YHUBEP3UTET ¥ BEOI'PAZLY — ®PAKYJITET 3A ®PU3NYKY XEMUJY
HACTABHO-HAYYHOM BERY

Ha X penoBnoj cemnunu HacraBHo-HayuHor Beha dakynrera 3a Gu3nuky xemujy YHHUBEp3UTETa Y
Bbeorpany, onpxkanoj 19. 07. 2021. ronquHe, IMEHOBaHU CMO 3a WwiaHOBe Komucuje 3a mperjien u oreHy
JOKTOpCKE ucepTanuje Mactep usukoxemudapa XKespka Pamkosuh-JloBpe o HacioBoM: ,, Y THIA]
CTPYKTYPHHX IapaMeTapa Ha JeCOPNIIHOHEe ¥ ONTHYKe KapaKTepUCTHKe TaHKUX ¢puiimoBa Mg-H
u Mg-Ni-H cuHTeTHCAaHHX peaKTHBHHM MAarHeTPOHCKHM pacnpiuuBameM. M3pama goKTOpCKE
JUcepTaIyje Mol HaBeJIEHUM HACJIOBOM oJ100peHa je ojurykoM HacraBHo-HaywHoTr Beha ca I X penoBae
ceqaune ox 14.06. 2021. rogune. Ha ocHoBy Te omnyke, Behe HayuyHux o0iacTu mMpUpOJHHMX HayKa
VYuusepsutera y beorpany je Ha cemnumm oapxkanoj 24. 06. 2021. roguHe nano carjacHOCT Aa ce
NPUXBATH TNPEAJIOKEHAa TeMa JOKTOpCKe nucepranuje. Ha OCHOBY mperiena W aHanm3e JOKTOPCKE
arcepranyje, morHocumo HacraBnom-nayyHom Behy cienehu

N3BEILITAJ
A. Ilpuka3 caapxaja qucepranmje

Jokropcka nucepranuja XKespke Pamkosuh-JIoBpe Hanucana je Ha 84 cTpaHe KyIaHOI TEKCTa IpeMa
YoyrcTBYy 3a 0ONMMKOBamEe JOKTOPCKE AmcepTanuje YHuBep3uteta y beorpagy u caapxku cienche
JIeJIOBE: HAcJIOBHE CTpaHULE Ha CPICKOM M EHIVIECKOM je3uKy (2 cTpaHe), CTpaHuLy ca
nH(popManrjamMa 0 MEHTOpUMa H WiaHoBUMa komucHje (1 cTpana), 3axBanauity (1 ctpana), crpaHuile
ca mojalyma O JOKTOPCKO] JIMCepTalldjd Ha CPIICKOM U EHTJIECKOM je3uKky (2 crpane), caupxkaj (2
crpane), nmpearosop (3 crpane). Tekct pana 1o noriaBbuMa je nojesbeH Ha: YBoa (16 crpana), Hnsb
pana (1 crpana), Exkcnepumenrtannu neo (8 crpana), Pesyararu u guckycuja (40 crpana), Ommra
JAUCKYCHja W yHOpeIHU NMpuKa3 pesyiarara (5 ctpana), 3akibyuak (2 ctpane) u Jlureparypa (217
HaBoja, 12 crpana). Kanmupatkuma je y3 TeKcT aucepranyje mnpuwioxkuia buorpapujy m usjase
MpoIrcaHe oJ] cTpaHe YHuBep3ureta. Jucepramuja caapxu ykymHo 44 ciuke u 13 tabena, o1 KOjux cy
33 ciuke 1 6 Tabena pe3yiaTaT UCTpaKMBamba KaHIUAATKUbE.

VY ¥YBoay je onucana npoOiemMaTHKa Mpeiacka Ha aliTepHATUBHE OOHOBJBUBE M3BOPE €HEPTH]E
Kao ILITO je BOJOHMYHA €HEepruja M mpolieM camor CKJIaJuIlTeme BojoHuKa. [lokazaHo je na
MaTepHjain KOju 3aJ0B0JhaBajy HAjBUILIC 3aXT€BA Y CMEPY KOMEPIIMjaTr3allje OBOT BUJIa EHEPTHje, CY
MaTepHjanu 0a3upaHy Ha YBPCTOj MATPULIM MarHe3ujyma y BUAY XUJpUIa U y HAHOMETAPCKO] CKalIH. Y
IIPBOM [IeJly TpPUKa3aHU Cy pPE3yITaTH 3a JelIUbEeHha MarHe3ujyM-IuXHuJIpHaa U MarHe3wjyM-HUKII-
XUIpUIa KOjH Cy 10 cajia qooujeHn y nurepatypu. OOjanimbeHo je Kako MpoMeHa BeIMYMHE YeCTULa U
CTPYKTYpE JOBOJIU JI0 MPOMEHE TEPMUIKIX 0COOMHA MaTepyrjaia Kao U KHHETHKE PEaKIlHje JeCOpIIIHje
BoauHUKA. [[pyru neo yBona OaBM ce JUTepaTypHHUM HpErjesoM ONTHYKUX OCOOMHAa MaTepHjajia
0a3upaHUX Ha MarHe3Wjymy, OJHOCHO KapaKTepUCTHKaMa KOje MCIO0JbaBa]y TaHKU (DUIMOBH CIMYHE
komnosunyje. McrakHyT je 3Hayaj CTpyKType TaHKHUX (UIMOBa, IpeBlaka, Ae0/bMHE M CTereHa
KPUCTAIMYHOCTH Ha JICCOPIIIMOHE U OTITUYKE OCOOMHE OBUX jSTUHCHA.

[Tornassbe ExciepuMeHTAIHU /1e0 Ce CacTOjU OJ1 Iperyiefia MeTojla KOpUIIheHux 3a u3paiy,
MoaU(UKAIM]y U KapaKTepu3alujy JAeCOPIIHUOHUX U ONTUYKUX KapaKTepUCTHKA TaHKUX (uiamoBa. Y
MIPBOM JIENTy OMHCaH jé MEeTOJ CUHTe3e MmaTepujana. Takobe, omucan je ypehaj xojum je m3BpIeHa
MoauduUKalja JOHCKMM OoMmOapioBamkeM CHOMOM Ar joHa W JaTH Cy TMPOpPadyyHH KOJUM CE
M3pauyHaBajy HEONXOJHHU MapaMeTpH OBOTI Ipolieca Kako Ou ce CrpoBesa jkeJbeHa MoAuduKanuja y
Mg-H y3opmuma. Y apyroj neinuHu cy mpeacTaB/beHe METOIe KOje Cy KOPUITheHe 3a KapaKTepU3aln]jy
MaTepHjaja Kao IITO ¢y peHAreHocTpykrypHa ananusa (PCA), kao u apyre merone: PCA nox manum



yriom kao u In Situ PCA, Ha ocHOBY KOjuX je AOOWjeH YBHI y CTPYKTYypy MaTepHjaia U mapameTpu
CTpYKType (BEIMYMHA KPHUCTAINTA, KPHCTAIHA CTPYKTYpa, NPOIEC KpPUCTAIHM3alMje) Tpe U TOocIie
MoauduKanyje u Kpuctanu3anyje yzopaka. Merogom PanepdopmoBor moBpatHor pacejama yTBpheH je
xemujcku cactaB Mg-Ni-H. TpaHcMHCHOHOM MHKPOCKOIH]OM JTOOHjCHH Cy MOJAIH O MUKPOCTPYKTYPH
U mpucyctBy (¢asza y wmarepujanuma. HHdpamnpBeHa cmnekTpockonuja ca  DypujeoBom
TpaHchopMalHjoM je KopultheHa paau HCIUTHBaKka IIPOMEHE Y XEMH]CKUM Be3aMa M OKPYXEHY OKO
jona ycnen kpucranmzanuje Mg-Ni-H. V Tpehoj nenunu gar je mperien mMerojaa KOjuM ce A00ujajy
noJialii O TEPMOJMHAMUYKHM CBOjCTBHMMa OBHX Marepujaia. KopumiheHe mertone cy: aecopriipoHa
ckenupajyha xanopumerpuja ([ACK) u Ttemmeparypcko-miporpaMupaHa JECOpIiHja CIPETHyTa ca
ONITUYKHM MHUKPOCKOIIOM.

[Tornarpe Pe3ysraTtu u qucKycuja oOyxBara JOOHjeHE pe3yliTaTe UCIUTUBAKHA OBUX TAHKHUX
¢wimoBa. [lpBu neo mornamsba CalpKu pe3yiTare HCIUTHBakba TEPMOJAMHAMUYKHX W ONTHYKUX
ocoOuHa Monu¢pukoBaHOr U HeMoaupukoBanux Mg-H tankux (uiamoBa, ca IUCKYCHjOM O YTHLAJy
MPOMEHA Y CTPYKTYPH M MMIUICMEHTHpPAaHUM Je(eKTUMa Ha MOMEHYTE KapaKTepucTuke (puiMoBa. Y
APYroM JieNly TOrJiaBjba JaTH Cy pe3yiaratd ucnutuBamba Mg-Ni-H Tankux ¢uiamoBa koju cy
MOJIBPTHYTH PA3JIMYUTUM TEPMUYKHM O0pajiaMa — aHWIMPakbeM MaTepHjaiia, Koje J0BOJIE 10 IPOMEHE
y creneny KpuctaimyaHoctd. Ca OBUM MPOMEHaMa y CTPYKTYPH J0J7a3H JI0 MCIIOJhaBAha PA3TUIUTUX
JICCOPIIIUOHUX M ONTHUYKHX KapaKTepUCTHKA OBUX ¢uiMoBa. /luckycuja je 3acHoBaHa Ha nopehemy
pesyiTara ca JIUTEepaTypHOM IPUKa3y JaTOM Y HOTJIaBJby YBO/I.

VY neny 3ak/byqlu cy CyMUpPaHU CBH 3aKJbYUIlM U3BEJACHU HA OCHOBY pe3yJiTaTa MPUKA3aHUX Y
JTOKTOPCKO] TUCEPTALU]H.

Y nmnornaempy JluTeparypa cy HaBeleHe LUTHpaHe pedepeHie Mo penocieny HUXOBOT
110jaBJbUBAbA.

b. Onuc pe3yarara gucepraumje

VY nucepranuju je pa3MaTpaH YTHUIQ] CTPYKTYpHHUX TapaMmeTapa Ha JECOPIIIMOHE W ONTHYKE
KapaKTepUCTUKE TaHKUX (uiMoBa OazMpaHMX Ha MarHe3ujymy. OBM MaTepujajay Cy CMaTpaHu Kao
MOTEHIIHjaJTHA CUCTEMH 3a CKIIAIUIITEHE BOJOHUKA U CTOTA j€ HEOMXOAHO YTBPAUTH KaKO CTPYKTYPHHU
napametpu ozpel)yjy moMeHyTe KapaKTepHCTHKE, IOTOTOBO TeMmiepatypy aecopruuje. Mg-H u Mg-Ni-
H tanku ¢unmMoBH Cy o moceOHOT 3Ha4aja ycieq pellaTHBHO TMOBOJBHHX CBOjCTaBa Kao IITO CYy
KOJINYMHA BOJIOHHKA, COPILIMOHE U KUHETHYKE KAPAKTEPUCTUKE OBHX jeIUHCHA.

Tanku QUIMOBHM Cy CHHTETHCAaHM pPEaKTUBHHUM MarHeTPOHCKUM pachpiimBameM. Mg-H
¢buIMOBH Cy 3aTUM MOAM(HUKOBAaHU JOHCKMM OomOapioBameM Ar joHuma jaunHe 60 keV. Enepruja
ynajaHux joHa noOujeHa je Ha ocHoBY SRIM mpopauyHa kako Ou ce MoauuKaimja u3BpUIKIa CaMo Y
MOBPIIMHCKUM U MOTIOBPUIMHCKUM ciojeBuMa ¢puimMa. CTpyKTypHE KapaKTepHCTUKE MOJIU(UKOBAHOT
1 HEMOJIU(PHUKOBAHOT y30pKa Cy UCIHUTHBAHU TpaHCMUCHOHOM MuKpockonujom (TEM) u onpehen je
cTeneH MoauduKanuje y3opka. YTBpheHO je HapyllaBame KpUCTAHE CTPYKTYpE yciea JIeNOHOBama
TepMallHe eHepruje y MoAu(pHUKOBaHOM Y30pKy. Takxohe, moTBpheHo je mpucycTBO MarHesujym-
okcuaHe (asze y oba y3opka. JlecopmnunoHa U ONTHYKa CBOJCTBA OBUX y30paka cy oapehene momohy
JIECOpIIIIMOHE CKeHupajyhe KajopuMeTpuje Kao U TeMIIepaTypCKO-MpOTpaMUpaHe JIeCOPIIIHje
CIperHyTe€ Cca ONTHYKUM MHKpOCKoroM. HeuzorepmamHOM aHaIM30M  MOAM(UKOBAHOI H
HEeMOAM(UKOBAHOT Yy30pKa IOKa3aHa je TMPOMEHa y TeMIepaTypu JecOpmildje, TAe je JONUIO 10
cHIDKema o] 10 cTemeHHM KoJ JAecOopHiMje BOJOHHMKA U3 MOJM(PHUKOBAHOT y30pka. M3oTepManHum
WCIIUTUBAKEM JICCOPIIIMOHUX KapakTtepuctuka Ha T=400 °C moka3aHo je aa je Op3uHa OTIyIITama
BosloHMKa 10 myTta Opxa U3 MOAM(UKOBAHOT y30pKa HEro U3 HeMOJU(PHUKOBAaHOT, MOTBphyjyhu yTumaj
nedeKkTHe CTPYKType Ha JAECOpIIMOHA CBOjcTBA. [IpoMeHa y BpemHOCTHMAa TPUBUAHE EHEPrHje
aKTHBalMje U ABpaMHujeBOr Koe(UIUjeHTa, YKa3yjy Ha IPOMEHY y JOMHUHAHTHOM CTYIbY KOjU yTHYE



Ha OJUIpaBame JAecopHioHe peakuuje. [IpemiokeHe cy BpeOHOCTH KWHETHYKUX IapameTrapa
MOTYhHOCT Kako ce BPEJHOCTH CME’Yjy Yy TOKY H30TEpPMAIHOI HCIHTHBAKA. YKa3zaHO je Ja
orpanuyaBajyhu cTynam y 0Bako KOMIUIEKCHO] PEaKLMjU HUjE JIAKO MPEUIOKUTH, Kao U J1a TEOpHja O
MOCTOjalby CaMO jeJHOT CTyNHa HHUje BaJMIHA Yycie[ BapujaOMIIHOCTH HPUCYTHHUX TOMHUHAHTHHX
CTyHIEBA y TOKY jefHOT mpoueca. Jla/buM MCIIMTHBAK-EM JECOPIIMOHMX cBojcTaBa Ha T=380 °C u
T=420 °C, yrBpheno je na je nepuo MHKyOaluje IPACTUYHO YMaeH ca OpacToM TeMIleparype, ca
1020 s Ha 60 s 3a moMeHyTe TeMneparype.

HcnmtuBameM onTHUKuX cBojcTaBa Mg-H mokasana je mpomeHa y 00ju y3opaka HPUIMKOM
nepuoaa uHKyOanuje. C 003upoM aa 10 HyKJeanuje A0jia3u TeK KacHuje, Tj. y cienehoj dhasu, oBuM
pe3yiaTaToM ce MOTBplyje XHUIoTe3a Jla Ce OTHYIITamke BOJAOHHMKA OJBHja MyTeM (opmupama cyo-
crexuomeTpujckux popmu MgH,, omnocno MgHys. Boja y3opaka ce pasimkyje oJ camMor moderka
3arpeBama INTO O3HAa4YaBa Jla C€ EHEepPreTCKU IMpOoLeN pas3iuKyje y OoBa JBa Y30pKa. Teopwjckum
MpopayyHHMa je TMoKa3aHo Ja Beh KoHueHTparuja oa 3,125 % BoJOHWYHUX BakaHIMja JOBOIU [0
MIPOMEHE y ONITUYKOM, OJJHOCHO BUJBUBOM JIENTy CIIEKTPA.

Mg-Ni-H Ttanku (uIMOBM CHHTETHCAHM Cy ca IubeM TmoBehama ynaena MarLesdjyma y
y30pIKMa, Kako OM ce Harpaauia MarHe3wjyM-TuxuiapuaHa ¢aza u THMe ce rmoBehao MaceHH ynueo
BOJIOHUKA Yy y30pKy. Ctora, omHoc Mg:Ni je onpehen PagepdopaoBom ananmzom noBpaTHO pacejaHHX
joHa m yrBpheHo je na omHoc M3HOCH 2,5. JleTaJbHUM UCIHUTHUBAKEM MHKPOCTPYKTYpE ymoTrpebom
meroze PCA mon manum yriom, kao u in Situ PCA noka3zaHo je 1a HHULNjaJHO CHHTETUCAH Y30paK He
noceayje 3amoBosbaBajyhm crenmeH kpuctanmmyHocTd. Crora, y30pak je TMOABPTHYT TEPMHUYKOM
TPEeTMaHy OJJHOCHO aHWJIMpamy Kako Ou ce MOCTUIIIa KpHCTallHa CTPYKTypa, moBehana oTmopHoOCT Ka
KHCEOHHUKY M3 CIIOJhAIIHE CPEIMHE U TOCTICIINIIA CTA0MIIHOCT. AHWIMPAKHEM je IIOCTUTHYTa KPUCTATHA
KyOHa CTPYKTypa Koja ce jaBjba Ha TeMmreparypama Behum ox 220 °C. Mehytum, oBa cTpykTypa y
JaTHM TaHKUM (UIMOBHMA TMPEACTaBba CTAOWIHY W HEpeBep3uOWiIHy (GopMy HAa HOPMAIIHO]
TeMreparypu. AHAIU30M MHPKOCTpyKType ynorpebom TEM merone mokaszano je ga cy Mg-Ni-H
(GWIMOBH KPHCTAIHM OJMax TIOCIE CHUHTE3€ i Cca MaJM CTENEHOM KpPUCTAMYHOCTH, IITO CE
Nokasyje kao amop(Ha cTpyKTypa NpH pPEHATEHOCTPYKTYpHO] aHanu3u. Takohe je mokazaHo naa
buIMoBH Tocenyjy onpel)eHn cTerneH Mmopo3HOCTH, KOjU ce MPUITUCYje TapaMeTpuMa 1 BPCTH CHHTE3e.
VcnutruBameM ONTHYKUX CBOjCTaBa HAKOH aHWIUpama MOKa3aHOo je Aa (GUIMOBH Mewajy 00jy NpH
CBaKOM KOpaKy aHWJIMpama W TO ca NMpOMEHama W3 TaMHO OpaoH, MPeKOo HapaHjacTe, 10 MOTIYHO
KyTe, TIpU 4eMy je 3aJip>kaHa TPAHCHApeHTHOCT y3opaka. McnuThBameM KapakTepa XEeMHCJKHX Be3a
METOJIOM MH(palpBeHE CIIEKTPOCKOIN]j€ MOKa3aHo je J1a J10J1a3u A0 npoMeHe puruaHoctu Ni-H Bese y
UCIHUTHUBAHOM TaHKOM ¢umiMy. JlaTuM pe3yinTaTumMa je 10Ka3aHo Ja MPOMEHa y IMOJI0XKajy KOMIUIEKca
kao u nosioxkaj H oxo Ni 10Bou 10 TPOMEHE Y €HEPTeTCKOM IPOIIey OBOT (prjiMa KOjU j€ YCIOBJbEH
CTENEHOM aHWJIUpPamka U CaMUM THUM J0JIa31 U 0 IpoMeHe 060je y3opka. OBOM aHAINU30M je U MIPBU MyT
yrBpheHo npucyctso MgH, asze y oBoMm cucteMy, IITO UMIUIMLIKPA J1a je KOJUYMHA HarpaleHe ¢aze
Jako Majla ¥ UCNOJA JUMMTa 3a CBE MPETXOAHO KopuilheHe peHAreHOCTpyKTypHe aHanuse. Jlara
KpCUTaJIHAa CTPYKTYypa y30pKa >kKyTe 0oje mokazyje MPHUCYCTBO TEPMOXPOMHOI Kao M (POTOXPOMHOT
eexTa KOju A0 caJa HUCY OMIM MOKa3aHW OJHOCHO MCIUTHBAHM y OBUM TaHKUM (UIMOBUMA Yy
nutepatypu. I[lokazaHo je ga TEpMOXpoMHH edeKaT Moceayje PEeBEep3MOMIHU KapaKTep INTO HUje
clty4aj 3a GOTOXpPOMHHU edeKaT KOjU 3aBUCH OJ1 BeIMYMHE MOBPIINHE U3JI0KEHE CYHUYEBO] CBETIIOCTH.

HcnutrBameM TEPMUYKHX OCOOMHA OBOT CHCTEMa ITOKa3aHO je Ja y30paK Ipe W Iocie
aHMIIMpama JiecopOyje myreM ¢opMmupama HyKJeyca NpaBuiIHOr oOiuka. Mebhytum, Temmeparypa
JIECOPIIIHje je YCKO TOBe3aHa ca MPETXOAHWM TEPMHUYKHUM TPETMAHOM KOjeM je y30paK H3JIOKEH.
Crora, Tpu NpHUIpPEMJbEHA Yy30pKa Ca pPa3IMYUTUM CTETIEHOM KPUCTAIMYHOCTH - aHUJIMPAHOCTH
MOKa3yjy pa3InuuTe TeMIepaType AeCOpiifje, Kao U Op3uHy OTHyIITamba BoJoHHKA. OBUM je ToKa3aH
YTHUIIA] CTPYKTYPHHUX TapaMeTapa Ha jaecopriuoHa cBojcrBa Mg-Ni-H tankux ¢uimosa. 3a pasiuky
on nperxoaHor Mg-H ¢unma, oBaj cucteM He Mmoka3yje IpoMeHy 00je MPUITUKOM 3arpeBamba.



Takohe, ucnuTUBaHa je ¥ 3aBUCHOCT BPCTE aHWJIMpamka Ha MOMEHYT€ OCOOMHE OBHX CHCTEMA.
VYropeaHuM NpHKa3oM pe3yiraTa JoOMjeHUX 3a 00a MCHUTHBAHA CHCTEMa TaHKMX (HIMOBa Ha 0a3u
MarHe3ujyma je JI0Ka3aHO KaKo T'paHule 3pHa Kao U APYTH CTPYKTYPHH JePEKTH YCIOBIbAaBA]y ONTHUKE
U JICCOPIIOHE KapaKTePUCTUKE.

B. Ynopeana ananusa pe3yJjrara Jucepraimje ca noganumMa u3 Jureparype

[TpoHanaxeme ageKBaTHOI MaTepHjaia 3a CKIAJUIITCH-E BOJOHMKA je M Jajbe aKTyeJaH
npobnem. [Tocinenmux AeneHnja HajBUIIEC MAXIBE YCMEPEHO je Ha ucnutuBame Mg-H ycnen Benukor
MaceHor yzena BogoHuKa (7,6 mas%), peBep3uOnIHEe KUHETHKE, HUCKE [IEHEe W BEJIHMKE JOCTYIHOCTH Y
npuponu. Takohe ce ucnuryje m Mg-Ni-H cucrem koju mma nocta MamH KarmamureT BoJoHHKA (3,6
mas%), alu 1 HWXKY eHTalnujy Gopmupama u temmeparypy aecopmnuuje oa oko 300°C [1]. Moxe ce
pehu na rnaBHy mpenpeky KOMepLHWjalu3aldjd OBHX XHIpPHIA MPEJCTaBhba PEIATUBHO BHCOKA
CTa0MJIHOCT Ha COOHOj TeMIlepaTypH, CHOpHja COPIIIHMOHA KWHETHMKA, Ka0 M BHCOKAa TeMIeparypa
necoprije ox npeko 300 °C [1]. HanoctpykTypupame wmarepujajga IOBOAM JO IMO0OJbIIAA
HPETXO/IHO MMOMEHYTUX KapakTepuctika [1] melhyrum Hekartanu3oBaHu (HIMOBH, Ka0 HMPUOPUTET y
UCIUTHBAky pasinKa n3Mely HaHONPAaxoBa M TAHKUX (PUIMOBA, HUCY MHTEH3WBHO HCTPAKUBAHH.
Crora, ucnutuBanu cy Tanku ¢uamod Mg-H u Mg-Ni-H, koju cy mo cBojuM KapakTepHCTHKama
JEOHOCTaBHM 3a CHUHTE3Y M TOTOJHM Cy 3a HCIUTHBAKE YyTUIAja CTPYKTYpHHX Mapamerapa Ha
aecopriuone ocodune [2] 6e3 ynoTpebe KaTaaMTHUKUX NpeBiaka. OBUM ce OMOTYHHIIO JUPEKTHO
UCIUTHBAkE yTUIAja CTPYKTYpPHUX TapamMerapa Ha JECOPIIHMOHE M ONTHYKE KapaKTEpUCTHKE
¢dhummoBa.

Y 0BOj aucepTalyju IMOCTUTHYTO je CMameme TeMmIepaType Aecopruuje y ciydajy Mg-H
¢unmoBa 3a oko 10 crenenu, kao u 10 myta O6pxe ocnobahame BoIOHMKA U3 MOAU(PUKOBAHOT (prma.
WNunykoBameM nedekara y MOTIOBPIIMHCKHM CIIOjeBIMa MaTepHjajia U3BPIICHOT YIOTPEOOM jOHCKOT
O6omOapioBamkba je JOBENO JI0 MNO3UTUBHUX IPOMEHA Yy CHCTEMy, Kao INTO je IIOKa3aHO Ha
HaHompaxoBuMa [3], ¥ OCTUTHYTE Cy HIKE TeMIlepaType JeCOpIIrje Ol 10 caja 00jaBibuBaHux [4],
[5]. HapymaBame crexuomerpujckor omnoca Mg:Ni y Mg-Ni-H rtankum ¢unmoBuma, 3apan
dbopmupama TOOOJBIIAHOT MaTepujajia 3a CKIAIUIITEH€ BOJOHMKA ca TMoBehaHUM KamaluTeTOM
BOJIOHMKA, HUj€ UCIUTUBAHO HAa TaHKUM (PUIMOBUMA y JUTEpaTypu. Y TUCEpPTaLMjU je MOKa3aHo Jia
Mg-Ni-H tanku ¢uamoBu necopOyjy Ha pa3UuUTHM TeMIeparypama y 3aBUCHOCTH Off CTeleHa
KPUCTAJIMYHOCTH, OJTHOCHO Y30paK KOjU jeé MCIUTHBAH OJMax IOCJIE€ CHHTEe3€ MOKa3yje JoCTa BHINY
Temreparypy ociobahama BOJOHWKAa HETO Yy30paK KOjU je TMOJIBPTHYT JBOCTEIIEHOM TEPMHYKOM
tpermany Ha T=220 °Cu T=290 °C, unme nosaszu 10 noMepaja y TemrepaTrypu aecopiiuuje 3a oko 50 °C
YKOJIMKO C€ pa3MaTpajy BUCOKO TeMIEpaTypCcKu MakcuMyMHu 3a nopeheme. Mako ce necopmiuja oasuja
u3 KyOHe CTpyKType, Temmeparypa necopnuuje nooujea JICK meromom on 212°C je Huka Hero
necopmimona Temmeparypa Mg-Ni-H wuntepmeranuka koja ushnocu 303°C [5]. Kox Mg-Ni-H
MOJUKPUCTAIHUX TaHKUX (UIMOBA NMPUCYTHA j€ BUCOKA KOHIIEHTpAallKja IpaHMIla 3pHa MyTeM KOJUX ce
npedepeHTHO Bpinu audy3uja BOJOHHKA, IIITO j€ U JINTEPaTypHO JoKa3aHo [6].

[IpomeHa y cTpyKTypH MaTepHjajia U HyKjealuja HOBUX (pa3a HacTanux ycjel JecOopIilirje BOAOHHKA,
Moryhe je mpaTUTH mpeKo MPOMEeHa ONTHUYKUX ocobuHa ¢unmoBa [7], [8] y Tpancmucuju. Mehytum, y
JUTEpaTypu J0 caja HHje NpHjaBbeHa npoMeHa 60oje Mg-H ¢unmoBa u oBaj ¢eHOMEH je mpBH MyT
o0jammen y auceptanuju. Hamme, mpoMeHa y €JIEKTPOHCKO] CTPYKTYpPH TMOCTEAHIA j€ ECOPIIIIH]|e
BOJIOHUKA KOj€ Ce OfIBHja CTBapameM cyO-crexuomerpujckux ¢aza MgH, (MgH,-9). Jecoprmja naje
JIpYravyrju €HEPreTCKH TpOIeNl W MEHma Ce alcopiiyja TalacHEe IYy)KHUHE INTO ce MaHH(ecTyje
IPOMEHOM 00je OJIHOCHO NMPOMEHOM ONTHYKHX CBOjcTaBa (puiaMoBa. YTHUIA] CTPYKTYpHUX Iapamerpa
OJIHOCHO, TPUCYCTBO W/WIU yBOhewe Jnedekara W BakaHIMja y CTPYKTYpY, Kao U QopMupame



METAacTaOUITHUX CYO-CTEXHOMETPUjCKUX jenumerma MgHys cy BakHHM mapamerpu Koju oxapelhyjy
ONITHYKE, KHHETUYKE U TePMOJMHAMHUYKe ocoOuHe coprnunonux peakuuja [3], [9], [10].

C napyre crpane, Mg-Ni-H ¢uimoBr nMmajy cTaOWIHY CTPYKTYpy W HAKOH aHUIIMPamba, KOJ

OBHX TaHKHMX (MJIMOBA je MPBU MYT youeH (eHOMEH peBep3UOMIHOT TepMoxpoMHor edekTa. [lojaBa
TEPMOXTOMHOT e(eKTa je 0OjalrmheHa MoJIoXKajeM KOMILJIEKCAa U YTUIIajeM Ha BUOpAIMOHE U HCTEexXyhe
monoBe Ni-H Be3a. Takole, He mocToje IUTEpaTypHH TMOJAIM Ha 32 GOTOXPOMHH edeKar, a KOju je
Takolh)e youeH Ko OBOT' CHCTEMA.

[1]

[2]

[3]

[4]

[5]
[6]

[7]

[8]

[9]
[10]

V. A. Yartys et al., Magnesium based materials for hydrogen based energy storage: Past, present
and future, Int. J. Hydrogen Energy, 44 (2019), 7809—7859.
https://doi.org/10.1016/j.ijhydene.2018.12.212

J. R. Ares, F. Leardini, P. Diaz-Chao, I. J. Ferrer, J. F. Fernandez, and C. Sanchez, Non-
isothermal desorption process of hydrogenated nanocrystalline Pd-capped Mg films investigated
by lon Beam Techniques, Int. J. Hydrogen Energy, 39 (2014), 2587-2596.
https://doi.org/10.1016/j.ijhydene.2013.11.130

L. Matovi¢ et al.,, Assessment of changes in desorption mechanism of MgH, after ion
bombardment induced destabilization, Int. J. Hydrogen Energy, vol. 37 (2012), 6727-6732.
https://doi.org/10.1016/j.ijhydene.2012.01.084

H. Shao, G. Xin, X. Li, and E. Akiba, Thermodynamic property study of nanostructured MgH,
Mg-Ni-H, and Mg-Cu-H systems by high pressure DSC method, J. Nanomater., 2013 (2013), 1-
23. https://doi.org/10.1155/2013/281841

J. Cermak, L. Kral, and B. David, Hydrogen diffusion in Mg,NiH, intermetallic compound,
Intermetallics, vol. 16 (2008), 508-517. https://doi.org/10.1016/j.intermet.2007.12.010

S. Alekseeva et al., Grain boundary mediated hydriding phase transformations in individual
polycrystalline metal nanoparticles, Nat. Commun., 8 (2017), 1-9.
https://doi.org/10.1038/s41467-017-00879-9

L. Mooij and B. Dam, Nucleation and growth mechanisms of nano magnesium hydride from the
hydrogen sorption Kkinetics, Phys. Chem. Chem. Phys, 15 (2013), 11501-11510.
https://doi.org/10.1039/C3CP51735G

J. Qu, Y. Wang, L. Xie, J. Zheng, Y. Liu, and X. Li, Superior hydrogen absorption and
desorption behavior of Mg thin films, J. Power Sources, 186 (2009), 515-520.
https://doi.org/10.1016/j.jpowsour.2008.10.079

L. Pasquini, The Effects of Nanostructure on the Hydrogen Sorption Properties of Magnesium-
Based Metallic Compounds : A Review, 8 (2018), 1-28. https://doi.org/10.3390/cryst8020106
X. B. Xie et al., First-principles studies in Mg-based hydrogen storage Materials: A review,
Energy, 211 (2020), 118959. https://doi.org/10.1016/j.energy.2020.118959

I'. HayuHu pasoBu U caonuTemha My0JUKOBAHU U3 Pe3yJITaTa qucepTamnuje

N3 pesynrata mokTopcke amcepranuje KanaugaTkume JKesbke PamkxoBuh-JIoBpe o0jaBibeHa cy Tpu
pana y ucTakHyTUM Mel)yHapoaHuM vaconucuma (M22):
1. Zeljka Raskovié-Lovre, T. T. Mongstad, S. Karazhanov, C. C. You, S. Lindberg, M. Lelis, D.

Milcius and S. Deledda, Annealing-induced structural rearrangement and optical band gap
change in Mg-Ni—H thin films, Mater. Res. Express 4 (2017) 016405.
https://iopscience.iop.org/article/10.1088/2053-1591/4/1/016405

2. Zeljka Raskovié¢-Lovre, Sandra Kurko, Nenad Ivanovi¢, Jose Francisco Fernandez, Jose-

Ramon Ares, Saso Sturm, Trygve Mongstad, Nikola Novakovié¢, Jasmina Grbovi¢ Novakovi¢


https://doi.org/10.1016/j.ijhydene.2013.11.130
https://doi.org/10.1016/j.ijhydene.2012.01.084
https://doi.org/10.1155/2013/281841
https://doi.org/10.1016/j.intermet.2007.12.010
https://doi.org/10.1038/s41467-017-00879-9
https://doi.org/10.1039/C3CP51735G
https://doi.org/10.1016/j.jpowsour.2008.10.079
https://doi.org/10.3390/cryst8020106
https://doi.org/10.1016/j.energy.2020.118959
https://iopscience.iop.org/article/10.1088/2053-1591/4/1/016405

In-situ desorption of magnesium hydride irradiated and non-irradiated thin films:
Relation to optical properties, Journal of Alloys and Compounds 695 (2017) 2381-2388.
https://www.sciencedirect.com/science/article/pii/S0925838816335964

3. Zeljka Raskovié-Lovre, Trygve Mongstad, Smagul Karazhanov, Simon Lindberg, Chang
Chuan You, Stefano Deledda, Thermochromic and photochromic colour change in Mg-Ni-
H thin films, Materials Letters 188 (2017) 403-405.
https://www.sciencedirect.com/science/article/pii/S0167577X16318420

Caonmrewa Ha Mel)yHapoaHuM KoH(pepeHuHjaMa mraMnana y ussoay (M34)

1. Zeljka Raskovié-Lovre, Trygve Mongstad, Simon Lindberg, Stefano Deledda, Smagul
Karazhanov, Reactively deposited thin films of magnesium nickel hydride, Joint event of the
11th Young Researchers onference Materials Science and Engineering and the 1st European
Early Stage Researchers Conference on Hydrogen Storage, Belgrade, Serbia 3-5. December
2012, pg 153

2. Zeljka Raskovié¢-Lovre, Sandra Kurko, Nenad Ivanovi¢, Jasmina Grbovi¢ Novakovi¢ Jose
Francisco Fernandez, Jose Ramon Ares Fernandez, Carlos Sancez, Nikola Novakovic,
Investigation of nucleation process in MgH2 thin films, Joint event of the 11th Young
Researchers onference Materials Science and Engineering and the 1st European Early Stage
Researchers Conference on Hydrogen Storage, Belgrade, Serbia 3-5. December 2012, pg 154

/. IlpoBepa opuUrnHAJIHOCTH JOKTOPCKE TUCEPTALIHje

Ha ocnoBy IIpaBuiHHKa 0 IOCTYIIKY IPOBEPE OPUTHHAITHOCTH JOKTOPCKUX JHCEpTalrja Koje ce OpaHe
Ha YHuBep3utery y beorpany m Hanasa y usBemTajy u3 nporpama iThenticate kojum je u3BpIueHa
IIpOBEpa OPUTHMHAIIHOCTH JIOKTOPCKE JAMcCepTaluje , YTHIAj CTPYKTYPHHUX IapaMeTrapa Ha
JiecOpNHOHE M ONTHYKe KapakTepucTuke Tankux ¢uiamoa Mg-H u Mg-Ni-H cunTeTHCcaHnX
PeaKTUBHMM  MArHEeTPOHCKMM  pacnpmuBameMm®, ayropke Kebke Pamkosuh-Jlospe,
KOHCTaTyjeMo Aa yTBpheHo noaynapame Tekcra usHocu 4 %. OBaj cTemneH MmolyJapHOCTH MOCIeANLA
je uurara, JJMYHUX UMeHa, Oubanorpadckux nojaraka o KopuiheHoj JIMTepaTypu, T3B. OMIITHX MecTa
U TojaTaka, Kao W NPETXOJHO MyONMKOBAHUX pe3yiTara JOKTOPAaHIOBHUX HCTpaKUBamba, KOJU Cy
MIPOUCTEKIIN U3 KETOBE JUCEpTallrje, IITO j€ Y CKIaay ca wianoM 9. [IpaBuiHuka.

Ha ocHoBy cBera usHeror, a y ckiany ca wiaHoMm 8. craB 2. IIpaBwiHHMKa O NOCTYIKY NpOBEpe
OpPUTMHAITHOCTU JOKTOPCKUX JUcepTalyja Koje ce OpaHe Ha YHuBep3uTeTy y beorpany, usjaBibyjem
A2 W3BelTaj yKadyje HA OPUIMHAJTHOCT JOKTOPCKe JHCepTaluje, Te ce MPONMHCAHM IMOCTYNAK
npuIpemMe 3a leHy 010paHy MoOKe HACTABUTH.

B. 3akibyuak komucuje

Ha ocHOBY M3/105KE€HOT MOXKE CE€ 3aKJbYUUTH Ja pe3yiaTaTu Kanaumatkume JKesbke Pamkosuh-Jlope
NPE/CTaBJbajy OPUTMHAJIAH U 3HaYajaH HAy4HHU JOMPHHOC y 00yacTH ¢pu3nuke Xxemuje Matepujana. 13
pe3ynraTa aucepraldje KaHIuaaTa MpOUCTeKNIa Cy TPU HaydHa paja y UCTaKHYTUM MelyyHapoaHUM
yaconucuma (M22) u 1Ba caommrema ca Mel)yHapoAHMX CKyloBa IITammnana y ussoay (M34). V
CKJany ca HaBelneHuM, Komucuja cMmarpa Ja KaHIUMJATKMIba HUCIYHaBa YCIOBE 3a IMPHUXBAaTamke
3aBpIlIEHE JIOKTOPCKE IHUcepTalije MNpolucaHe O] CcTpaHe YHuBep3urera y beorpaagy u yciose
nepunucane [IpaBUIHMKOM O M3paau M OLEHU JOKTOpcKe nucepranuje Ha DaxynTeTy 3a (QU3HUKY
xeMmujy YHuep3utera y beorpaay. Ha ocnoBy m3noxkeHor Komucuja npemaxe HacraBHO-HayuyHOM


https://www.sciencedirect.com/science/article/pii/S0925838816335964
https://www.sciencedirect.com/science/article/pii/S0167577X16318420

Behy @akynrera 3a pusnuky xemujy Yuusepsurera y beorpany na pan XKespke Pamkosuh-JloBpe mon
HacJlOBOM ,,YTHLAj CTPYKTYPHHMX IlapaMeTapa Ha [ecOpPINUHOHEe M ONTHYKE KAPaKTepHCTHKe
TaHkux ¢uamoBa Mg-H wum Mg-Ni-H cuHTeTHCaHHX peaKTHBHMM MAarHeTPOHCKHM
pacnpmuBameM® IPUXBaTH Kao JAUCEpTalMjy 3a CTULAKE HAy4YHOT CTEHNeHa JIOKTopa
(M3HMYKOXEMHjCKUX HayKa B 0JI00pU HEHY jaBHY OJI0paHy.

Kommucwuja:

Jlp UBana CrojkoBuh CumaroBuh, BaHpeaau npodecop
Vuusep3utet y beorpany, ®akynter 3a GQU3NUKy XeMH]y

Hp Cama MunomeBuh ["'oBenapoBuh, HaydHU capaHUK
VYuusepsurer y beorpany, Mactutyt 3a HykieapHe Hayke “Bunya” - MTHCTHTYT 01 HallMOHATHOT 3Ha4aja 3a
Pernry6iuky Cpoujy

Hp bussana Hlpykuh [Taynkosuh, Banpeaau mpodecop
Vuusep3utet y beorpany, ®akynter 3a GU3NUKY XeMH]y




IIpuaor 1. — Komniierna oudauorpaduja kanauaara

Panosu y Bpxynckom mel)ynapoanom yaconucy (M21)

1.

10.

Zeljka Raskovi¢-Lovre, T. T. Mongstad, S. Karazhanov, C. C. You, S. Lindberg, M. Lelis, D.
Milcius and S. Deledda, Annealing-induced structural rearrangement and optical band gap
change in Mg—Ni-H thin films, Mater. Res. Express 4 (2017) 016405.

Zeljka Raskovié-Lovre, Sandra Kurko, Nenad Ivanovi¢, Jose Francisco Fernandez, Jose-
Ramon Ares, Saso Sturm, Trygve Mongstad, Nikola Novakovié, Jasmina Grbovié Novakovié
In-situ desorption of magnesium hydride irradiated and non-irradiated thin films:
Relation to optical properties, Journal of Alloys and Compounds 695 (2017) 2381-2388.
Zeljka Raskovi¢-Lovre, Trygve Mongstad, Smagul Karazhanov, Simon Lindberg, Chang
ChuanYou, Stefano Deledda

Thermochromic and photochromic colour change in Mg-Ni-H thin films, Materials Letters
188 (2017) 403-405.

Sandra Kurko, Igor Milanovié, Sanja Milogevié, Zeljka Raskovié-Lovre, Jose Francisco
Fernandez, Jose Ramon Ares Fernandez, Ljiljana Matovi¢, Jasmina Grbovi¢ Novakovi¢
Changes in Kinetic parameters of decomposition of MgH, destabilized by irradiation with
C*" ions, International Journal of Hydrogen Energy, 38 (27) (2013) 12199 - 12206

Sandra Kurko, Annalisa Aurora, Daniele Mirabile Gattia, Vittoria Contini, Amelia Montone,
Zeljka Ragkovié-Lovre, Jasmina Grbovié¢ Novakovié

Hydrogen sorption properties of MgH,/NaBH,; composites, International Journal of
Hydrogen Energy, 38 (27) (2013) 12140 - 12145

Igor Milanovi¢, Sanja Miloevi¢, Zeljka RaSkovié¢-Lovre, Nikola Novakovi¢, Radojka
Vuyjasin, Ljiljana Matovi¢, Jose Francisco Fernandez, Carlos Séanchez, Jasmina Grbovic¢
Novakovic¢

Microstructure and hydrogen storage properties of MgH,-TiB, -SiC composites, Ceramics
International 39 (4) (2013) 4399 - 4405

Sanja Milogevi¢, Zeljka Raskovié-Lovre, Sandra Kurko, Radojka Vujasin, Nikola Cvjeti¢anin,
Ljiljana Matovi¢, Jasmina Grbovi¢ Novakovi¢

Influence of VO, nanostructured ceramics on hydrogen desorption properties from
magnesium hydride, Ceramics International 39 (1) (2013)51-56

Ljiljana Matovié, Sandra Kurko, Zeljka Ra$kovi¢-Lovre, Radojka Vujasin, Igor Milanovié,
Sanja MiloSevi¢, Jasmina Grbovi¢ Novakovié

Assessment of changes in desorption mechanism of MgH after ion bombardment induced
destabilization, Int. J. Hyd. Energy 37 (8) (2012) 6727-6732

Jelena Gulicovski, Zeljka Raskovi¢-Lovre, Sandra Kurko, Radojka Vujasin, Zoran Jovanovié,
Ljiljana Matovi¢, Jasmina Grbovi¢ Novakovi¢

Influence of vacant CeO, nanostructured ceramics on MgH, hydrogen desorption
properties, Ceramics International 38 (2) (2012) 1181-1186

Sandra Kurko, Zeljka Raskovié, Nikola Novakovi¢, Bojana Paska§ Mamula, Zoran Jovanovi¢,
Zvezdana Basc¢arevi¢, Jasmina Grbovi¢ Novakovi¢, Ljiljana Matovi¢

Hydrogen storage properties of MgH; mechanically milled with a« and B SiC, Int. J. Hyd.
Energy 36 (1) (2011) 1184-11809.

Panosu o0jaB/benu y meh)ynapoguum yaconucuma (M23)



1.

Jasmina Grbovié Novakovié, Sandra Kurko, Zeljka Ra$kovié-Lovre, Sanja Milo3evi¢, Igor
Milanovi¢, Zoran Stojanovi¢, Radojka Vujasin, Ljiljana Matovi¢

Changes in Storage Properties of Hydrides Induced by lon Irradiation, MATERIALS
SCIENCE (MEDZIAGOTYRA) 19 (2) 2013, 134-139, ISSN 1392-1320

Sandra Kurko, LJiljana Matovié, Radojka Vujasin, Igor Milanovi¢, Zeljka Ra$kovié-Lovre,
Nenad Ivanovié¢, Jasmina Grbovi¢ Novakovié

Aging Effects in Irradiated MgH,: Connection to Hydrogen Production, MATERIALS
SCIENCE (MEDZIAGOTYRA) 19 (2) 2013, 349-353, ISSN 1392-1320.

Caonmrewa Ha Mel)yHapoaHuM KoH(pepeHunjama mraMnana y neaunu (M33)

1.

S. Milosevi¢, R. Vujasin, Lj. Matovi¢, 7. Raskovié-Lovre, L. Pasquini, J. Grbovi¢ Novakovi¢
Remarkable sorption properties of MgH,-VO, nanocomposites

12th International conference on Fundamental and Applied Aspects of Physical Chemistry
Belgrade, Serbia, September 22-26, 2014, pg. 691-694

Caonmrewma Ha mel)yHapoauuMm KoHdepeHunjama mramMmnana y uzsoay (M34)

1.

Zeljka Raskovié-Lovre, Trygve Mongstad, Simon Lindberg, Stefano Deledda, Smagul
Karazhanov

Reactively deposited thin films of magnesium nickel hydride,

Joint event of the 11th Young Researchers onference Materials Science and Engineering and the
1st European Early Stage Researchers Conference on Hydrogen Storage, Belgrade, Serbia 3-5.
December 2012, pg 153

Zeljka Raskovié¢-Lovre, Sandra Kurko, Nenad Ivanovi¢, Jasmina Grbovi¢ Novakovic¢ Jose
Francisco Fernandez, Jose Ramon Ares Fernandez, Carlos Sancez, Nikola Novakovic
Investigation of nucleation process in MgHZ2 thin films,

Joint event of the 11th Young Researchers onference Materials Science and Engineering and the
1st European Early Stage Researchers Conference on Hydrogen Storage, Belgrade, Serbia 3-5.
December 2012, pg 154

S. Milogevi¢, Z. Raskovié-Lovre, I. Milanovié, A. Pukié, R. Vujasin, Lj. Matovi¢, J. Grbovi¢
Novakovi¢

Kinetic investigation of hydrogen storage properties of MgH2-TiB2 composite, Euro-
mediterranean Hydrogen Technologies Conference 2012 (EMHyTeC 2012), Hammamet,
Tunisia, 11-14 Septembar 2012, pg. 153-155

Lj. Matovi¢, S. Kurko, R. Vujasin, I. Milanovi¢, 7. Raskovié-Lovre, S. Milosevié, J. Grbovié
Novakovic¢

Changes in kinetic parameters of dehydration of MgH2 destabilized by irradiation with
C2+ ions, Euro-mediterranean Hydrogen Technologies Conference 2012 (EMHyTeC 2012),
Hammamet, Tunisia, 11-14 Septembar 2012, pg. 134-135

Nikola Novakovi¢, Jasmina Grbovi¢ Novakovié, Zeljka Raskovi¢ — Lovre, Nenad Ivanovic¢
Ab initio study of optical properties of substoichiometric MgH2, The 3rd International
conference of the physics of optical materials and devices ICOME 2012 Book of Abstract,
Belgrade 03.09-06.09.2012 Pg 199

I. Milanovi¢, R. Vujasin, S. Milosevic, 7. Raskovié-Lovre, S. Kurko, Lj. Matovi¢, J. Grbovi¢
Novakovi¢



10.

11.

12.

13.

14.

15.

16.

17.

Mechanical synthesys of magnesium based nanocomposites, Thirteenth annual conference
YUCOMAT 2011 Herceg Novi, September 5-9, 2011, Montenegro, pg. 150

. L. Milanovié, R. Vujasin, S. Milosevi¢, 7. Raskovié-Lovre, S. Kurko, Lj. Matovi¢, J. Grbovi¢

Novakovi¢
Mechanochemical synthesis of MgH2-TiB2 compositesfor hydrogen storage, VI
International Conference on Mechanochemistry and Mechanical Alloying INCOME 2011,
Herceg Novi, August 31-September 3, 2011, pg. 57
I. Milanovi¢, R. Vujasin, S. MiloSevic¢, 7. Raskovié, S. Kurko, Lj. Matovi¢, J. Grbovi¢
Novakovi¢, A. Aurora, A. Montone
Mechanical milling of magnesium based composites for hydrogen storage, VII International
Conference on Mechanochemistry and Mechanical Alloying INCOME 2011, Herceg Novi,
August 31-September 3, 2011, pg. 76
Zeljka Raskovi¢, Sandra Kurko, Bojana Paska§ Mamula, Ljiljana Matovi¢, Nikola Novakovi¢,
Radojka Vujasin and Jasmina Grbovi¢ Novakovié¢
Improvement of hydrogen storage properties of MgH2 by a and p -SiC, The book of
abstract of 1st Conference of the Serbian Ceramic Society, Belgrade, Serbia 17-18.03.2011
pg.60
Sanja Milo3evi¢, Zeljka Raskovié, Sandra Kurko, Ljiljana Matovié, Nikola Cvjeti¢anin and
Jasmina Grbovi¢ Novakovié¢
The influence of VO2 on hydrogen desorption properties of MgH2, The book of abstract of
1st Conference of the Serbian Ceramic Society, Belgrade, Serbia 17-18.03.2011 pg.49
S. Milogevi¢, Z. Raskovié-Lovre, I. Milanovié, S. Kurko, R. Vujasin, Z. Bas¢arevi¢, Lj.
Matovic, J. Grbovi¢ Novakovic.
Microstructure and hydrogen storage properties of MgH2-TiB2 composites, Proceedings of
10th Multinational Cogress of Microscopy, Urbino 4-9.09.2011, Italy, pg.495
7. Raskovié-Lovre, S.Milosevi¢, I. Milanovié, S. Kurko, R. Vujasin, Z. Basc¢arevi¢, J. Grbovi¢
Novakovié, Lj. Matovi¢
Microstructure and hydrogen storage properties of MgH2-TiB2-SiC composites,
Proceedings of 10th Multinational Cogress of Microscopy, Urbino 4-9.09.2011, Italy, pg.507
Lj. Matovic, S. Kurko, Z. Raskovi¢, Z. Bascarevic, N. Novakovic, J. Grbovic Novakovic
M21515 - Improvement of Hydrogen Storage Properties of MgH2-SiC Accepted abstract,
International conference of microscopy IMC 17, Rio de Jenairo, Brasil, september 19-24, 2010
Sanja Milogevi¢, Zeljka Raskovié¢, Sandra Kurko, Ljiljana Matovié, Nikola Cvijeti¢anin,
Jasmina Grbovi¢ Novakovié
Hydrogen desorption from MgH2-VO2 composite, Ninth Young Researchers Conference
Materials Sciences and Engineering December 20-22, 2010, Belgrade, Serbia, pg. 33
Zeljka Ragkovié, Sandra Kurko, Radojka Vujasin, Jelena Gulicovski, Sanja Milogevi¢, Ljiljana
Matovi¢, Jasmina Grbovi¢ Novakovié¢
Hydrogen storage properties of MgH2-CeO2 composites, Ninth Young Researchers
Conference Materials Sciences and Engineering December 20-22, 2010, Belgrade, Serbia, pg.
33
Lj. Matovi¢, S. Kurko, 7. Raskovié, N. Novakovié, Z. Jovanovié¢ , J.Grbovié¢ Novakovié
Improvement of Hydrogen Storage Properties of MgH2 by Formation of MgH2-SiC
Nanocomposite, 11th Eurasia Conference on Chemical Sciences, Amman, Jordan, 6-
11.0ctober 2010 pg. 132
Lj. Matovié, S. Kurko, Z. Raskovi¢, B. Paska§ Mamula, Z. Bai¢arevi¢, N. Novakovié, J.
Grbovi¢ Novakovié¢

10



Improvement of Hydrogen Storage Properties of MgH2 by a and p-SiC, 12th Annual
Conference YUCOMAT 2010 Hotel “Plaza”, Herceg Novi, Montenegro, September 6—10,
2010, Program and The Book of Abstracts pg. 114

18. S. Kurko, N. Novakovic, Lj. Matovic, Z. Raskovi¢, Z. Jovanovic, B. Matovic, J.Grbovic
Novakovic
MgH2:B Nanocomposite for hydrogen storage: Ab Initio Calculations and Experiment,
International Symposium-Metal-Hydrogen Systems. Fundamentals and Application, Moscow
Russia, July 19-23, 2010, The Book of abstract pg. 366

Pan y yaconucy HanuoHaJHor 3uadaja (M52)
1. Radojka Vujasin, Sanja Miloevi¢, Sandra Kurko, Zeljka Raskovié-Lovre, Igor Milanovi¢,
Andelka Buki¢, Ljiljana Matovi¢, Jasmina Grbovi¢ Novakovié,
Nacini skladiStenja vodonika — izazovi danasnjice, Tehnika novi materijali, 2012

Caomnreme ¢ca cCKyna HallMOHAJIHOT 3HAaYaja mraMnaxo y ueaunu (M63)

1. Sandra Kurko, Zeljka Raskovi¢, Nikola Novakovié, Jasmina Grbovié¢ Novakovi¢, Ljiljana
Matovi¢

Microstructure Evolution of MgH2 surface after N3+ ion bombardment, Program i knjiga

prosirenih apstrakata, Cetvrti srpski kongres za mikroskopiju 11-12. Oktobar 2010, Beograd,
Srbija, strana 53

2. Sanja Milogevi¢, Zeljka Ra$kovié, Sandra Kurko, Ljiljana Matovi¢, Jasmina Grbovié
Novakovi¢, Nikola Cvjeti¢anin
Hydrothermal synthesis of VO2, Program i knjiga progirenih apstrakata, Cetvrti srpski
kongres za mikroskopiju 11-12. Oktobar 2010, Beograd, Srbija, strana 59

3. Zeljka Raskovié, Jelena Gulicovski, Sandra Kurko, Bojana Paskas Mamula, Ljiljana Matovi¢,

Slobodan Milonji¢
Microstructure Evolution in MgH2 — CeO2 composites during high energy mechanical

milling, Program i knjiga progirenih apstrakata, Cetvrti srpski kongres za mikroskopiju 11-12.

Oktobar 2010, Beograd, Srbija, strana 95

11



[puior 2 — odpaszioxkeme

OLIEHA M3BELLITAJA O IIPOBEPH OPUTMHAJTHOCTU JOKTOPCKE
JIUCEPTALIMJE

Ha ocnoBy [IpaBuiH#Ka 0 OCTYIIKY IPOBEpE OPUTUHAIHOCTU JOKTOPCKUX JUCEpTannja Koje ce OpaHe
Ha YHuBep3utery y beorpany u Hanasa y uzBemrajy o 24.07.2021. roqune u3 nporpama iThenticate
KOJUM j€ U3BpIICHA IpOBEpa OPUTHHATHOCTU JOKTOPCKE IWUCEPTAlHje TIOJ HACIOBOM: ,,¥YTHIAj
CTPYKTYPHHX IIapaMeTapa Ha JecOPNIHOHEe U ONTHYKe KAPAKTePUCTHKe TAaHKUX (puiamosa Mg-H
u Mg-Ni-H cuHTeTMCaHUX peaKTMBHMM MATrHeTPOHCKHM pacnpiuuBameM* ayropa JKesbka
PamkoBuh-JloBpe koHcTaTyjemMo naa yTBpheHo mnoaynapame Tekcra u3Hocu 4 %. OBaj crerneH
MOYIApHOCTH TOCIIeIUIA je IUTaTa, JIMYHUX HMMEHa, OmOmumorpadckux mojataka o KopwuirheHoj
JUTEepaTypu, T3B. ONIUTHUX MecTa M [OJaTaka, Kao M MPEeTXOJHO MyOIMKOBAaHUX pe3ysTaTa
JOKTOPaH/JIOBUX HCTPaXHMBamba, KOjH Cy MPOMCTEKIN M3 HEroBe AWCEpTallyje, MTO je y CKIaay ca
yiaHoM 9. [IpaBuiHuka.

Ha ocHoOBy cBera u3HeTor, a y ckiiagy ca wiaHoMm 8. ctaB 2. [IpaBuiHHKa 0 TIOCTYIKY IpOBepe
OPUTMHAIHOCTH JIOKTOPCKHX JUcepTaluja Koje ce OpaHe Ha YHuBep3urery y beorpany, usjaBbyjemo
7la U3BEIITA] YKa3yje Ha OPUTHHAIHOCT JOKTOPCKE JHCEpTallije, T Ce MPOMUCAHH MTOCTYIAK MPUIIPEME
3a BeHY 0A0paHy MOXKe HaCTaBUTH.

VY beorpany, 24.07.2021. roqune

MenTopu

Hp UBana CrojxoBuh CumaroBuh, Baupemau mpodecop
VYuusep3utet y beorpany, ®@akynter 3a GU3NUKY XeMH]jy

Ip Cawa Munomesuh I"'oBenapoBuh, HaydHH capaJIHUK
VYuusepsutet y beorpany, MHcTuTYyT 32 HyKIeapHe Hayke “BuHua” - UHCTUTYT 01 HAIIMOHAIHOT 3Ha4aja 3a
Peny6nuky Cpoujy
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