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I{:ej eruraj Komucuje :a or4ieHy MarucrapcKor paAa

Eoxugapa Illorutcuha

Brjehe Tlpupoguo-nareuarn'IKor (laxymera ua cje,qHullfi oApNaxoj 31. 10. 2018. aoHrjeno
je Oftycy o lruexoaar+,y xonucuje :a oqjexy MarltcrapcKor pand nor, Lrd3LrBoM Maarctufie
npuiiece y daolu-Me43uotnntuut arnep junh a ed maql<acmktt ct tplktnlpltu
de4)eknu-utr c ewjatuore tlru:ur<e BoNlrrapa lllournnha.

I(ao 'r,rauoBr, fiMeHoBaHe xonrucuje (1p FopKo Byjn.rnh. p"ao"i, ,fti,p""op - ""rrtop, 
np

IlpeApar MupaHoBnh, peaoBfifi npo(becop - qraF !l'ap foplaHa JobaHoBuh, AoqgEr - .uafi)
Har(ou flpeaneAa Marr.torpcKor paAa, y cknaAy ca qnauoM 29 oraB 1 llpaBura oryAlrpaua Ha

nocrlrnrloMcrotM cryArjaMa Ha VHubep3rrery tlpHe fope, Bujehy nprpoaHo-
MareMal.r.rKor abaKyJrrera noaHocnMo cJbg.qehfi

I'Icajeuraj

Te(cr paAa AocraBJbeHor Ha oqiery .rlrHe Corlrrrcqj (2 crpa{e) yaol (3 crpaue), rpn rnaoe -
Kpama( o qc DFT nemola u kopuwhe oz Ko njlrnepcKoz npo2panfi (20 crpa'Ha),

Adcopn4uja Ni, Co u Fe ,!a zpa e )r (12 c'tp,'Ha), Adcopttquja Ni, Co u Fe a h-BN (16

cryaqa), 3tk/byadK (3 qpane), Jlumepaml,pa (3 crpaHe), PaA caAp)KL 32 crvKe u 6 ra6ena,
CrpyKT)?a paAa {orryr6aBa cBDe raxrjene nponucaue.uanoM 27 npaBlrila oryAllpa!6a Ha

nocrAllnroMcKfi M ory,qljaMa

fiocran,renu un.r

Ut,tt6 tcrpotomarla je pa3yMijeBar6e ocnonuux i[r.rsuurlrx MexaHu3aMa onroBopHux 3a

fiHTeparunjy aroMa Meraia x2D Marept\jata ua rojtlr'ra ce agcop6yjy, (ao !r no(yruaj aa ce

nplNjeHoM TeoplrjcKrrx Merola na oAroBop Ha nHrarse Ka(o ja.rHHa noMeH).re l|HTepa(Illrje
yrnqe Ha MarHerxe oco6ane lonarax aroMa,,4onaBage aroMa (bepoMarHerr rx Merana Ha

2D KpncranuMa ri cnpeqaBa6e r6rxoBor fpynucaF6a y rehe crpycrype jegan je o4 ua, na
rcpaae 2D Marepnjana ca nprt'tjecaua y o6:ruryjeguoaroucrux uanrera.

y xr)l{Ir rr3y.raBaBa je rcrpaxuBal6e yrnqaja r{erarrofi np Mjeca Ha MarHerfie oco6use

aBoauMeH3rroHarrHr.rx r(pncrajra ca o.qpgbeHuM aeiDemuMa. AeOeKT]{ Hacrajy nplorlKoM

flpoqeoa npoBBonrse naror lrareprja,ra r,rn ce ajeurarrr crBapajy. flocroje pa3nu'r{Tr.r

oonuq[ aeQeKar4 a y oBoM paay pa3MarpaH Je HalJeaHocraBHrlr, cnylral raqKacrxx
crpymypHnx Ae4)eKara: jenHoaroMcKe uynJLr.rqe It ABoaroMcKe uynJLuHe. JeAHoaroMcKa

rryn,'r,uua ce rpeupajeaHocraBHr.rM oacrparsasarseu jenxor yrroenrroBoa aroMa Kpucra,rne
penerre y rpa$eny, oAHocHo oAcrpar6[Ba]*,eM jeAHor aroMa 6opa wM a3ora y (pricranHoj



peurequ 6op-nlnprAa. y rpaoeHy ce aBoaroMcka uynJ,buHa Moxe Kper.rpar,oacrpaBrDar.eM aBa cycjenua yr,reamroea aro"u. y oono"y nu rr"Jrn, ii'u6"r, , ouo"cnyqaJy ce Kpenpajy ABa leHTaroH
g"o"n'u i" d";;#';;"r;;;'ua 
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j^.Ylil-y' 3a onacroarue cucreva seonxoaso je
nocrynar. 360f er,-"1;"r" ;r""'a.iiv 

lrr'rJby-ce (optrcl r't caMoycarnarxeHullreparrrBHr,r

jeaua.rrna Kpe,rpajy ." oriouuoil'ui"'11u 'r JerHocrasHocrr't pieuraoaba l{oH-llJaMoBr.rx

nurerr,.qse u dpi*;, ;;ffi il:.,$i;ITH::"ff T";"*%T,*"Jr".:""1ff :1"#
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oco6ana qaBeaeHrx Marep'iana

{o6njenn pe:y,rrarn

Y^.1-::: neh r<a:aro, y pa,qy cy ko-Hkperuo anarr.r3trpaae MarterHe r eJre(rpouc(eocoourie QepoMarHerHrx verala Ni, co r,r Fe gogatax nu ,uor""""""*-r-" 
"nor"""

rpaQe'a r x*(caro.ran'or 6oo-uuroa11,.1a ,,rij"aro".u"nrlr- #r;;;";;;;^rro"r_AeQeKara - TaqkacrlM le$erraMa. Hi aararu c,roleeuua caje4xoato"",,r" , Auon.o""nr"r''ynrEr''aMa .qoaare Mar'erHe nprMjece ca_aroMrMa r{aBeaenr* .ro"p,u"ru 6Jp"niipuly.;un"xoBa,[emue B$e. V ognocy ra r,rgea,rne
rpuc)"r'a je 3Ha,raj4a rpoMje'a 
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koa cnojeBa ca raqkacrr', 4e4e,crnra
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B""a ,(o6ajeur.r pe:yarara cy



IIpBo je pa3Maipat cucreM (ojt-r qure aAcop6oBau[ aroM[ Ni, Co u Fe u cloj rpa{ena ca
jeAroaroMcKoM r[)mJ6lrloM. yc,BeA rcpaxeue zdt2p xu6puluzawrje gyNuue resa

aAcopdoBaHirx aroMa ca Haj6nrx[M yrrBeHr]uxria cy xparre (1.76 I.791) uro oAroBapa
BennKr,IM BpruelHocTrMa gl{ep tje Be3a 3a cBa Tp, TrrIIa ibepoMarHeTsrrx aToMa 

'l 
oHe 3a Ni,

Co u Fe rtnoce r,v2,2.35 uz.azev, Merarf ca,napxrru 6pojeu id eaerrpona
lonyr6aBajy 'MeTan-yrJ'6elrtK cTa$a Ha Tat€B Haqr,rH Ia oHI_r [OCTajy HeMafHeTHU, AOK je
Maruernll MoMeHT aroMa Co jeAxa( 14, jep nocjegyje je4au recnapena 3d eaenpoa.

Ko4 rparleua oa AaoaroMcKoM uynjbuHoM, y oAHocy lla rpaoer ca jeAHoaroMc(oM

uy[JbltHOM, Iyx]rHe Be3a cy Behe (1.87-1.92;]. uro oAroBapa MtH,uM BpujeAHocrflMa
eHeprrije Be3e. l4slrjeucxo qnjenan e 3r{ eneKrpoHcKrx oTaBa y cnyqajy Ni Mano Je u
HenoBoJr,Ho !a xoMneHlyje aenoKanrquHjy crarha Hactarrux ycJ.beA,y6p4 utaqrje. urro :a
nocJ'reArrly lrMa Aa je MarHeTs[ MoMeHT jeAHaK dynfi. To ruje iny[aj ca Co r,l Fe, rAie je
rcMjeHc(o uujenarle 3larrJo Behe r aarlt aroMr 3aApxaBajy Hen.ynr; MarHerH, MoMeHT.
fBoxbe ucnoJ6aBa Heo6lique MarHerHe oco6uHe Koje cy 3anpaBo pe3yJlrar (orrKypeHroKr.rx
eOe(ara xt6prAl.|3au je l-t eJleI(TpoHc(o-eneKTpor.lcl(e xBTepaKrlr.tje.

y cnyqajy h-BN ca N-uynJ6r.tHoM, HaBeAeHr OgpoMarHerH, a,roMr, (bopMupajy Bcae ca

arovrMa 6opa,I(yxr{Hi se3eje y rHrepoany 1.85-1.91; r 6poj eneKrpoHcKr.rx crar6a (oju
cy nojGrlu3oBaHfi Ha ae{DeKTy HajMalluje O,q CBUX pa3Marpa}rax y oBoM paayJ uJTo oarosapa
u HajMabrrM DprjeAr.rocrnMa eHeprxje Be3e. Merar-6op craBa y cry,{ajy Ni F9 ce
nonyrsaBaJy HenapHtM 6pojeM enex,rpofia, TaKo aa jeaau erer(Tpofi ooTaje HeonapeH u
npecy,qHo }frlre aa oBar(Br.r cucTeMtr nocjegyjy yrcynurz 

^{arfieTHu 
MoMeHT OA llr. Ilouno

(o6anr nocjeAyje renapau 6poj 3d eaerrposa, Meran-6op xn6prAu3oBaua cran,a cy
IIoIIytbeHa Ha raKaB Ha.Iug Aa cucreM ucllolr6aBa HeMatHerHe oco6ltlte,

y o.luocy Ha crpyKTypy h-BN ca N-uyn,BnHoM, y cny.rajy B-uyru6rrge gyxl.rge Meran-a3or

BeBe (1,76-1.79 A) Marbe cy y o,qHocy Ha lyx!.tEy M€TaJl-6op B€e, [Toje y carnacHoc]v ca
Ao6lljeHI{M sehfM BprrjeAfiocrrrMa ex€prrje Bese Merzrna ca B_lIjyIlJEkHoM. OBa Bpcra
Aeoexra je Ha_jpeaKrr{BEnja Bpcra AeoeKara (ojU cy xcrpax{BaH y oBoM paay, utro
OAIoBapa Ir sajBeheM 6pojy erreKrpoHcKxx crarba npficyTHrjx oxo @epvujeeor nuooa.
Marnerne oco6une cy ucre Kao u y cJryqajy h-BN ca N-uyrl,,EuroM.

h-BN ca BN-uy["a6uHoM je HajMarbe peamrBHa Bpcra AeoeKara Koj]r cy ljcrparKrBaflu y
oBoM paAy. ycrEeA cfa6e x!6plnrcaqrrje 3d cralra lrerala ca Zp crarbrrMa aToMa N ,i
B, cBa rplr MerMa 3a{pxaBajy BenuKe BpujeAHocru MarHerH|x MoldeHara ,l oHe cv 3a Ni.
Co u Fe. L.77,3.0o v 4.O}pR.

3arc,r,yqqu o pea.llr3oBaHrrM rrcrparrulB a lrriMa



HaRoH lpenreaa Martlorapc(or pana KaHAllaara Bo)ctaapa L[louKI'Iha, aHaJIIBe EeroBor

reKcm r ocfBapeHU peiy.Irrara. cMarpavo [a je paa HanficaH jacuo. Aa je urru paaa

peanu3oBarr Il aa paa ucnyrbaBa cBe ycroBe HayqHor paaa npenealene IIpaBunItMa

cryAupaba Ha I]ocrAtrllnoMc$rM cryAldaMa da yHuBep3urery UpEe fope.

qiaHoBl,t KoMric4je Hhcy uMaJI 3aMJepxn ttficy 3aMJepxll Ha KoHaqHy Bep3l{y pa.4a lBy3eB

carec1lrja Aa ce I-IcnpaBI-l He(oru(o yotlgHux rxraM[apcKlTx rpeuaKa.

3aK,'r,y.rHu craB u flpeA"'Ior
.t

Ha ocltoBy nperxoaHo Han[caHor, no3llrrlBHo oIIJeByJeMo MarHcrapcKlt

npulrjece y aBoa[MeH3[oHarHIrM MarepuiaJuMa ca raqRacrfiM
AeoeKi:rrMa ar{opa cne{ujannore (l)rcfiKe Eoxraapa lIIoDKfiha ,. q-

Ilpea,rar{eMo Bnjeny Ilprrpoaao-MareMarrrql{or Qalcynrera aa paa

nMesyje RoMncujy 3a F,€roBy jaBlty ycMeuy oA6party..

Y noAropt,trtr, 22. 11. 2018,
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