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cop6eHTa Ha cnoco6Hocr
Marepnjarra na 6a:u SiOz

IPTIKAS HAYIIHI4X I/t CTPYIIH'IX PMOBA KAHAI'IAATA

P.6p. Ay'rop-u, Hac,"toB, rlacoIruc, roauHa, 6poj so,ryuena' crpaHLqe Kareropuja

Stojkovi6 Nikola I., Vasi6 Marija B., Marinkovid Milo5 M., Randjelovii Marjan S.,

puienovi{ Milovan M., Putanov Paula S., Zarubica Aleksandra R., A comparative study of ri-

hexane isomerization over solid acids catalysts: sulfated and phosphated zirconia, Chemical

Industry & chemical Engineering Quarterly (2012),18 (2), 209-220. (IF2o11:0.610)

Vzopt4u ZrOz uodu(tuxoeauu cynQamuua u/unu Qtoc$amuua cy ucnumueaHu Kao

, 
'::iln:;:::).y;x:::#:; l":;:;::i:,#:i;:;':Tii"tt!",{i,il!; ffi#:;;tr:;;.7 Mz:

u36pweHa BET, XRD u SEM aemodatta/urucmpyaeHmutHu.lw tnexHuKat4a, a yKynHa Kuceflocln

je odpel1ena rcopuwherbe^t Hammett-osux uudurcamopa. Axmueruocm Kamanusamopa je
'doeeierua y 6%y ca tuezolu.M Suzuuxo-xeuujcrcutt ceojcmeaua (cmpyrcmyp(an)uuu,

meKcmypcLxHuJw, tttopQonowncuru u nozpwuHcrcua). Belta aKmu*Hocnt Kanxara3amopa

n odu$ixoeauoz cyn$atnutta, Kart4ttHucqHoz Ha uutrcoi me^4nepomypu, noueduqa ie



nocmojehe GLtcoKe Kucettocmu, demep.uuttucauux/ymepfieuux cmpyxmyp(an)ruux ceojcmaea u

M$onoposHe cmpyKmype. Hutrca aKmueHocm ZrO2 uoduQuxoeauoz cynQamuna,
Kant4uHucaHoz na euu.toj mewnepamypu je y xopenatluju ca tuezo*o.l4 HuJtcot4 rcucenourhy u

nenoeonnujua Qusuaxo-xeruujcrcaru KapaKmepucmuKawa. 3aueuapmuea/ruucrca aKmu*Hocm

K am anus am op a a o d u @ uKo B aHux Q o c (t amu.t t a j e n c ct e d ury a Hu cK e Ku c e tt o cmu.

PaA npunaAa sayrnoj o6nacru .qoKropcxe AUceprauraje AA HE NENIIMI{qHO

Stojkovii Nikola I., Stojkovid Milan B., Marinkovid Milo5 M., Chopra Gurbani, Kostid
Danijela A. Zantbica Aleksandra R., Polyphenol content and antioxidant activity of Anthemis
Cretica L. (Asteraceae), Oxidation Communications (2014), 37 (1),237-246. (IFzor:=0.507)

Y pady cy aHcuu3ttpaHu eKcmpaKmu us KopeHa, rucma u q6ema 6unxe Anthemis cretica L.

(Asteraceae). Eumruu namepujat je erccmpaxolaH pasnuqumuw pacmsapaquila: .fr4emaHonoJz,

einaHonoJ't, aryemoHo.l4 u eolo.nr. trIs erccmparcama q) odpefieruu: yKynaH cadpcrcaj seruana u

yKynaH cadpcrcaj (tnaeoruouda; aHmuoKcudamueHa aKmulHocm eKcmpaKama je odpefiena Mz:
aemodaua: free radical-scavenging assay, radical-scavenging capacity assay, iron(III) to

iron(Il) reduction assay (IRA), cupric ion reducing antioxidant capacity assay (CUPRAC).

Excmpaxmu us KopeHa 6unxe cy noKasaru uajeutuy aumuorccudamulHy aKmulHocm y eeltuuu
mecmoaa (DPPH, ABTS, IRA), rcao u ruajeeltu cadptrcaj Qeuonau fitaeoruouda. Vmepfierua je
penat4uja - sasucHocm usue$y cadpcrcaja $euona u Snaeououda u aumuorccudamueue
aKmu qHo cmu aHalu 3up aHux ys o p aKa.

Pa4 nprznaaa Hayruoj o6lacrr 4orropcxe .aucepraur.tje AA HE AENI4MI4I{HO

A.R. Zarubica, D. Miliievid, A.Lj. Boji6, R.B. Ljupkovii, M. Trajkovii, N.I. Stojkovii, M.M.
Marinkovi6, Solid base-catalyzed transesterification of sunflower oil: An essential oxidation
state/composition of CaO based catalyst and optimisation of selected process parameters,

Oxidation Communications (2015), 38 (1), 183-200. (lrro,r:0.507)
Vmepfieua je rcopetaryuja usarcfiy cmpyxmyp(an)ruux ocoduua CaO Kamailu3amopa
(noposuocmu cucme.Ma, KpucmclnHe cmpyKmype - vucm CaO ca ozpaHuqeHuw duueusujaua
Kpucmatuma u yKynHe 1asuocmu KamanumlrvKu ctKmuzHux qeHmapa y oKonuHu u/unu Ha Ca"
jouuata Hd nozpu,tuHu Kamarusaruopa) u l.bezo6e aKmurHocmu y pearcquju MemaHoJtl,t3e

cyHqoKpemoloz y.rba. Onmuuusat4uii o,6q6psnux npot4ecHux napa.ryremapa je noxasaaa da je Mz:

onmumatHa met4nepamypa pean4uje 60'C (npuuoc od 8B?(, nocne 5,5 h pearcquje), a
onmu.MataH npumucaK 15 bar-a (npuuoc od 91,5% nocne 5,5 h pearcquje na B?"C).
MatneaamurtKu - pezpecuouu uoden auanuse je paseujeru u npuwetueH da 6u ce ucmoBpeweHo

i4oznu onmuJvtusonamu 1pojuu napaJttempu pean4uje (meunepamypa, npumucaK, spene
peaxryuje), rcoju ymuuy Ha npuHoc 1uodusena, me.l/tctKcurvtu3upao npuHoc )rcer'beHoz npouseoda

u ucmo1peJt4eno pedyrcoeanu mpowKoeu do6ujarua quoduseta.

Pa.q nprna.qa uay+roj o6lacru,uoxTopcxe,ulicepraquje AA HE NEIHMI,IT{HO

Marinkovic Milos M., Stojkovic Nikola I., Vasic Marija B., Ljupkovic Radomir B., Rancic
Sofrja M., Spalovic Boban R., Zarubica Aleksandra R., Synthesis of biodiesel from sunflower
oil over potassium loaded alumina as heterogeneous catalyst: The effect of process

parameters, Hemijska industrija (2016), DOI:10.2298/HEMIND150807001M. (IFzorn;0.364)

Ifpuaerua xemepozeHe Kanlaruse y npoussodruu Suodusena us 6unuux yna je Hapoqumo

aKmpaKmunHa y caepeueruun/daHatatuLot uunpaz{u6aLbu14a, s6oz npeduocmu rcoje

o6es6e$yje, Kao tumo cy: naKo pasdeaja*e (tasa u noHoeHa ynompe6a kamanusamopa, uaKo
je xouozeua Kamaltusa ruajueuthe rcopuwtteruu npoqec ua rcoueptlujcLnHol4 Husoy. l{um oeoz

ucmpazffu?at+ra je npurupeila y-Al2o3 Hocaqa yuanpefieruuu nocmynKo.t4 KoHmponucaHe

xudponuse anxorccuda ys onmut4usaryujy napanemapa npunpetile, me cuHmesa KI/AlzOt 
Mz:

KamaJrusamopa, Kao u mecmupatue rbezose aKmuzHounu y rupaHcecmepu$uxatpju
cyHqoKpemosoz yha (ca) uemauono.lt4 y t4LtJ'by dodujatta 1uodusena. Izlcnumueauu cy ymurlaju
pasnu+umux napaMemapa npoqeca (naceuu ydeo Kamarusamopa, tvonapHu oduoc
peaKmaHama, KoHmaKmuo epeue) ua rcorueepsujy cyHt4oKpemo*oz ylba y Memun-ecmpe *uruux
MacHux KuceruHa. fo1ujeuu p*ynmamu yKrcyjy da je uurcopnopaquja rcanujyu-joduda u

Hacmatux dpyzux jedun en a rcatujyam- (-orccud u -ctTy.MuHamu) y/ua crup))Kmypy y-Al2Oj
sruauajuo ymut4aila ua Qusuurco-xe.ttujcrce oco1uue (tuuanuoz Kamanu3amopa. Eumuo je
noeettaua yKynHa Sasuocm Kamanu3amapa u no6onuarue cy clusuuxo-xeuujcrce ocoSuue
Kamaru3amopa, utmo cee sajeduo no3umLt6Ho ymwte Ha aKmurHocm Kamalu3amopa y
p e axrluj u mp aH c e cm ep u rp urc aquj e cy HLI o Kp e m o s o z yr'b a c a Jil em aH o t o M.



Par upznaaa uayruoj o6lacru goxropcKe alrcepraqli1e 4A HE AEJII,IMI4IIHO

Mito5 Marinkovi6, Nitola Stojkovi6, Manja Vasi6, Radomir Ljupkovid, Tijana Stamenkovii,

Marjan Randelovi6, Aleksandra Zarubica, KVAIzO: as heterogeneous catalyst in biodiesel

prefaration: K* key factor for catalyst efficiency,. Oxidation Communications (2016), 39 (3)

xxx-xxx (Letter of Acceptance). (IFzor+:0.45 1 )

Euodusen ce cMatnpa naj1onuu xaududamola sa 3aileHy Qocunruoz dusen-zopuea, jep uuje

moKcutraH, o1uoenue je, 6uapaszpadu6, npou36odu eaucuje Matue utmemHux zaco9a u Jwatue

3anpe.MuHe tamenxHux eaco6a; .rt4olrce ce Kopucmumu 6es 3ctu4eHa nocmoieltux dusen-uomopa.

Euodusen ce uajuefiie npouseodu mpaHcecmepuQurcat4ujou 1unruux ylba. Easruo-

Kamailu3oeaHu npoqec mpaHcecmepur$urcatyuje npeKo xemepozeHoz Kanxarusamopa uMa

1pojue npeduocmu: Katn&,rusamop ce Mutce noHolo ucKopucmumu, He74a omnaduux eoda, 
N/^.5 iaxtaa ie cenapat4uja Q*o. V oaoa pady KI/Al2Oj Kamarusamop ie cuHmemucaH "'25

*toduQuxoeaHuq cor-zer nocmynKo.t4, me mecmupau y pean4uiu MemaHoltuse cyHt4oKpemo9oz

yma. pesynmamu norcasyiy da ur*opnopar4uja xanujyu ioduda/jedutuetua xatuiyua y

cmpyKnypy y-Al2O j snauajuo ))muue Ha nxeKcmypanHe u cmpyrcmyp(an)rue ocodurue

*oioruri*opa. PasnampqHu cy eQexmu pastwilmux napel4emapa npoqeca. flpuueua

Kamanusanxopa Ha 6asu KI/AlzOs, nod peranxusHo 6nazuu ycnoluMa npoqeca, p%yrmupara

je eeoua 1ucoKuwt npuHocoM.n4emur-ecmapa ruutux.MacHux Kucetturua od orco 99ok. Vmepfieuo

je da noepwuHcKa ceojcmea Kamattu3amopa uuajy eceru4ujanuu/npecyduu ymuqai Ha tue2o6e

K am dLnum uq rc e nep Qt opu a u c e.

PaA npunaaa uay+roj o6lacru AoKropcre 4acepraquje 14 HE AE[4M14tIHO

I{AIIOMEHA: yxoal4Ko je KaHAi.rAar o6jaello Brrlre oA 5 paSoea, AoAarH HoBe peAoBe y oraj aeo AoK}MeHra

rrcrryBEHocT ycJroBA KAHtrr{AATA 3A IIO,{HOruEBE 3AXTEBA 3A OIOBPABAIf,E TEME

KanluAar rrclyl6aBa ycJroBe npe4nll[ene 3axosou o BI{coKoM o6palonary, CrarForr }'nlrreprurera Il 
n4 HE

Craryloru @ary;rrera Aa floAgece 3axTeB ra ogo6para6e TeMe AoKTopcre gucepraUrje

Kaududam - cmydeum ,\oKmopcKLN cmyduia (flC) - Xeuuia na lTpupoduo-aameMamuqKow fraxyamemy y Huuy je ocmeapuo 150

ECIIB na lC u o6jaeuo 2 (dea) HayqHa pada y qaconuctil4a xamezopuie M20 (ueflyuapodHu qaconucu, M23 ug odnacmu u meMe

doxmopcxi:e dttcepitar4uje), npu ueuy je y $asu npujaee meue doxmopcxe ducepnta4uje ocmeaptro uudexc Hay\He KoilnenteHmHocmu

od 6 1Zdoea (nodat4t, us Cmimyma lTpupodno-uameJtLamltltKoe rpaxynmema Vuueepsumema y Huu.ty, Vt. 83 u Vn. 84).

ICIYILEHOCT YCJIOBA MEHTOPA

Arexcaugpa 3apy6 uga,peAoBHr npoSecop

Xerrruj a, flpuuemena u ungy crptjcKa xeMI'Ij a

30.10.2015. roa.
YcraHoea y xojoj je 3arrocrreu flpupo4uo-uareMarrrrlKlr Saxylrur
E-norura zarubica2000@.yahoo.com

Hairnauajuujn paAoBr{ MeHTopa rr3 HayqHe o6.rac'ru rcojoj npunaga reMa AoKTopcKe Ar{ceprauuje

P.6p. Ayrop-n, HacJtoB, qacoIruc, roAuHa, 6poj no.ity*teua' crpaHrllle Kareropuja

Vujidii Djordje, iomi6 Dusan, Zarubica Aleksandra R., Miii6 Radoslav D., Boskovid

r Goian C., Kinetics of biodiesel synthesis from sunflower oil over CaO heterogeneous catalyst, M2t

Fuel 89 (8) (2010), 2054-2061' .o

Zarubica Aleksandra R., Vasi6 Marija B., Antonijevii Milan D., Randjelovi6 Marjan S.,

^ Momdilovic Milan 2., Krstid Jugoslav B., Nedeljkovid, Jovan M., Design and photocatalytic tvrr lz 
ability of ordered mesoporous TiOz thin fiIms, Materials Research Bulletin 57 (2014), 146'
l5l.
Randjelovi6 Marjan S., Purenovi6 Milovan M., Matovi6 Branko 2. Zarubica Aleksandra

^ R., Momdilovid Milan 2., Purenovii Jelena M, Structural, textural and adsorption N/?lr 
characteristics of bentonite-based composite, Microporous and Mesoporous Materials 195

(2014),67-74.
Randjelovi6 Marjan S., Purenovid Milovan M., Zarubica Aleksandra R.' Purenovi6 Jelena

, M., Matovii Branko 2., Momdilovii Milan Z, Synthesis of composite by application of mixed M2l* 
F., Mg (hydr)oxides coatings onto bentonite - A use for the removal of Pb(II) from water,

Joumal of Hazardous Materials 199 (2012),367-374.

Randjelovi6 Marjan S., Purenovi6 Milovan M., Zarubica Aleksandra R., Purenovii Jelena

- M., Mladenovii Igor D., Nikoli6 Goran M., Alumosilicate ceramics based composite M2l5 
microalloyed by Snl en interaction with ionic and colloidal forms of Mn in synthetic water' 'lLLt

Desalination 279 (l-3) (201 1), 353-358.
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fvf""iop rcny*"ru y.rore npegenfer. 3aroHou o BrrcoKoM o6parorary, Crarl'rou Yxr.mep:ur:er:a u Craryroirn ,O HE
@aryarera
Meumop je auzacrcoeau (rcao) nacmaenux y r.tseofieruy Hacmaee na Cmydtjcxou npozpa 4y - ,[orcmopcxe cmyduje - Xeanja u
o6iaettna.ie euwe od I0 nayvuux padosa y uaconucut4a xamezopuje M20 (M21, M22 u M23) us HttyqHe o6tacmu us xoje ce

OEPA3JIOXEIbE TEME

[o6ujame 6uo.quse;ra KopnuheneM KaraJlIr3aropa Ha 6a:a xeuujcKl{ MoAuS;KoBaHor
AlzO: je4nrrerruua Kanr{jyMa: Koperaquja I{3Meby Susuvxo-xeMsjcKux cBojcraBa

KaTairr.Baropa, upoqecHl{x napaMerapa I{ IIplzHo ca 6uo Auz eta
flpupogn o-IvtaTeMaruqKe HayKe

Xeuuja

flpiru erreHa vr nu ay crpujcxa xettuj a

Hayra o uarepujanulta

flpe,qrior nacaora reue
.uorTopcre .quceptaquje

HaY ruo no*e

Hayraa o6.nacr:

Yxa nayrua o6nacr

Hayrna 4r,rcqlrnm,rHa

I. flpe4ver HafIHot izcrpaxuBalsA (do 800 pcatr)

lauac ce, v3y3uMajyhn xra4po(eneKrpr{qHy) u HyrueapHy eHeprujy, jour yeex, BIITHKLI Aeo cBercKpIX

eHeprercKr4x rorpe6a o6es6elyje rpepaAoM cr.rpoBe na$re, ytJba v npvpoAHor raca. YqecrzLre florarililxe
Sryxryaquj elxpetat+a y perr{oHr{Ma cBera ca sHavajuuM pe3epBaMa ua{re y:poryjy Hecra6rlJlHocr Ha

Tpxr{rrrry Ha$re, re craJrHe r{ qecro excrpeMHe rrpoMeHe rleua Ha$Te I{ IreHpIx xepvButa, yru.ry I{ Ha cBercry
exouortazjy, ryoFpoKyjyhtr uro6aJrHy eKoHoMcKy Kpu3y. Ocutrr rora, uajnehu yAeo IrrrerHe eMl{cuje y
arMoc$epy rrorr{qe }rrpaBo rr3 caropeBama/ropuurhersa SocunHr{x roplzBa, na ce yBoAe HoBa craHAapArI

KBzlrrr{Tera pr nponucrr, KojH Ha pa3nurruTe HaqHHe nponucyjy orpaHl.Iqema IrHxoBe y'uorpe6e. floauaro je 4a
:cy :a,ruxe Socu:rulrx ropuBa orpaHrrqeHe, re ce npegaufa Aa he ce roroBo trorflyHo I{cKop}rcrrrru roKoM
HapeAHr{x AerIeHHja. OryAa, Ha} rHa r{ TexHoJrorrKa 3ajeAHuua, yJlaxe o36u,tsHe Hanope uoxyuanajyhr ga

Habe peruerre 3a 3aMeHy $oculnux ropuBa, oAroBapajyhraM aJrrepHarI,rBHI{M rop}rBuMa, roja he 6uru 6enurua
no xrlBorHy cpe.qr{Hy, o6uosJbr.rsa ulutu pa3rpaqrBa. Haee.4eHo ce rroce6Ho oAHocI{ Ha AI{3eJI ropl{Bo,
uvajyhu y Bktl\y BeroBy BenLIKy rlorporurry, KaKo y cao6pahajy, TaKo I{ y urtgycrpuju.

Y servrJbalura pa3Brajeuor cBera, r.r3)rqaBarbe [por,I3BoAILe v caua npou3BoAlLa 6uoropuaa je y ropacry,
ovexyje ce H flra*upa ce Aa ce HacraBrl raKBaM TpeHAoM, :6or lT ofema 3aroHcKlx oApeA6[/peryJlarl{Ba,
KojerMa ce KoHcraHTHo rrooxrrparajy craugapAr{ Be3aHr..r 3a peAyKtlr{jy euucwja rurerHnx racoBa, qecrulda I{

yfJboBoAoHr{Ka y arMoc+epy.
Hajsacrynreunja 6noropr,rBa cy 6r.ro4nset u iuoeranor. ENo4n3erI y oAHocy Ha 6r.{oeraHon IiIMa

3HarrajHy npeAHocr, s6or .rHrLeHVt\e ra ce Moxe AupeKTHo Kopr.rcrl{Tr{ Ha [ocrojehlrM AIz3eJI-MoropI{Ma Ir

cHcreMr{Ma ca yHyrpaunr.rM caropeBarLeM, jep nuje uorpe6ua AoAarHa rrao4utpuxaquja nnu [poH3BoA[La

HoBHx rrrrroBa Moropa. Hajsacrynreuuju h uajusyuanartju rpoqec 4o6ujama 6noruzelr.a je
TpaHcecrepu$raxaqraja uzalpauux yJLa ,urKoxonvtMa ca MaJrr{M 6pojeu aroMa yrJLeH}rKa (uajuelrhe MeraHor
r{JrH eraHorr), upu treMy ce wlujajy ecrpu BHrxI4x MacHI{x KHceJII{Ha u ynorpe6reHor arlKoxo:ra. Teplraun

,,6krogn3er(' ce 3arlpaBo Kopr{crx 3a MerxaB}IHe pa3nvtqvlTv:x ecrapa MacHIrx Kflcelfiima 14 a4urfiBa, rrptl rreMy

loMeHlre cMerue 3aBr{ce o4 xelaujcxor cacraBa cIrpoBI4He (yna unu uacru). Y cran4aprHuM AH3en-

MoropuMa, AI{peKTHo ce Moxe Kopprcrr{T[ ropuBo 4oSr.rjeuo Ha oBaKaB Har{rIH, ono r{Ma HIr3 npeAuocru y
oAHocy ua $ocu:ruu A:a3eil, H To y norneAy rexHoJIoIUKrrx lapaMerapa, 3urHM nono,'ruujux ropHBHIrx

KapaKTepl.Icrr4Ka, a raxole n y norileAy 3allrrrlre xHBorHe cpeAI{He.

Peaxquja rpaHcecrepnSur<aquje ce Bprlu y [pucycrBy xoMoreuI.tx IIJIH xereporeHprx KaraJl]I3aropa,

rojn vrory 6uru xucenu u/unu 6azrru. KorraepuujalHo ce peaKlluja rpancecrepu$zxauuje uaj.reruhe H3BoAI4 y
lprrcycrBy jarux reuuux 6aza ulutm Kr.rceJruHa Kao xoMoreHplx KarrL[u3aropa, uuja upuueHa 3a rlocileAIiuy
vrMa Hr43 eKoHoMcKIIX, TeXHr{qKr4X H eKOJTOTUTZX npO6JIeMa V OrpaHI,IqeBa. Y OAHOCy Ha XOMOTeHe

KaraJrr{3arope, ynorpe6a xereporeHr.rx KaraJr}r3aropa o6es6elyje 6pojue rpeAHocrlr, Kao Iuro cy: naKlxa
ceuapaquja $a:a, ruoryhHocr rroHoBHe lmorpe6e Kararll3aropa, cMaILeILe KoJrl{lllrIHaleanpeuuna orlaAHlax
varepuja,vrc1.

36or pe.uaruBHo Benr4xe 6psnne pearquje, re norpe6uux 6laNux npoqecHl,Ix [apaMerapa u uorpe6ne
Marle Konr{qr{He Karrura3aropa la a,rrKoxona, 6asno-xarzl[I,I3oBaHa rpaHcecrepl{$nr<auuja je SaropzeoBaHa y
un4ycrpujcxoj npou:ro nt+u 6uoAusena y oAHocy Ha KuceJro-Karzlrrr.r3oBaHy rpaHcecrepl4 $Hrar{prjy.

Any'luuujp,r(Ill)-orcug je uarepuja,r, xoju s6or ceoje crpyrr)?e, reKcrype u xeuujcxe I4Heprnocrl4

r{Ma rnupoKy rrpr{MeHy y pa3rr4qrTutv- olrracruMa HHAycrpuje y ocHoBHoM o6mtry ulutm Aonrrpau.
Anplruujyra(Ill)-oxcng, uoga$uxoran je,qzrrerrnwa xatujyvta, nocegyje 6aaaa nonpnruucKa cnojcrea, zua
rroBoJbHe crpyKrypHe r{ TeKcry)aJrne oco6uue, ra ce Moxe ynorpe1uru r<ao e$uxacsu 6assu (xereporeHIE)

Karairr.r3 arop y [por.r3BoArru 6u oAuse na v3 p a3 nr4ttvrrvx cupoBlrH a.

llpeguer otse .{uceprarluje je lz.crrprrr4Bar+,e nparpeMe H KapaKrepnsaryuja a-ilpauxujyu(Ill)-oKcuga
uogu$uxoranor jegurrerrurua ranujyrra, Kao Karanl{3aropa, y pearqujH rpaHcecrepnSraraquje



cyHrloKperoBol yJba, IIIro o6yxBara:
- Cunresy a:ryrnlrauujl,rrl(Ill)-orcuaa r$ pa3nvqr4Tl{x rpeK}?copa [pu pa3nirql'Irl'IM ycJIoBI{Ma IlprrpeMe'

re x eruuj cry rrl ogu S u x aquj y j e4Iz n em urt'r a xa,ruj yrvr a u axrue aryujy,

- $usuvxo-xerraujcxy KapaKrepr{3 a\ujy N6njeHgx Karan}Baropa - o4peluname crpyKryp(an)uux,

Te6crypirJrgnx, l,aop$onorrrKrrtx rr [oBpIIrLIHcxrrx cnojcraBa KaraJll43aropa,

- yrorp"6y go6uje-Hr.rx KaraJrrr3aropa y pearquju rpaHcecrepu$rExaquje cyl{IloKperoBor yJba

MeraHoJroM, 11pr r{eMy he 6utu Bapr.rpaurr [apaMerpl,I npoqeca v ro: BpeMe pearquje, TeMrlepar)apa,

6pzuraMerlIaria, MoJrcKH o.4Hoc yrbav MeraHorra, KorulrlrHa KaraJlpl3aropa, lmorpe6a KoconBeHara H

AP.,
- KBaJrr4Tarr{BHo ra KBaHTararuBHo AerepMyr:ancar$e (6asnNx) noBpIu{HcKHx rpylla Karanl{3aropa,

- pereuepaqrajy KaTaJIH3aTop a pa;la uoHoBHoI ropuurherra y KoHKperHI'tM peaxqujarr'ra

, rp&Hcecr:epusuxaqujenpuo4a6pauulr'rnpoqecHlrMnapaMerpHMa,
, - o6pray goSujenux pe3ynrara r4crpaxr4BarLa Ha oAroBapajyhu ua'ruH paAlr ,{oHoIneILa 3aKJEy{aKa, KoJr4

6u ucrtyuwnu IIHJbeBe llcrpaxuBalra.

2. Ycwatlenocr npo6neMaTr.rKe ca xopliluheHoM Jll{reparypoM 1do 200peun)

V oroj goxropcKoj 4ucepraquju ce ncnuryje rpoqec lolvriawa 6raoropuna, xompernuje - rpoqec

go1ujarua 6roluz"li, nolr, guru., craa;ia y najsnauajnzje npoqece sa lolujawe aJlrepHarl{unux ropNra. V

6pojlrrau Ha)qHo-Hc axs4BaqxrzM uy6nraraqzjaMa, a)'roptt ce Sase PIcrpaxI{BaILeM osl'Ix,/osor npoqeca y

uacrojalry Aa o[TuM]r3yjy exououcKr.r 14 eKorIoIIrKI{ [prrxBarJBHB TexHorIoIIrKI'I [poqec.

3a uoueHl"r[ [pouec cy i{crrrrrnB a:ou ulntvt xopuruheun pa3lrruvrrpt xoMoreHu nlutm xerepoleHH,

Kr{ceJrrr u/u1u 6assu nri*r=uropu. Xeuujcxu Ivto4u$rxoaau AlzO: jegarremuua ralujyn'ra je norenquja,'rnu

(xereporenra) raralusarop 3a rpoqec 4o6rajama luoguzeta, uv4a cy pa3nuqplra $u:uuro-xerrnrajcxa crojcrra

'ir.*"r1pu, crpyKrypa, uoptponoruja, repunjcra ,I [oBpIIrI{HcKa cnojcrna), ktcrrtrruaana y nojeguuurra

paAoBrrMa, ,a51"rr, Ao caAa y nayruoj nr4reparypH nuje npeseuroraHa jegHo3Har{Hocr y ryMarle6y IseroBgx

cnojcrara. y uocrojehoj nr,rreparlpr,r He nocroje Hr4 .noAarlr{ o orrrtlMlr3oBaHplM uojegllruru/6ur:HuM,

rrapaMerpl{Mu ,poq""u li6ujawa 6vo1u3elra, xoju he 6ntu Laru y oKBLpy oBe AoKropcre Aucepraquje
y oKBr4py oBe AoKropcKe gucepraquje rpe6a Ia 6yW orIrHMI43oBaHrr ycttoaufuapaMerprr

go6ujarua/cHHTe3e HOCaqa aKTr{BHe KOMTTOHeHTe/axusHrx KoMnoHeHTH Kar[ull{3aropa, uoroM KaTaJII43aTOpa,

r.ao r, 6poir6 rrapaMerpr.r rrpoqeca go6uja*a 6uoropura (rerrnneparypa, MoJIapHI{ oAHoc peaKraHara, 6psuxa

*a-u*i, yruqaj Brrare, ynorpe6a KocoJrBeHara, rIpLITrrcaK). Ocau rora, 6uhe Aara AeraJbHa ryl{arlelLa

Susuuro-xeuujcrux crojcrara noMeHyror Kararl4TurrKor cucreMa, Kao I{ rrfixosa ropenaquja ca I4cIIoJbeHoM

qrr-no* nur-rrrrnt, e$zracuouhy y recr-pearcqujlr (arcrunnocr, ceJIeKTI'IBHocr u cra6lr:rnocr

*6-rruropa) sa upoqec ao6ujarra 6uoropuna ua ra6oparopujcrorur HHBoy, r<oju 6u ce xacuuje Morao y3

rrprrMeny yrnplenui orrrgMrr3oBaur4x napaMerapa lIMrIneMeHTI{parI.I Ha fioJryIrHAycrprljcxorvr HHBoy.

3. I{lrrsenu Ha) {Hol ucrpur.rzaar;Z (do 500 peuu)

, UrreBpI oBe AoKTopcKe 4racepraquje cy:

- ogpefuaame crpyr(T)?Hr{x, TeKcrypaJrHr{x, uop$onourrcux fi [oBpInHHcKHx KapaKTepIrcTHKa

arynaugujyrr,r(Ill)-or<cnaa vlogu$urorauor je4nrrenuua xalujyMa, re 4onolerre y Besy capa3nu.turull

BpcraMa ynorpe66enux [peKypcopa u Ha.tutralMeroAe upunpevre/cl{Hre3e Karzull{3aropa, Te

uoAu$urcaq uj e n axrusarywj e,

- ropelaqnjy rroMeHyrux Qusv.rro-xenaujcrux KapaKTepLIcrHKa Karanu3aropa ca IsuxoBoM

e6llrcacuourhy y peaxuujavi TpaHcecrepr{Qrararluje c}'HlloKperoBor yJba MerarrorloM; oApelurarre

orrrr{MaJrHr{x KapaKTepucrr{Ka KaraJll{3aropa pagu go6ujaI6a oIITr{MaJrHol npl{Hoca HIaBHor [poI43BoAa,

- o4pelurame orrruMaJrHr.rx flpoqecHr4x rrapaMerapa rpaHcecrepl.{Sxxaqnje c}rllloKperoBor yrba

Tecrr{paHr{M Karang3aropoM (rpeue, TeMlleparypa, MeIIrarLe, MonapHI'I oAHoc peaKTaHara, I{TA') y

qrEry nonehama rrpl{Hoca,

- yrrpfnaarre npupoge/crerreHa KBaJrHTera $uruuro-xeuujcxux KapaKTeplrcrllKa KaraJlH3aropa y

cMlrcJry tr.toryhtrocru rIoHoBHe ynorpe6e ca H 6es pereuepauuje'

4. OqexHsaHr,r pe3ynTaT[, HAyrrHa 3acHoBaHocr rI .{o[pI{HOC I{CTpaXIIBa}L& (do 200 peuu)

Ysumajyhu y o6sup rroAarKe u3 nureparype Ir nperII{MI{HapHe pe3ynrare I{crpaxllBalra, roju he 6uru

cacraBgr{ Aeo oBe AoKropcKe 4ucepraquje, anl,rrrunujy,u(Ill)-orcna rttogusuxoeau je,4umerrulrla ranujyua,

rpe6alo 6et aa r4Ma noBoJbne $usuulro-xeuujcr<e oco6r.rne, y cMLIcny eerure/seol'{a pasenjeue cuequ$u'rHe

rroBprrrl{He, 11oBoJbgor [opo3Hot cl{creMa r{ BI{coKHx KoHlleuTpaqruja 6azuux aKTI{BHIrx IIeHTapa Ha [oBpIrI]rH]r

uurirrruropu. HaaeaeHi rfN:uuxo-xerrazjcre oco6rEue yKa3yjy Aa 6u raro .xeurljcxu uogu$r'Ironan

anynaunnjyvl(Ill)-oxcua ,p"6uro Aa rroKaxe BI4coKy aKrr{BHocr y pearqrajn rpaHcecrepu$uxaqnje

cygrloKperoBor yJ6a MeraHo:roM. Ouexyje ce Aa [oMeHyre KapaKTepI'IcrHKe Karalll{3aropa 3aBrlce or
,rupu*arupu xojr ce oAHoce Ha cBeyK).rrHr{ npoqec npunperrae/cl'IHTe3e Karan}I3aropa, noqeBluu o4 us6opa

rrpeKypcopa, flpeKo Mero4e npuflpeMe, reMrrepar]?e xa:ruunaqptje, yeolena 6asHprx rpynahonasara, flpolreca



aKrr.rBaqrje. HrA. [a,,se ce ouercyje 1i nor"ryru KaraJrH3aropr4 Hao.4ur[uroraura jelraBeFbHMa rcalr,Ijyn,la

loKair{}, :uauajHy aKrHBHocr y Hcrpaxr4BaHoM, noreHquja:rHoM, I4HAycrpujcxra :uauajHou npoqecy ao6rzjarua

6roAusena peaxrlujonn rpur"""r"pusuxaqaje. s6or 6asHpx ceojcraea IIoBpIxI4He KaraJlH3aropa. Kao a s6or

M o r1rfi H a r o Bo-rbr-r Hx c eoj crana cTpy fryp9z Ig-KgIy-P-g ra v 9p{io1 o-lrj e,

5. [lpranrerueHe HaytlHe ]\4eroAe .. ' , .:;i: i'." t;

Kaparcrepn: ur\iiu xopnruhiHnx Kara;rn3aropa he 6uru u:nplueHa Kopuruhemerl cle.4ehux MeroAa I'l

TexHtlKa:
- T'excrypa,rHa csojcrea he 6HrH o.4peleHa BET rz BJH iraerolaMa, Hl4cl(orer\4neparypHoN4 aAcopnLli'UoM

u .qecopnrlrajou (reuuor) asora,

- crpyKr),pHe oco6uHe KaraJrr43aropa he 6uru o.apef raeaue firaQpaxqrajoN4 peHrreHCl(llx 3paKa (XRD)'

- noBprxr4HCKa ceojcrea KaranH3aropa he 6utu olpefer-ra 14HrppaupseHol,l cneKrpocKontljou ca

Oypujeponou rpauc$opMaur.rjoM (FTIR) H recruparbeu o4a6pauHM I'lH.4HKaropHN4a,

- repMHLrKa/repvnjcrca ceojcrea KararH3aropa he 6uru olpeler-ra repMorpaBHn,rerpHjcxoHl L'l

4lr $epe n qr.rj ar HoM repu rajc rco u aHar H3oM (TGiDTA),

- uop(rs:tourxa caojcrea he 6uru ogpefeHa cKeHHpajyhonr eJIeKrpoHcKor\4 M14ltpocxonujorl (SEM).

3a o.upelueame xevujcKor cacraea y,'ra 6Hhe roprzurheHa lacHa xpoMarorpa{rzja ca MaceHoM

se.rexqu.iou (GC-MS). a 3a ogpef noame rpr.rHoca rpaHcecrepudlHxaqaje 6rahe rcopuurheHe MeroAe

.jacH0BaHeHaynoTpe6rauyrrreapHeMalHeTHepe3oHaHuuje(NMR)
I lpe;1:roxeua l cr\IA ce

I Il)r.{xBal'a HCtl3\4CIi)eI{a

Kotrilqlrt Ilaci.toB reNIc

,rtofi 'ropcke tlr,rccprar gr.ie

& HE

[o6uja15e 6ao.4u:e:ra rcopllruherseM KaraJru3aropa Ha 6a:u xevujcxn rutoAu(l]{KoBaHol-

Al2O; jelraneruuHaa rca:rujynaa: Kope:raquja rzsvefy rla:uurco-xer,ttljcrcrtx ceoicraea

KararH3aropa, npouecHHx napaMerapa :H npHHoca 6tloAll:ela

Sn X.nYqnK r1n I ) i:' i -'; r 1;:, .

li.i:.. 1rr1, , : t..,uril,r "i,ni .

Ha ocuosy lo1yMeHraqraje rcojy je KaHIr.rAar npunoxuo npl4nl4roM npHJaBe rpeAJlora rel\'le .(oKropcKe

;tucepraqnje u HanpeA HaBeAeHor, Koruncuja cMarpa Aa KaH.quAar Mulout MapuHxoaufi ucnymaaa cBe

yglliBe rporrHcaHe 3axoHom o BHcoKoM o6pa:oaamy u Craryronr IlprzpoAHo-MareMarullxor dlaxynrera y

i-tr11, :a ogo6paea,*e paAa Ha npeAnoxeuoj reuu AoKropcKe 
^racepraqllje.

Iionryrcraja ynylryje npeAnor HacrasHo-r'rayqHoM nehy [pupoAHo-MareN4arHqKor $axy,rrera y Huruy 1a

o4o6ps i.r3paAy 1onrop"n. gucepraqaje iloA creAehHH,t Ha3HBoM: ..[o6rajame 6noApt:e,ra xopuulhemere

nilraJr14?,aropa Ha 6azn xevujcrcu uogurlurcoeanor Alzo: je4urserrun,ra xa:ir.rjyn,ta: Kopenaquja ra:r'refy

..11l.rapuro-xevr.rlcrnx ceojcraea KaraJra3aropa, npouecHux napaMerapa H npHHoca 6HoAu3e:ra". xan.qll4ary

I\4apuuxoeuhy, Mra,roruy, cry.qeHry fioxropcnax cryguja, no.II, MeHropcrBoM Ap Arexcaunpe 3ap-v6ralla, pe]1'

n po(r. IIp ypoaH o;M areMaruq ro.r $aryrrera v H tl ul v.

,rl,ar yu uHreuoearla I(ov uclric

I'. iip.

23.03.2016. r.104.04.2016. r. (Ipyro-uaseaeHH Aa.r)'M - opryxa IlcB vrllcep:u'r'o'ra y lluury)

I{ue rr npe:tlrtte, f BaH,e If o'rurrrc
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Cl.n o6olaH f a lJyptah. BaH PeA.

Xentaj a; AHa,rHra'lxa xerutr'rj a

(5;rta r'r/o)

1()

r.{yffP

/_D
TlpupogHo-MareMarnr{xu tfaxy:rrer y Hrauly '-"t'(a', * /a t.c (

npo+. : 9rair

ilprzpogno-MareMarur{xa dlarcy,'rrer y Honou

CaAy

A,rcxcaH-1ap Eojuh. pe1. npoS. T-lpelcenHrrx l/ ,/ ,4
,. Xcvr'ria: rlpuuerseua u 

.- -./-\ [IpHpoaHo-Marer\{arHrrKn dlaxylrer y HraLuy K ,/ #-

A,'rericaHgpa 3apy6rzqa, pel. npo$,

Xenruja; flpnvemeua n

r{ Hn)icrpHj cxa xettaja (yx^'a H/o)
li :.:: :l:.:,,r'r'r:' j

['luxo Pag5rronuh, BaHpeA. rtpotb.

Xevrrajal OpraHcxa xeH,laja u

6aoxevlr.la (.vxta n/o)

: MeHTOp' qIaH

fl p ra po4Ho-MareN,tarHq xlz Sarcylrer y H ra u-ry

r{:raH



rlnanMapjau Pauf eloruh, noq.

5. Xer"nzja; Ilprnerreua lr
hugycrpujcnu *"*riu iy*u ,lo1 flpupoAuo-naareMarlzqKlr Qaxy'rrer y Huruy linryr"rt4
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