr{cyrHocr ocraJrr{x $asa r,rr.{.

Y uper:regy aKTyeJrHocrr,r reMe rpe6a rroMeHyrr4 rroriraBJbe noA Ha3llBotvt: ,,Natural
Zeolites in Water Treatment- How Effective is Their Use" autora Karmen Margeta,
Nataia Zabukovec Logar, Mario Sitieg i Anamarija Farkai o6jae.rseuor y qaconrcy

Water Treatment 2013 r HA frorJraBJba AaJII4
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3aK,r'byr{aK: ,,Je4uucrneHa cnojcrna joncxe u:rrjeue H aJcoplur,rje, nucoxa nopo3Hocr r{

o.l-rur{Ha repMl{rrKa cra6i.rmrocr 3eoirrrra qHH}r rrx Bp-ro noro.uHrrM 3a MHore npoqece
nprlujeue y rperMaHy noAe. Muore pa3nr.ir{Hre cry;ruje c}-rroKa3aJle IbI4xoBy eQuxa*rocr
\- c\rarberLy KoHrleHrpaquje sarafunaua (reruxux r{era.'ra. anjona u opraHcKlrx uarepuja)

) Bo.ru. C:roNenocr Bo,4eHHx crrcreMa:axrujeea noce6ny rraxlt'y y o.qa6upy u npwlpeMr.I
rrarepujana 3a npeq[mhasau,e Bore. Xenujcxo rroHarrrame [puporHl4x 3eonlrra y
pa3irur{Hrr.iM Bo.qeHr{M cpeAuHaMa, [rro je rarofe 6uro upeguer noeujux reoxeuujcrux
H rexHoirorrrKr.rx cry4uja, AoAarHo cy .{oKa3ane rrr4xoBy npuujemranocr, IdaKo npaherre
pH npujeaHocru r4 rberoBux nponrjena, ocraje BeoMa BaxHo 3a ILrxoBy ynorpe6y y
crBapHoM oKpyxerby. Hauue, 3eoJrr4Tr.r Mory crynuru y unrepaxqujy ca BoAoHLIKoBLIM

lrnu xr{ApoKcr4.]rHrrM jonuua [p[cyrHr4M y pacrBopltMa Lt, Kao noc,'beAlrqy IaMarI4

o4pefeue $u:uuxo-xenaujcxe nojane Kao rrrro cy xr{Aponr43a rrBpcrr.rx uarepuja,
gerpa4aquja, oraname Ir rraK r,roxe Aohr,r Ao (fa:nux rpauc$oprraaquja. Cee oee nojane
orrer 3aBr4ce oA crpyKrypa,,rHr,rx KapaKTepr4crr.rKa u xerraujcxor cacraBa nopuuheuor
3eoJrrdra. fianac rrao4ra$uxoBaHr4 rrpupoAHr{ 3eon[Tr4 ce cBe Burrre Kopr,rcre u :a 6uo:rourxu
TperMaH Bo.{e, ynpaBo 3a noBprrrr.rncro Be3r4Ba}be 6uorourrr4x areHaca r43 BoAe. ilasr,a
r.IcrpaxaBawa6u rpe6a,ra 6nrn ycrvrjepeHa Ha orrrr.rMpr3arlujy nocrynaxa vro4ra(puxaqraje
loBprlrl4ue paAV, nosehama rrprxoBe eSuxacriocru u uo6o.nruana cuoco6riocru
pereuepaqraje. Ha4a,'re, AerartsHa KapaKTepr,r3aqnja [pupoAHr{x u rrro4u$rExoBaH}rx
3eoJILITa je norpe6Ha Aa6u ce 6o,'re pa3yMr{o oAHoc crpyKType u cnojcrana, rrrro orBapa
HoBe lroryhuocru rruxoBe npuujeHe. Moryhnocr rartsrbe npnujene Kopr.rrxreHr.rx

3EOJIITA KAO I,I TIOHATATbE 3EOJII,ITA Y CKCTPCMHI,IM YCNOBI,IMA, HA H}ICKI,IM TEMNEPATYPAIIA,,

rpe6uo 6u ta 6y,uy ucnuraHrl."
Hayunraqu ras IIoJEcre W. Mozgawa, M. Krol,W. Pich cy y pa4y nz 2009. roAlrHe no.(
HiBIaBoM ,,Use of clinoptilolite for the immobilization of heavy metal ions and preparation
of autoclaved building composites" Ltcilurr4BaJtu a.4copnqujy jona reruxlrx MerzrJra (Ag*,
Pb2*, Cd2* i Ct'*) Ha KJrr{Horrrr4JroJrlrry, a oHAa cy nocnraje aAcoprquje npunwr
ral{o6unrasarlnjy aacop6oBaHr.rx jona go4anarbeM CaO y xuAporepMirJrHoM nocryrrKy npu
qeMy cy Ao6uru KoMrro3r.rrHe uarepnjane Mirlre rycrr.rue, a Beruxe urpcrohe iloroAHe 3a

Kopr,rrrrrerbe y rpafenraHapcrBy.
Mnorn Hayuur.rqu cy ce y ceojuu paAoBr,rMa flasuttu ucrruruBalbrtM Kr{Herure copnquje
noJryTaHaTa Ha nplrpoAHr.rM 3eoJrr.rTr.rMa, na je rpyfla ayTopa R. cortds-Mart{nez , M.T.
OlguIn , M. Solache-Rios y pW rroA Ha3rrBou ,,Cesium sorption by clinoptilolite-rich
tffi in batch and fixed-bed systems" 3aKJbyqsJB Aa oBH 3eoJrr.rrHr.r Marepujwru uuajy
Ao6pa cnojcrra aa copnqujy uesujyiraa ra3 BoAeHlrx pacrBopa, Aa MoAen rceyAo-Apyror
peAa orucyje xnneu.rKy copmluje u Aa oBy copnqnjy naj6orse ourzcyje Jleuruup-
OpojH4mx a.ucopnur4oHr{ rr.rr r,r3orepMe.

MoryhHoct yuorpe6e 3eoJrrrra y pa3nuqr,rrr,rM rrpoqecr.rMa HzrBeJra je uuore HaytrHuKe Aa
BpIIre rrao4raSraxaqnje oBr.rx nplrpoAHHx uarepuja.na raxo 6u no6orsruaru rbrrxoBe

$usuuxo-xeuujcre oco6une. Cheng Wang, Shaozheng Leng, Huidong Guo, Liyun Cao,

Jianfeng Huang cy y paAy rroA Ha3r,rBow ,lcid and alkali treotments for regulation of
hydrophilicity/hydrophobicity of natural zeolite" us 2019. roAlrHe rrcrr{rr.rBaJrra yruqaj
Kr4cerux ra 6asHr.rx rperMaHa rrpupo.uHr{x 3eoJr}rra ua xu4po(po6Hocr u xugpo(prurHocr.
Pesylrara cy floKruaJrr.r Aa je rperMaH Kr,rceJrr,rHoM yKJronr,ro 5,05-23,26 lexYo
arryuxruajyMa r,I3 oKBr{pa KJrr.rHorrrr.rJroJrr{Ta yuorpe6orr,r a3orHe KI,IoeJII,IHe (c: 0,1-3
mol/dm3), AoK je a.ma-nnou o6panoM yrJrorbeno 0,49-7,64 rex.%o cumaqujyua ue

oKBr{pa KJurHorrrprJroJrrrra yuorpe6orra uarprajyrr,r xrrApoKc}rAa (c: 0,05-0,8 mol/dm3).
Yxramarreu Si u Al, ama-nru{M r,r KrrceJr}rucrr,rM TperMaHoM cMarbeHa je rpncra:ruocr
KJrr.rHorrrrrJroJrr.rra r.r yBenHKo nporraNjerrena cuequ$uqua noBpIIrIaHa I,I crpyrTypa ropa
3eoJrrrra. floeeharbeM oAHoca SiOz/AlzO: y crpyKrypu 3eonlrra KTIoeJILIM rperMaHoM

AoBeJro je ao cMarberba copnquje BoAeHe nape, o,{Hocno Ao noneharra xNgpo$o6Hocru
I4CTIIITIIBAHHX
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.{a rrro4u$r.rKoBarre nprpoAHor 3eoJmra uorehana e![nxacnocr aAcopnquje aeonura
flpeMa HeKIIM xatjouuua (6arap, Marrrarl rrnrrc) uoraayje ]I AoKropcra Al{ceprar\krja
Kpazoeuh (2014) y rojoj je rtro.ryrfrucaqEja rrpnpoAHor 3eorll{ra Ia3BplrreHa

xorrr6nnaqujoM MeroAa sa 4o6ujame reruTa u rsoxle rrperpuBeHor 3eorLITa y 6asnoj
cpeAr,rHlr. ,{oxasauo je m 4o6ujeau KoMrro3ET rrpupo.ryror 3eoJrlrra r,r rerl4Ta IrMa

B[AJbr.rBo 6ory aAcopnu]rony cnoco6nocr npeMa jouuua oJIoBa I,I3 BoAeHor pacrBopa.

flpupogur u Fe(III)- uo4u$raroBaHrd 3eorrrrrr,r cy Kopr{rrrreHu sa a4copqnjy joua oJIoBa I,I3

KlrceJrr{x pacrBopa (pH:4.2) uro je npu6mxuo ycnoBraMa y xojuu ce oJIoBo Hana3l{ y
orrraAHr.rM BoAaMa. Majemajyhy ycnoBe Kao rrrro cy norlerHa pH-npuje4Hocr,
KoHueHTpaquja jona oJroBa, BeJrr.Frr4Ha trecrr.rua a4cop6ara, TeMfleparypa ,I ocrilno
AoKa3aHo je aa ce, HaKo rrpflpolHr,r 3eoJr]rr nesyje snauajny KonuqI,IHy jona onona (64
meq/100g), uo4n$nxaqnjolr jonr.rrraa rnoxla y jaro 6asuoj cpeArrHu a.qcoprulroHpl
Karrallrrrer 3Haruo uosehana (128 meq/l00g).
Y paay Touaweeuh - Vauoeutt u ocmaau (2001) Ecnr,rrlrBaHo r{H Br4rpo, BLIA}I ce Aa

,qjelrarrrra.rHom uogra$nxaqrajou floBpr[r,rHe 3eoJr[rra ca opraucKuna rarjonoM, AoJIa3I,I Ao
cTBaparba aKTr.rBHr4x rleHTapa ua rojnlra Aona3r.r Ao a4copuqraje cra6o flonapHl{x
MlrxporoKcrana. [o6pu etfexru cy aoGujenu sa a-n$aroKcr,rH 81, seapareHoH, oxparoKcl{H
A u epror irJrruurolrAe. T- 2 roKcr4H ce a4cop6oBao rpeKo 80o/o, a lAC :ajeaHo ca Ibr4M

oro 50olo.

J.L. Cerrillo, A.E. Palomares, F. Rey, S. Valencia, L. Palou, M.B. Pdrez-Gago cy y paAy
noA Ha3LIBotr. ,,Ag-zeolites as fungicidal material: Control of citrus green mold caused by
Penicillium digitatum" w 2017. roAr{He ucilLrruBaJrur auruftyuraJrHo 4ejcrno cpe6po
ruogu(pnroBanllx 3eoJrr,rra. AuruQynraJrHa aKTr4Bnocr cpe6pHlrx 3eoJrr,rra 3aBvrcura je oa
KoJrlrrrr{He cpe6pa, rj Si/Al oAHoca u ronororuje 3eonr.rra. Haj6oru pe3ynraru 4o6rajeHra
cy ca 3eoJILIToM ca najnehuM ropaMa n Hajnehurra oAHocoM Si/Al. O6je rapaxrepr{crraKe
oJraKrrrane cy ocro6alame Ag* aurusynranHor areHca r4 rleroB KoHTaKT ca henujaua
rJbI,IB[Ua.

3)Irlcuutunalbe nplipoAHr.rx 3eonr4ra ca roApytnja Peuy6rurxe Cpucxe roja cy rpoBeAeHa
y oroj 4Iacepraqrajil cy Aul-aAonpr,rHoc y Kapaxreprasaqrju Hcrr.rrr.rBaHrax vrarepujtura, re
Ha ocHoBy rora oJraKrrraJra AaJl'la HcrpiDnr.rBarba y noJby npuirajene oBlrx cflpoBr,rHa.

4) Casnama ao6ujena oBr,rM paAorvr 6rahe uorcuqujamro upuujerbr{Ba Ha pa3nuqr4rr{M

uo4py.najuMa JbyAcKe .qjenaruocu,r Kao rrrro cy: rroJbo[plrBpeAa, eKonornja, un4ycrpuja,
MEAI,IqI{HA I{TA.

l) Vxparxo ucrahu pa3J.ror:6or xojux cy HcrpaxuBatra npeny3era !r flpeacrael.rrr.r npo6.neM, npe.rlMer.

ut4JbeBe t4 xItIoTe3e:
2) Ha ocHoey nperneaa nureparype caxero npHxa3arr4 pffiynrare nperxoAHlrx lrcrpaxaBa*a y Be3lr

npo6,reura xoju je r4crpaxuBaH (eoar.rru paq)'Ha.ua o6yxnara najuoeuja u uaj:uauajuuja ca:Hama u: re
o6,racru KoA Hac u y cnnjery);

3) Haaecrr.r aonpuHoc re:e y pjeruaBarLy u3yqaBaHor nperMera ucrpaxr4Balba;

4) Haeecrra oLreKrrBaHe HayqHe n flpanMaruqHe ]onpuHoce qucepraquje.

V MATEPI4JAJI I,I METOA PAAA

1) Oa npfipo.qHrlx lrarepuja,ra, ca oBHx noKaJrnTera, BprrreHa cy xcrpaxplBalra Ha

y3oprlrrMa:
y3opax i (fopma [lrrerorprsa HaJra3r.r[rre fluu:ruhr{, JroKuulrrrer 1),

y3opaK 2 (fopna f[rseroruHa Ha,ra3luure llan:l.rhr{, JroKzLirI{Ter 2),
y3opaK 3 (fopma lllrrerorusa Ha-ra3nure Hosaxoeuhu, roxa,rurer i),
y3opaK 4 (fopma Ll-lru,eroruna Ha-ra3riurre HosaxosnhIa, roxarurer 1),

y3opax 5 (foprra LUrrerorusa Hara3uUrre Hoeaxoeuhn, :tora,turer 1),

y3opaK 6 (fopna lflneroruua H&-Ia3IIurre 11'S Hoeaxoeuhl{, JIoKzuII{rer 2),
7 ITIe,erorlrua Hara3rlixre norallE:ret 1
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y3opaK 8 (fopma Ilhseroruna HaJra3r,rrrrre Hogaronzhtr, roxamarer 2).
2)Meroae Kopr.rrrrreHe y onoj 4ucepraqrajr.r Karr,qnAar je uonujenuo y anuje rpyfle:

l - MeroAe Kapaxrepr.rsarlnje
2. A,qcopuquoHe MeroAe

Cnojcrna y3opaKa orapaKreplrcaHa cy :

Texcrypa-nue oco6uue y3opaKa (cnequ(pu.nra rroBprtrI,IHa, cpeAILI,I rpeqHuK nopa,

4rcrpn6yuuja nopa rro BeJruqrHr,r, yKyrrna 3anpeMr{ua uopa) o.upefnnane cy MeroAoM

Er,rcKoreMrreparypHe a4copnquje Nz (-196 "C) y crpyju He rao noceher raca (LTNA). 3a

r'rjepeme j e xopuruheu HHcrpyMeHr Micromeritics ASAP-2000.
Tepnrorpannnerpujcra anurvr3a, TG/DTG r.r3BeAeHa je c qlEneru o4pefanarba roIIJIorHe
cra6alnocrrz y3opaKa 3eoJrnra. TG/DTG -aHaJrr,r3a je usne4eua sarpujenalbeM y crpyju
a3ora r{nr.r BiBAyxaflpfinporory oa 100 cm3 min-I, 6psunour oa 10 oC min-I. 3a repunuxy
aHaJrr{3y xopHurheu je uucrpyuenr SDT Q600, TA Instruments. TG/DTG uncrpyueur je
noBe3aH ca MaceHr.rM crrexrpoMerporu Perkin Elmer Hiden 300 (HPR-20 QIC EGA).
Karaqareroru xarjoucxe joHousujene ympleuo je rojn je jon y AoMr,rHaHr:nou no.noNajy

r.r AocryrrHocr raslrjerblrBr,rx r<arjona Ha rroBprnunvr vt y KaHairr{Ma Ml{Hepana (KKI).
Bpraje4uocr KKI je o4pelena raKo ruro je y3opax 3eorrrra .ruja je Maca H3Hocuna 1,0 r
cycreHAoBaH y 100 cm3 pacrBopa anourEjyna-arlerara ronqeurpaqaje 1,0 moldm-3.
Cycnensuja je uujerua*a y BoAeHoM Kynarr4Jry, npr 6psuuu 105 o6pr min'l sa 25 oC

ror<ou 24 h.
ZuSparlpneHoM crrerrpocrounjorra, ynpfeuo je upncycrBo (pynrqraoHaruttx rpyna y
crpyKrypn (FTIR). I,In$paqpeeHa cneKrpocrour,rja rprpoAHr,rx y3opaKa paleHa je u?
cnextpo([oroMerpy FTIR-BRUKER, Tensor 27 (SAD), y no4pyujy 4000-400 cm-r,
upxujenolr ATR PLATINUM MoAyna ca pe3orryrlujorvr o4 4 cm-l u 16 cxesona. Ysopuu
cy npuje aHurnr,r3e cyrueHr{ ua 100'C24h.
Creuupajyhorrr enempoHcKoM Mr{KpocKorrujou ca eneprercKr{M Ar{c[ep3rrBHr4M cr,rcrsMoM

rrcnlrraHa je urop$onoruja 4o6njeunx y3opaKa (SEM), (EDS). 3a enemenrapHy aHarrr.r3y,

Kpr.rcranoxenanjcra rrcrrrrrrrBarra u rclujarbe Mr{KpoSororpaQuja uorasnrax y3opara
r<opuurheH je creunpajyhu enerTpoHcKlr Mr,rrpocKorr rrrrra JEOL-JSM-5300 (Jauau)

IIoBe3aH ca eHepreTcKIIM ALIcnep3LIBH[M cLIcTeMoM (EDS).
MeroAorr,r pen.ureHcre 4n$parcrlrje nprxa y qr{Jsy raeura(fr,rrarluje, yrnplunarra

Kpl,rcrarrr.rHr{rrHocrr (XRD). fia$paxqroua rr,rjeperra cy ]r3BpmeHa Ha 4u(pparrouerpy 3a

rpax MapKe Bruker D8 Endeavor roju pa,u.r Ha rrprrnrlr.rry Brag-Brentanove reouerpnje,
ca Ni-$unrepoM ropuruherreM peHAreHcxe qujenu ca ro6a-nuroM aHTr,rKaroAoM oAHocHo

ynorpe6orra CoKo 3paqerLa raJracHe Ayxr,rHe )u:1.78897 A. Hanon Ha peHAreHcroj Urajenra

6uo je 35 kV, a crpyja 40 mA. 3a Gurexeme 4ra$parroBaHor peHAreHcKor 3paqerba
yuorpuje6reH je cqr{Hrr.rnaur4oHr{ AereKrop.' Mjeperre je r.r3BprxeHo y oncery
gn$paxqnoHr{x yrJroBa20 ol,10o Ao 90" ca KopaKoM yrna oA 0,02o u ercno:nqujoM oA

0,50 s rro KopaKy. Ys noN{oh nporpavrcror narera Difrac. EYA v 4.2.2 je uanpruena
o6paaa y3opaKa. To no4pasyurajeaa no3r.rrlr4oHraparbe r,r $uronarre go6rajeurax rII4KoBa Ir

ropexqaja beckground -a.

Y qury rrrro rrrupe upuujene ry$ona prcrpaxr,rBan je rruxoe a,qcoprurouu a$unurer
rpeMa pa3rr.rtkrn4ra agcop6arraua. PafeHa je: agcopnuuja Kr4ceJrlrHa, a4copnquja NO:- -
jona, yruqaj uace a.4cop6euca Ha aAcopuqrjy relrrrllx MeraJIa, ynEqaj Bpcre ry$a Ha

a,qcopnqzjy guKnotbeHara, yrr,rqaj rvrace agcop6enca Ha aAcopuuujy gurno(peuaxa, yrwlaj
KoHTaKTHoT BpeMeHa Ha aAcopnqxjy gm.noQeuara, ym,rqaj pa3nuq[Tax KoHueHTpauuja
pacrBopa gur;ro$euara Ha aAcopuxjy.
Cne ua6pojaHe MeroAe cy 6ure Aare r{ y upnjanu reMe oBe alacepraquje, raKo 4a uuje

Aorrno Ao oAcryrrarba rpunuKoM rBpaAe Ar.rceprarlraje y ogHocy Ha npujany. Ose Nlero.qe

Kopr.rcTe I,r Apyru ucTparr.rBalrlr [pr{Jr}rKoM }IcfluTr.rBzllba IIJIyMI{HOCHJII,IKaTHI,IX Urarepnjala
r{ oHe cuaaajy y craHAapAHe MeroAe auanrr3e y oroj o6nactn.
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VI PE3YJITATII I4 HAYIIHII AOIPIIHOC I{CTPAXHBAIbA

1)O5-iacHurH uarepuja,r roju je o6paliHnan, rpnreplrj1'ue xoju cy y3eru y o6:up ra us6op rrareprrja-ra:

l)Jaru KparaxyBr4Ay npranaujerreHrz Meroa ucrpa;,r\uBalba npu uervry je naxHo outtjeHnrtt c,letehe:
1. Ia,rn cy npuvujelbeHe Merone r4crpaxlrBarba aAeKBarHe,.[oBoJ],Ho raqHe u caBpe\leHe. titl:.'l.i:;'-,

Brr.qy .(ocrnrHyha Ha roM noJby y cejercxnrut HHBouMa;

2. !a,rr je aorxno ao nponjeHe y o.qHocy Ha [JraH Hcrpaxl4Barba xoju je :ar rpir,irit.rr"' -1,1.r]Be

-tor(ropcKe re3e. aKo jecre 3auro,
3. !,a,rn ucnurHBaHil napar\4erpn aajy ir,oBo,,bHo eJleMeHara r.r,rr.r je rpeda-ro HcnHTIlB3ri{.rL\L1l HeNs. }a

nov3aaHo r.rcTpaxuBalne;

4. Aa rn.ie crarucrfiqKa o6paaa no.4araKa a.qeKBarHa.

1) TercrypaJrHe oco6r4He rpupoAHr4x y3opaKa ca JroKaJrrrrera flunruhu r Hoeaxonuhu
(ysopur 1-8) oapebeHr,r cy Ha ocHoBy a.(copmlr4oHo-AecoprqrroHlrx lr3orepMll Nz ua
TeM[sparypu -197 "C. Its p*yJrrara oBr,rx aHarrr.r3a ce BnEt4 la ce yrJraBHoM paAI4 o

Me3orropo3ur.rM Marepujaruua rojr,r rauajy penarraBHo Mane cflequ(praune rIoBpIrrI.IHe Koje

cy ce KperaJre y r,rHrepBany oA SpBEr : 10,8 m2g-1 sa y3opaK 1 4o Sperr : 113,27 m2g-l sa

y3opaK 7 mro je rapaxrepHcrr.rrrHo 3a rrpupoAHe anyMr4HoclrJrr,rKare.

TepuujcxoM aHaJru3oM npr.rpoAHr4x y3opaKa ca JroKaJrr,rrera flunnuhll u HoBaKoBt4hr4

(ysopuu 1-8) 4o6rajene cy 3HarrajHe un$opruaquje o rpoqecrrMa Aexl,rAparaullje,
AexlrApoKcr,rJraqEje ra TepMr,rtrKe cTa6r4nHocTlr arryMlrHocrrJrr4KaTHr{x y3opaKa ca oBLIx

JrorurJrrirTeTa. Kol cBr{x y3opaxa je 4o[rno Ao ry6r.rTKa Mace, ol,7,4yo KoA y3opaKa 1 u 2
Ao 16 o/o xol,y3opKa 5. Aexrgpara\ilja ce o.4Br{jaray [Ba Kopara. Y npnoru Kopary (oA 50

- 150 'C) Aouro je .qo ry6zrKa noBprrr,rHcxlr Be3alre BoAe, ,[oK ce y ApyroM Kopary (170 -
800 "C) ry6utaBoAa il3 KauirJra u ruyrrJbrHa. Koa y3opKa 5,6 u 7 je 4oruno Ao ra3ABajarba

OH-rpyna Ha reMrepurypv nehoj og 700 'C. Onona aHarrr{3oM je yrrpfeuo Aa ce cBr.r

y3oprl[ uouaruajy cra6unHo Ha Br.rcoKr.rM TeMrreparypaMa H Aa ]r3y3eB Aex]rApararluje ue

Aona3r,r Ao sehux npoujena y crpyrTypr,r oBlrx c[poBr,rHa ca noeeharleM TeMneparype, To
jecr 4a cy oBr.r y3oprlu repMocra6r,rJrHr.r.

Ha ourony pe3yJrrara 3a KarjoHcKr.r KarrarlI,trcr jouousrrajeue Br{,(rd ce Aa cBE y3opul4
caApxe usujemure rarjoHe (1.[a*, Mg'*, K* i Ca2*) y cnojoj crpyKrypu xoje y piBnuquroM
onajepy Mory r.rJrll Aa orrrycre r.rJrpr la Lrx sarr,rjene ca HeKr,rM Apyrr4M eJIeMeHTLIMa LI3

OKOJIVHE.

FTIR -aHanr{3oM cB}rx y3opara je na ocnoBy eu6paquourx rr{KoBa y uoapyujy oa 2300
cm-l Ao 3000 cm-l nornpleuo Aa ce paAr.r o rplrpoAnr{M y3oprlrua, jep cy re ac?IrHaIIeIje

KapaKTepr.rcrr4rrHe 3a npucycrno C -arolra u opraucrux jegurrerra.Octaru uu6paquou*r
nuKoBri norasyjy rprcycrBo: TO+ rerpaeAapa (T: Si nnu Al -arou); Si-O-Si n Al-O-Al
Be3a; 3eoJrurcKe BoAe, u:ujemunux KarjoHa y KaHanr{Ma 3eoJrr{Ta ra OH -rpyna.
Crenr,rpajyhoru eneKTpoHcKoM rrarExpocrouujona ca eHeprercKo-Al,Iclep3l..IoHoM
peHAreHcKoM auaJrr.r3oM cy 4o6ujeue uurporpa$uje ucnuruBaHr.rx y3opaKa r4ie ce raqHo
uory ua4jerr{ [ope, KaLtaril) rrrynJbr,rHe y cauoj crpyKTypr{, Kao r{ floBprrrr{Hcru xerrujcru
cacraB, nmo gaje norBpAy ra ce pa1ur o rropo3HrrM tu'ryMrrHocI4JIHKarHI{M uareprajalurrra.

MnneponorrrKoM aHaJrr43oM y3opaKa, Ha ocHoBy 4o6rajeuux 4rE(lparrorpaMa yrBpleuo je
Aa ce y3opar 1 cacrojlr oA Kpr.rcraJrHr.rx crpyrrypa KBapIIa (SiOz) u MuHeparla, roju rpeMa
uefyuapoauoj rnacra$uraqujra rpurara rpyruI (pen4cuapa, aHoprl,Ira (CaAlzSizO$.
Ysopr 2 ce cactoju oA Kpr{crirnHux crpyrrrypa KBapqa (SiO, LI M}IHepana, roju npeMa

rvrefyHapo.{uoj rnacu(luraquju nplaraAa rpyflI{ Ser4cuaror.I4a, ue(pelnua
(Na:K(Al+Si+Oro)).
Ananu:a J e r4 oA
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MlIHepaJIa, rojn rpeMa naelyHapo4noj x.nacra(puxaqr,rjn rprrraga rpyrrl4 3eoJlllra,
KJII4HonTHJIoJII,ITa (C{a,K) :-o(Si36tr16)Q72' 20HzO). PenmencKoM aHzLIIIa3oM ysopr<a 4
yrnpleuo je ga ce onaj ysopar cacrojr.r oA Kpr,rcrrrJrHrrx crpyrcrypa Mr{Hepana, xoju rpeMa
naelyuapo4uoj xnacu(flrxaqujra rplrrraAa rpyrlr 3eoJII,Ira MopAeHI,Ir
((f{az,Ca,K2)+(AlrSi+o)O se' 28HzO).
PesArescroM aHanH3oM y3opKa 5 yrepleuo je 4a ce onaj ysopax cacroju oA KplIcranHI,Ix
crpyKTypa KBaprra (SiOz), KaJrrIHra (CaCO:) r4 Mr.rHepurna, roju npeMa rraefynapo4noj
xnacu$ raraq LrJu trpvnapLa rpyru wrcKyHa, MycKoBI,Ir (KAl2(Al S il O r o)(OH)z).

,{n(pparrorpaM y3opaxa 6 v 7 loxazyje aa ce oBr{ ysopurn cacroje oA Kpr{cranHr4x

crpyKrypa KBaprIa (SiOz), Kanrlrra (CaCO:) r.r Mr{Heparra roju rpeMa uefyuapo4uoj
xracrE(puraqwju npunata rpyrr 3eorrr.rra, xojnan4rar ((Na,K)Ca+(AlqSizzOzz)24HzO).
PenAreucrcoM aHaJrlr3oM y3opKa 8 yrnpleno je 4a ce onaj ysopar cacroju oA KplIcriuIHI,Ix
crpyKrypa Mr.rHeparra, roju rpeMa uefyuapo4noj xnacnSuraqraju rprnaAa rpynr
3eoJrlrra, xojrau4ur (Q.{a,K)Ca+(AleSizzOzz)24HzO).

Y rpemauNnapurM paAoBr4Ma recrr{panr,r cy rpr4poAura (rasnopura) ysopuu, HaKoH uera je
Ha ocuoBy rblrxoBor aSuuurera, [peMa pa3rr4rr[Tr.rna agcop6arurvra ( opraHcKe Kr.rceJrr,rHe,

NOr--jon, TerrrKr.r MeraJrr{, MeAr.rxaMeHr-4ux,ro(penax), o4uocHo Ha ocHoBy 4o6Iajenor
a,4copfl rlr{oHor Kzlrarlurera BprrreH o ga6np ysopra/ysopaxa.
Kao upru ronyraHT agcop6onaHe cy opraHcxe KrrceJrrrne. Ilpenaur4HapHr,rM r,rcnr4Tr4BarbeM

y3opaKa rpeMa cuphernoj Kr{ceJrr4Hr (xao uo4er rraceruuu), o4a6pan je ysopax 7, rojz je
uuao uajrehra a(punuter, oAHocHo arcopflq[oHr4 KanarluTer npeMa crapheruoj K]rceJr]rHr.r.,

A4copnquoHe I{3orepMe MpaBJbe, crpherne, flporruoHcre, 6yrepne ra nr{MyHcKe Kr.rceJrr4He

Ha oBoM y3oprry cy JleHrnrupoBor rurra v rpeMa Giles-onoj macu(puraquju cnaaajy y
lr3orepMe L2-ruta roj e ouucyj y rr,ronocloj Hy a,4copnquj y.
Agcopnquja rap6oxcr.rJrHr.rx KuceJrrrHa Ha y3opry 7, oraAa rrpeMa cluje4eherr,r
pegocfluje4y:
6yrepua KI,IceJIlIHa ) nponuoucKa Kr.rceJrr.rua > JrHMyHcKa Kr,rceJrusa) cupherHa KlrceJrr,rHa
) upanra KLIceJIilHa.

Kunetuqxo MoAenoBarbe je norasaJro ,{a ce KnuerurrKr,r p*yJrrarr4 aAcopnquje cnux
Kr.rceJrr{Ha naj6ome cJraxy ca (HHerr,rrrKHM MoAenoM nceyAo-Apyror peAa. .{o6ujeuo je
,qo6po cJlararbe reopujcre ra excneplrMeHTaJrue npuje4nocm sa q..

Palena je aacopnquja NOr--joHa Ha y3opry 1 rs Hana3r{rrrra lhau.nuhn ra ysopry 3 us
laaJta3vrnra Horaxonuhpr. Onu y3opqu cy o3HaqeHra ca (To).

A4copuquoue I,I3oreprrae NOI--joHa Ha y3opur,rMa I u 3 rr lblrxoBr{M ruo4Ia$uxaqwjava
cua,{ajy y r.r3orepMe Jlrrrx-rraua (ruu il, noArpyna MK) canracHo Giles-onoj
ruraor(pr,rxaqnju. Onaj run H3orepuu janra ce KaAa cy rpr,rBraqHe cr.rJre rasrraely caMr,rx

MoJreKyJra a4cop6ara eehe oA [puBnarruxx c]rJra usrraely a4cop6ara u a4cop6euca.
xaperrervr ocHoBHor y3opra, :6or 1exra,uparaquje cy ce oTBopr4JrH KifraJrr.r u nope y

yuyrparrrrbocrr,r y3opKa, re cy NOt--jonra 4r,r(pyuAoBilJlr,r y yHyrpaurbocr y3opxa I4 ca

noeeharbel{ KoHrreHrpaquje NO:--jona 4ormo je ao uoseharba a4cop6oaaue uace jona.
XapenrE y3opaK (T*) je lrogu$uxoBaH ca Fe3*-jouulra pr o3HaseH ca (Tx-Fe). flpaherrer'r

a4copnqrje NO:'-joua ua Tx-Fe y3opKy u3 aAcopmlrroHe r.r3oreprrae je BT,IAJrIIB raA Mace

a4cop6ara npr nehuu KoHrleHrpaqujwtU aJrlr Marbe Hero KoA Te, IrITo ynyhyje ua
3aKJbyqaK la je rvroluSuroearrerra go6ujeHa nononHuja aAcopnquoHa noBptll,Iua.

Pesy.uraru a4copnuuje NOI--joua Ha oBr.rM y3opIILIMa roBope aa je ynolerreu Fe3*-joHa y
crpyKTypy ry$ora Aomno Ao rro3lrrr{Buor HaeJreKTpr,rcarba floBprrrnHe y3opaKa, s6or .{era

je oua fiocrzrna 6ora sa agcoprrlrjy Eerarr{BHo HaeneKTpr.IcaHLIx NOI--jona, aJII,I He y
rrajepr,r y rojoj ce oqeKuBruro.

v 1 ce s6or HAKOH IIoKa3ao Kao HeIrITo 6orsu 3a
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NO: -joHe y oAHocy na y:opax 3.

A:ryrruuocr{Jrr.rKarHl,I naarepraja-nu ao6po a,qcop6yjy rerlrre Meruule, Te cy y oBoM paAy

EcrrtrTaHa aAcoprqraoHa Karraurrrer y3opara rrpeMa Pb2* r Hg2*-jour,ru a.I4ctpaxnBarba cy
pafeua ca y3oprlr{M a 1,3 u 8 g6or rbuxoBor cacraBa rr Kpr{crtulorpa(fcxe crpyKrype.

Pesyrrraru a,(copuquje rerrrKr{x MeraJra roBope Aa ce y3oprllr 3 u 8 cKopo I,IAeHTLIIIHo

uouaruajy rplr aAcopnquju Pb2* u Hg2*-joua ruro gaje rrorBpAy Aa ce paAIa o cJInqHHM

y3oprllrM a KJrr.rHorrTr,rJro Jrr,rTa.

Onu cy ce rroKirzrJrr4 Kao 6oru agcop6eucra sa Pb2*-joHe, Hero sa Hg2*-jone.
Tpe6a rroMeuyrra r,r ro Aa cy ce oHr4 rroKa3aJrr4 rao 6onu a4cop6eHcu y oAHocy Ha y3opaK

1.

A4coprrquja 4rarno(penaxa ([K<D) palena je us ABa pa3Jrora: npBI4 pa3Jlor je s6or
yKnalbarba oBor noJryTaHTavte orna,qHrrx noga @apuarleyrcKe r,rn4ycrpraje, a Apyru pa3nor
j e uoryhnocr Me.{rzrlr{HcKe }r SapnraqeyrcKe anJrrrxarluje ucrrurtBaHlrx y3opaxa.

Haros rpenuMrrHapHr,rx paAoBa, p$yJrrarr{ cy rroKa3uru Aa y3opqr.rx I u 2 utrajy najnehu
a$unurm rpeMa AKO. flourro ce pa,u,r o .{Ba y3opKa ca r4cror JroKaJrr,rrera (Ilunnuhu),
par je HacraBJbeH Ha y3opKy I u 3 (.norcalurer Hosaxonr,rhr,r).

AcoprqlroHe r,r3orepMe gurnolpenaxa (AKO) Ha y3opKy I ra ysopxy 3 upenra funec-onoj
xracu{uraqujn cnagajy y r-r3oreprrae C4-runa roje onucyjy ruurecrojny a4copnqujy.
I4soreprue C{-runa cy pe3ynrar Kooreparr{BHe a4copnqraje n jare ronaneruqnje sa

aAcopluuoua lrjecra usuely MoJreryna pacrBapatra r,r MoneKyna pacrBopeHe cyrrcraHrle.
2) Cau pe3ynrarr,r 4o6rajenu npr.rJrr4KoM r.r3paAe oBe Ar{cepraqnje cy jacno ra6e:rapno g
rpaQrauxra [peAcraBJbeHr{, Ha ocnoBy uera je [paBr{nHo Harrucala gucrycvrja rr Jrorr.rqHo

LI3ByIIeHI,I 3aKJbyqq[.

3) flpunuroM r{3paAe 4racepraquje AorrrJro ce ,4o ca3Harba o KBaJrr,rrery Mr,rHepanHe

clrpoBlrHe roja ce HaJra3H Ha repr4ropuju Peuy6mrre CpucKe r,r lrcrpaxeHe cy HeKe oA

uoryhnocrrl I6eHe npranajene. [oupuHoc oBe A]rceprarluje je rmo ce Ha ocHony .uo6njenux
pe3yJlTara ficrpaxr{Barba Mory uahn naquHr4 ynorpe6e onr,rx c}rpoB[Ha, a caMlrM Tr.rM H

rbr,rxoBe excuroaraqnj e.

Ha ocuony 4o6rajenux pe3yJrrara al;Lurvsa oreapajy ce HoBa rroJba HcrpiDrr.rBarba Kao rrrro
cy uprujena oBr{x c}rpoBr{Ha y pasJrr{qr,rr}rM rrporlecr{Ma KaraJrlrse s6or cnoje reprrarrqKe lr
MexaHr.rrrre cra6n;ruocru. Tarofe, uoryhnocr Be3uBarba pasnuqr,rrrax Bpcra MeraJra I,I

.nujexoua orBapa HoBo floJbe ,rcrpaxrirBarba aHTrrM]rKpo6uor u anrn6axrepujcr<or gejcrna
oBlrx MoAlr$Hxaqzja. flpaherre Be3r.rBarba H Apyrux Bpcra mrjexona rd rbr.rxoBo rocrereHo
oTrryrrrrarbe ca rroBprrrr{He oBr.rx MaTepujam y oKonr4Hy MoHro 6^ y 6yayhnocru
npol{3Becrr4 Hr43 HoBrrx rrcrpaxr4Ba}ba roja 6u Aarra Aolpr{Hoc upuujeuu oB}rx Marepujana
y $aprvrarlNj r4 r,r MeAlrrlr4Hr,r.

1) Yxparro HaBecrr4 pe3ynrare ao rojuxje KaHArAar Aoilrao;
2) OurjeHurv La ilv cy ao6ujeur,r p$yJrrarlr jacHo upuxa:aun, flpaBnltHo, JrorrrrrHo n jacHo ryMaqeHI,I,

ynopefyjyhu ca p$yJrrarr{Ma Apyrux ayropa u la tu je rasAuAar npH roMe l,IcnoJbaBao AoBoJbHo

KpHTHT{HOCTLI;

3) IIoce6Ho je BaxHo ucrahu ao rojHx HoBr4x czt:Hatra ce AouJro y rrcrpaxr4Barry, xojra je IbI,rxoB reoprajcru
r4 npaKTr,rqur4 Aorlpr,rHoc, rao u xojn HoBr4 r4crpaxuBaqKr4 3aAaur.r ce Ha ocHoBy tLI{x Mory yrBpAxrl4 HJI14

Ha3r,rpaTr4.

1) floicropcKa Ar{ceprauuja rrp Iapxa Eotpoxe rroA Ha3I,IBou ,,Kaparrepu:aqraja
ry$ona ca JroKa,'rurera Penr 5-ruxe Cpncxe v uoryhuocr IbI{xoBe anr[Kaquje",
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HayqHor pa,4a KaHAr{Aara. flopeA Tora, KaH4{Aar je upeqnsuo }r rorflrlKr anur43vpao
npeAJroxeHy TeMy r4crpaxr.rBarra rojy je sauoueo Ha JroKaJrr.rrerr{Ma flnn;ruhra u
Hosarosuhu, a 3aBprrruo y ra6oparopnju. CaueAanuu cBe pe3ynrare I,Icrpax&Barba,
Moxe ce KoHcraroBarra 4a je ran4n4ar ceojuM ercnepraMeHTaJrHlrM paAona Aolrrao Ao
rloy3AaHlrx rroAaraKa, xoje je o6pa4uo HayqHHM MeroAaMa, re Ha ocHoBy IbI4x

lorBpAuo raqHocr xr.rrrore3a rrocraBJbeHlrx npraJr[rKoM rrnaHl,Iparba cnojux
r{crpaxr4Barba. ,{o4arna npujeguocr oBr,rx r4crpannuBarba je y uoryhuocru nehe

eKcrnoararluje u anruxaur.rje ry$ona ca JroKzLrr,rreta Peny6rure Cpucxe.
Ypa$ena AoKropcKa 4racepraquja yrca:yje na cnoco6nocr KaHAr{.4a"ra la ucrpaxl4Balby
rrpHcrynr..r Jrorrlrrtrro, cneo6yxnarno ra qj enoBlrTo.
2) Y cxnaly ca nperxoAuo HaBeAeurau Kouwcuja 3a IrperneA, oqjeuy n o46pauy

AoKTopcKe 4ncepraqnje noA Ha3rrBoM ,,Kaparrepusaqnja rySona ca JIoKaJILITeTa

Peny6nure Cpucxe h uoryhnocr rbr.rxoBe amuxaquje" Mp ,{aprca Eo4poxe,
roncraryje la pa1 ucnyr+lar,a cBe rrpernocraBKe opr4rr4HanHor HayqHor pap.a, na ca

3aAoBoJbcrBoM npeAJraxe Hayuuo-uacraBHoM uajehy llpupo4uo-MareMarllqKor
ifarynrera v Cenary Yuueep:urera y Earroj Jlyuu Aa npprxBarr.r rolrrruBau
urnjeuraj rr KarrArrAary ouoryhu janny og6pauy.

1) Haaecru Hajanauajnuje qHH,eHUue uro re3rr raje riayuHy npnje.lHocr, aKo Hcre nocroje rartl
no3HrnBHy rpujeAHocr canaoj re:u;

2) Ha ocuory yxynHe oqjene aucepraunje xour.rcnja npeAnaxe:
- aa ce Aorcropcxa Auceprauuja ilplrxBaru. a KaHAuAary oao6pu o.u.6paua,
- aa ce AoKropcKa auceprauuja opaha xau,tnaary Ha aopany (aa ce aonyHu u,ru nruujeun) u,rr.r

- tra ce aoKropcKa tlrceprauuia oa6rrja.

,{ar:yrra: 13.07 . 2022. godine
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tIOTfII{C OBA KOMI4CHJE

[p 3ajer,raua '. )xo uayqss o0,lacT
Heoprancxa fI ,MATCMATUqKH

Qaxyrrer Y y Earuaryuu, npeacjeauurc

[p Paaa peAoBurr npoQecop, yxa
Hayr{Ha o6lacr (Dnstaqra xenauja, Texuo,roruxu

$axymer YHunep:urer y Baua,'ryuu, MeHTop -

Yuunep:urer y Eararryuu, v.nau
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,{p 3opa Jleeu. pe-loeuu rpoSecop, yxa HayqHa

o6,'racr H eop ra uc xa xerv nj a, Texno,r o ru ru Saxy,'r rer
YHnneprurer y Barua,nyun, MeHTop - qraH
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,Ip C-raeuua C,,raaojenlrh. peaoBHtd npoQecop. yxa
Ha\ qHa o6,racr AHa,.ruruqxa xertanja, TexHo:foruxtt

.Ip Cana ', yxa HayqHa o6racr
H e o p r a H c x a r e v uj a, Tex uo,r o ru xo- M erilny p u t( t,t

Qarr.rrer. YHueep:urer y BeorpaAy, v,raH



I{l-lBr-.,JEHO \lllu--bEtiE t{rau NoyHCHje riojH He xe.lri.ra norn}ffi= ;-:.:=-:4.' -:l ,: -: -.:r: -l
)'{rro-}e5e\{ Behrfie q-raHoBa r{o\{HCHje. x}'xaH je :a 1'uece } }rjBje[[-ra_' ,r'6E3:,1.4i3=:. :-:-.:.-.- l" --
r5cr xoiln He xe-ru la florrl'Ir]Ie I.BBje[rraj.


