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Buveeoenue (éxniousa anomauus Ha npeocmaseHus NpoeKm, ueiu, padomua npozpama,
npeosudenu oeiinocmu - 00 2 cmp.)

CepriacHo CseroBHara 3apaBHa opranuzauus (C30) 3aMbpcsBaHETO Ha Bb3IyXa
IpeJCTaBIsiBa Hal-roieMusaT puUCK 3a 3apaBeto B Epomneiickus cbto3 (EC), cBbp3an ¢
okonHata cpeaa. JlemnuBute oprannunu cheauHeHus (JIOC) ca eanu OT Hail-BaXKHUTE
3aMBbPCUTENIN HAa BB3/yXa, OpaJAM TOKCHYHATA CH MPHPOJA UM INPUHOC B PEAULA €KOJOTUYHU
npobaemu, kato (opmupaHe Ha (HOTOXMMHYEH CMOT, IJI00aHO 3aTOIUIIHE M M3uepIliBaHE Ha
030HOBHS CJIOM 0T cTparocdeparta. [loBuieHaTa UM KOHLIEHTPALUs BbB Bb3/lyXa € B pe3yjTar
Ha 4YOBeIIKara JEeWHOCT, TpaHCHOpTa M MHIYCTpUATa, a IIOBEYETO OT TAX OuBar
UACHTUQHUIMPAHU KaTO KaHLEpOreHHW M TepatoreHHu xumukanu or C30. Edexkrute ot
U3MEHEHHETO Ha KJIMMaTa U BB3ACHCTBHETO, KOETO TOKCHYHHUTE EMHCHH OKa3BaT BBPXY
aTMocdepaTa HajaraT ThPCEHETO Ha HOBH, MKOHOMHYECKH W3TOJHH IMOAXOH 3a ONa3BaHe Ha
OKOJIHAaTa cpela M MOoJ00psBaHE KadyeCTBOTO HA JXKMBOT. YCIEIIHOTO pealln3UpaHe Ha Te3u
MOJIXO/IM M3MCKBA Pa3paboTBaHETO Ha €PEKTHUBHH KAaTaTU3aTOPH, OTIMYABAIIH CE HE CAMO ChC
CBOSATA BHCOKA aKTHBHOCT, HO U OT HKOHOMHUYECKa TJIeTHa TOYKa, Bb3MOKHOCT 3a paboTa nmpu
OTHOCHUTEJIHO HUCKH TeMIIEpaTypt U pa3xoAM Ha eHeprus. Bp3MokHO pelleHne B Ta3u Hacoka
€ U3I0JI3BAHETO Ha IMPEXOJHM METald MM TEXHU OKCHUIH, KOUTO B CPABHEHUE CbC
CKBIIOCTPYBALUTE OJIATOPOAHU METAIM MIPUTEKABAT HUCKA LIeHa U YCTOWYMBOCT Ha OTPOBHU.

IIpe3 mbpBUs eTanm Ha IpoekTa Osxa MOJIydeHH BHCOKO aKTHBHU HAHOCTPYKTYPUPAHU
KaTaJIn3aTOpH Ha OCHOBaTa Ha IEPHEB OKCHZ, MOAM(DHUIMpPAH C OKCHIM Ha MeI, KEI30 |
kobOant. be mokazano, ye CeO; mpuTexaBa BHCOK OKHCIHTEIHO-PEAYKLIMOHEH KalaluTeT,
CBBP3aH ChC CPABHUTEIHO OOJICKYEH MPEXO][ Ha Ce*" no Ce**, koero ce OJlarompusITCTBa OT
HaMassiBaHe Ha pa3mepa Ha CeO; YacTUIM WJIM BKJIIOYBAHETO HAa pa3MyHU mpoMoTopu. Ha
OCHOBATa Ha IOJIyUEHUTE pe3yinTaTH Oe HampaBeH M300pa My KaTo KJIIOUYOB KOMIIOHEHT MpHU
pa3paboTBaHETO Ha €BTMHU U €()EeKTHMBHM MHOTOKOMIIOHEHTHHM OKCHJHM KaTalu3aTopu 3a
BTOpHSI €Tall Ha mporpamara. Ts mpeIBiKJa CHHTE3 Ha HOBM KaTalW3aTOpH Ha OCHOBAaTa Ha
HaHoCTpykTypupaH CeOy, MOIydeH MO Pa3IUYHU TEXHUKU M M3MOJI3BAHETO MY KaTO HOCHUTEN
3a HaHacsHE HAa HUKEN- W IMHK ¢epuTHa ¢aza. B mocnennute ronuHu geputure, KOUTO ca
HETOKCMYHM W CTaOWJIHM MaTepuald, C€ W3MOJ3BaT HIMPOKO 32 pa3IMYHH TEXHUYECKU
NPUIOKEHUs, BKIIOUMTENTHO W B KaTaiuu3a. HaHOpasMepHHM Karajam3aTopd Ha OCHOBaTa Ha
depuTH mpUTEKaBaT peauIla HOBH CBOWCTBA, KOUTO 3HAYHUTEIHO CE€ PAa3IMYaBaT OT MACHBHHTE
depuTH mopaau B3MOXKHOCTU 3a IMPOMEHH B KOOpAMHAIMATAa M cuMeTpusita. Oiie moseue,
HaHOYACTHUIIUTE OT IUMUHEIHU (EepUTH UMAT rojIsiM MOTEHLHMAN 32 KaTAIMTHYHO pasTpakiaHe
Ha OpraHMYHU/HEOPTaHWYHU 3aMbPCUTENHN, KAKTO M KaTO HOCUTEIH Ha KaTalu3aTOPH 3a MHUPOK
CHEKTBhp OT peakiuu. KartaluTHuHaTa akTUBHOCT M CEIEKTUBHOCT Ha MOJIyYE€HUTE MaTepHalu
me Obae omeHeHa B peaknus Ha mbiaHO m3rapsHe Ha JIOC karo edekThmBeH METoa 3a
OTCTPaHSIBAaHETO MM OT TOKCHYHH eMHUCHH. [IpenBmkma ce H3MoJi3BaHe Ha KOMIUIEKC OT
pa3IMYHA CHBPEMEHHU (U3MKOXMMHUYHM METOMU 32 JIETAWIHO XapaKTepu3WpaHe Ha
CHCTOSIHHETO Ha TIOJIyY€HUTE MaTepHalld M MMPOMEHHUTE, KOUTO HACTHIIBAT C TAX IO BIHMSHUE




Ha peakllMOHHAaTa cpeJa.

3a U3MbJIHEHHE Ha IIOCTaBEHATa Lell ca 000COOSHHU CIIEAHUTE 3a1a4H:

1. Cunre3 Ha Be cepuM MaTepHall Ha OCHOBATa Ha LIEPUEB OKCHUJ, AOTUPAH C Tpa)eHOB
OKCHJl M HaHOAMaMaHTH. M300pbT Ha BBITIEPOTHUTE MAaTEpHaIN c€ OCHOBaBa Ha (hakTa, 4e Te
INPUTEKaBaT BHMCOKA TEPMHYHA CTAaOMIHOCT M MEXaHMYHHM CBOMCTBA, KOUTO TU HPABAT
HOJIXOAIIM 33 PeauLia IPUIIOKEHHUS.

2. Moaudunupane Ha NOJTy4EHUTE B T.1 HOCUTENHN ¢ HUKEN- M IUHK (epuTHa (a3a upes
METOJ Ha OMOKPSIHE.

3. OU3MKOXMMHMYHO H3CJIEJBAHE HAa TEKCTYPHHUTE, CTPYKTYpPHUTE U OKHUCIUTEIHO-
PECAYKIIMOHHN CBOMCTBa Ha MOJYYCHHUTC MaTCpuain C IIOMOIINTa Ha HUCKOTEMIICpATypHa
¢u3ucopOuusi Ha a30T, IpaxoBa peHTreHoBa audpakius, PamanoBa um MpbocOayepoBa
CIEKTPOCKOIIUH, TEMIIEPATYPHO-IIPOrPAMUPAaHA PELYKLHUS C BOJOPOA.

4. HSCJIGZ[B&HG Ha KaTaJIUTUYHATa aKTUBHOCT Ha MATCPHAIMTC B PCAKIUA HA II'bJIHO
OKHCJICHHE Ha eTuialeTar, Koito Oe u30paH Karo NpeicTaBUTEN Ha JETIUBUTE OPraHUYHU
ChEIUHEHUS.




Pezynimamu u oocvacoane (0o 10 cmp.)

1. Cunme3 Ha O6e cepuu mamepuani HA OCHOBAMA HA yepues OKCUO, OOMUPAaH ¢ 2pagheHos
OKCUO U HAHOOUAMAHMU.

Hanomuamantu (ND) Ha mpax ¢ pa3mep Ha 4acTUIM OT 5 NM ce Jucleprupar B ASCTHIMpPaHA
BoJIa upe3 o0pabdoTka ¢ yarpa3Byk (1 h, 300 W), kaTo 1Mo To3u HaYWH ce MOJIy4aBa CyCTIICH3HUSI C
koHmentpamus Ha ND 4 mg/ml (mpereriiena Kato cyxo BEIIECTBO).

I'paden oxcua (GO) ce momyyasa o ciaeanus Hauud: 60 ml H,SO4, 10 ml H3PO,, 19 rpaden u
39 KMnOy ce cmecBat B koJiba ¢ Kpbriio apHO. Cien ToBa peakIMOHHATa CMEC CE€ HarpsBa J10
313 K u ce pa30bpkBa B mpoabiDkeHne Ha 6 4aca. [lomydyenara cycneHs3usi ce U3JIMBa BBPXY
aen u ce cmecBa ¢ 200 ml 30% Hy0,. GO ce nekantupa g0 HeyrpaiHo pH, karo mo To3u HaUuH
ce nmosyyaBa cycnensus ¢ GO koHuentpauus 12,5 mg/ml (mpererieHa Kato cyxo BELIECTBO).
500 ml 20 mM pastBop Ha 1niepueB (III) HUTpaAT ce cMecBa ¢ )KETaHOTO KOTUYECTBO rpadeHOB
okcua (GO) (0; 10 Tern.%) unu (ND) (0; 10 tern.%) B 3atBopeHa Obpkanka ce MpoayxBa ¢
BB31yX 0e3 CO, 3a Hsakonko MuHyTH U ce 3arpsBa a0 303 K. baBHoro nob6assHe Ha 20 ml
aMOHSIUEH pa3TBOp 3a perynupane Ha pH Han 10 Bomu n0 yTasiBaHE Ha IEPUEB XHJIPOKCHI.
Cmecra ce pa30bpkBa MONBIHUTEIIHO M c€ MpoayxBa ¢ Bwv3ayx 60e3 COj,, mokaro ce
tparcopmupa 10 CeO; (0OMKHOBEHO cien okoio 4-5 gaca). [lomydeHusT mpax ce mpoMuBa
HSKOJIKO IIBTH C JeWoHu3upaHa Boaa U ce cymu. GO KOMITO3UTHUTE MPOOHU Ce CyIaTr 4upe3
auoduinmzanus ¢ TedeH a3oT. ND komno3uTHuTE ce cymar Ha Bb3ayx npu 333 K.

2. Moouguyupane na nomyyenume 6 m.l mocumenu ¢ Hukenl- u YuHK gepumua gaza upes
Memoo Ha OMOKpSsHe.

Ilpu cuHTe3a Ha Marepuanure ca wusnoiasBanu ciuegaure peaktuBu: Fe(NOs)3-9H-0,
Zn(NO3),-6H,0 u Ni(NO3),-6H,0, metanos.

Taka monydeHHTe HOCUTENH Osixa MOIUGUIIUPAHU C TOMOINTAa HA HMMIIPETHHpPAHE 4Ype3
oMoKpstHe ¢ MetaHoiHH pa3tBopu Ha Fe(NO3)3'9H,0, Zn(NO3),:6H,0 u Ni(NO3),'6H,0 B
NOIXOAAImI0 choTHOomeHnne. Cren mporenypara Ha WMIpPETrHHpaHe, MPOOWTE ce CylaT Ha
CTaliHa TeMIieparypa B MpoabDKeHHe Ha 24 Jaca. PasnaraneTo Ha mpekypcopa ce M3BBpIIBa B
uHeptHa cpena (N2) mpu 773 K B mpoxabmkeHune Ha 2 yaca. ChAbp)KaHHETO Ha MeTal B
npobure e 8%, monapHoTo choTHOMIeHUE Fe/(Zn + Ni) e 2, a MoaHOTO choTHOIIEHHE Zn/(Zn +
Ni) e 0.5. O6pasuute ca o3naueHu chotBeTHO NiZn_Ce8 GOL X, kbAeTOo X € MPOIEHTHO
coappkanre Ha GO u NiZn_Ce9 ND vy, kbaeTo Y € nmpoIrieHTHO chabpxanue Ha ND.

3. QuaukoXuMuuHo u3cliedeane HA MEKCMypHume, CMPYKMypHume U OKUCTUMETHO-
DPEOYKYUOHHU CBOLICMEA HA NOJIyYEHUMeE MAmepuaiu.

3.1. HuckoremneparypHua ¢gu3sucopOouus Ha a30T

Ha ®ur. 1 u 2 ca mnpeacraBeHH pe3yiTaTUTE OT IMPOBEICHUTE aHAIM3M C IOMOIITa Ha
HHUCKOTeMIepaTypHa (usucopOus Ha a3oT. M3otepmure Ha Hocutenute (Pur. 1) mokaspar
CTPBMEH HAKJIOH NpPH OTHOCUTENHO HucKo Hamsrane P/Py=0.6-0.9 u xucrepesuc or H1 Twm,
koero crnopen kinacupukanusta Ha [UPAC, e xapakrepHo 3a Me3zonopectu marepuanu. Ot




pasnpeneneHueTo Ha nopute no pasmep (Pur. 2) crasa sICHO, Y€ MaTEPUATUTE Ca U3TrPAICHU OT
€IHOPOJIHU LMIMHAPUYHU 1opu. CrnaboTo MoHMKaBaHE HA crienu(UYHATA MOBBPXHOCT CIEN
npolenypara Ha Moau(dUIMpaHe ¢ HUKEN- NUHK ¢epuTHa (aza mMoxke na Obae MpUIKMCAaHO Ha
oTjaraHe Ha aKTHBHAaTa (a3a B MOPUTE HA HOCHUTENSA. T03M €PeKT € MO-CHIIHO HM3Pa3eH 3a
obpasemna NiZn_Ce8 GOL 0. Bp3mokHa IpuYHMHA 3a TOBAa € MPOMSHA BbB BHJA Ha MOPHUTE,

KaTo ce HaOJIo1aBa HAIMYKE Ha ,,cage-like” tum mopwu.
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@urypa 1. AIcOpOLIMOHHN U30TEPMHU Ha BCUUKH MOJIYYEHU MaTepHaIH.
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Qurypa 2. Paznpenenenue Ha TOPHUTE 1O pa3Mep 32 BCHYKH MaTepHAIIH.
3.2. IlpaxoBa pentrenosa au¢paxuus (XRD)

Hudpaxtorpamure Ha noayyeHuTe oopaszuu (Pur. 3) npeacrasnsaBat peduekcu mnpu 28, 33, 47,
56 20, kouto ca TunuuHu 3a (ayoputeH Tumn pemierka Ha CeO,. CpenHusT pazMep Ha
KPUCTAIUTUTE, U3UUCIICH upe3 ypaBHeHueto Ha Scherrer, e 7 nm (Tabnuua 1). Pesynratute ot
XRD mnoka3Bar, d4e mpolenypara Ha MOJU(GHUIMpPAHE HE BIMSE CBIIECTBEHO BBPXY
CTPYKTYPHHUTE CBOWCTBA HA HOCUTENIUTE, KOETO MOJAKPENs JaHHUTE OT a30THaTa (hru3ncopOouus.
He ce peructpupar pednekcu Ha apyra Meran-chabpskamia (asza, KakTo M TaKuMBa Ha
BBIJICPOTHUTE MaTepHald, KOETO € HWHAWKAIUS 3a TPUCHCTBHE caMO Ha egHa (UHO
JHCTIepTUpaHa KpucTamHa (a3a Ha LepHeB OKCHI, YMHTO pa3Mep Ha KPHUCTAIMTUTE HE ce
MOBNUSIBA OT Tporeaypata Ha moauduuupane. OCBeH TOBa, HaHECEHATa METATHO OKCHJIHA
¢daza e peHTreHOAaMOp(HA, KOETO MOKa3Ba HEHHOTO OTUYHO AMCIIEPTHpaHE BbPXY TO3U THII
HOCHUTEIH.

Tabmuua 1. ®da3oB cbhCTaB, mapaMeTpy Ha eJeMEHTapHaTa KIeTKa MW CpeJeH pa3Mep Ha
KpUCTaIuTUTE, nosrydeHu or XRD ananusa.

Sample Phase composition Cell parameters, A  Crystallite
size, nm
Ce8 GOL 0 CeO,, 5.423 (1) 7

Cubic Fm-3m
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Q@urypa 3. ludppakTorpamMu Ha HOTy4YEHUTE MaTEPHAIIH.




3.3. PamaHOBAa CIIEKTPOCKOIHS

3a na ce moyiyud MO-Tpenu3Ha MH(POpMAIUs 3a CTPYKTypaTa UM B3aMMOJACHCTBHETO MEXIY
OTJICJIHUTE KOMIIOHEHTH O€ M3M0JI3BaHa paMaHoBa criekrpockonus (dur. 4).
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®urypa 4. PamaHoBu criekTpy Ha MOAU(UKALUNTE (JIBO) U HOCUTEIUTE (ASICHO) .

B cnektpute Ha HOcutenute (Dur. 4 a5cHO) ce HabM01aBa ci1abo OTMECTBAHE U Pa3IIUpPsIBaHE
Ha OCHOBHaTa paMaHoBa uBuila Ha CeO; (462 cm™), koeto Moxe 1a ce OTHaAe Ha HATHYHE HA
LIEpUEBOOKCHIHA (a3a BbB BHCOKO JMCIIEPCHO CHCTOSIHME B pPE3yaTaT Ha B3aUMOJEHCTBHE C
BBIJIEPOJIHUSI KOMIIOHEHT, KOETO € B ChIVIaCME€ C JaHHUTE OT IIpaxoBaTa PEHTIeHOBa
mudpaxius (Our. 3, Tabnuna 1). [TosBata Ha cnabo UHTEH3UBHA paMaHOBA UBHUIIA MPU OKOJIO
600 cm™ Moxe 1a Gbie IPUIMICAHA HA HATMYNETO HA KHCIOPOIHH BAKAHIMH. B criekTpute Ha
Monupukanuure (dur. 4 ng80) He ce HaOIOJABAT CHIIECTBEHU PA3IMKH KaTO M3KIIOUEHUE
npaBu NiZn_Ce8 GOL 10, xpaero u3riexaa HaHeceHaTa ¢epuTHa (asa B3aUMOJCHCTBA C
HOCHTEJISI B HA-TOJIsIMA CTETIEH.

3.4. MbocOayepoBa CIEKTPOCKONMS

Mocb6ayepoBa CIIEKTPOCKOIHS € U3I0J3BaHa 3a WACHTU(UIMpAHe HAa BUJIA HA KeJe3HUTe (a3u
U TAXHOTO KOJMYECTBEHO ompexaensHe. JlaHHWTe 3a mapaMeTpuTe Ha CBPbX(UHU
B3aMMOJICHCTBUS - U30MEpHO OTMecTBaHe (J), KBaJIpyHoJiHO pasienBaHe (A) M MmMpUHA Ha
muHnnTe (eyp) ca 0000menn B Tabmuma 2. [lybneture ca ¢ THITMYHU IapaMeTpH Ha Fes+octa B
OKCUJHU a3y U € Bb3MOXKHO Jia C€ JIbJKAT Ha MapaMarHuTHU WU CyleprapaMarHUTHH ¢asu.




Hanununero camo Ha qy0sieTHHM KOMIIOHEHTH B CIIEKTPUTE HA MOJYYCHUTE MOAU(DUKAIIUHM ca
WHIMKalUs 3a Hanuuue Ha GuHo aucnepcHa (asa, koeto € B moakpena Ha ganaute ot XRD
(®ur. 3) u pamanoBata criekTpockonus (Pur. 4).

Ta6muma 2. Jlanan ot MbocbayepoBus aHAIH3.

Sample Components  J, mm/s 4, mm/s e, mm/s
NiZn _Ce9NDO Db - Fe**oeia 0.34 0.86 0.55
NiZn_Ce9ND 10  Db-Fe** o 0.35 0.86 0.53
NiZn_Ce8 GOLO Db -Fe** o 0.34 0.85 0.53
NiZn_Ce8 GOL 10 Db - Fe** o 0.34 0.84 0.54
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®durypa 4. MbocbayepoBH CIIEKTPH Ha MOJTy4YE€HUTE MOJUPHUKALIH.
3.5. TemneparypHO-nporpaMupaHa peAyKuusi ¢ BOAOPO/.

Hombnuutenna  wuHGOpMamMs 32  OKUCIUTEIHO-PEAYKIIMOHHHTE  CBOWCTBAaTa  Ha
HAaHOKOMITO3UTUTE € TOJIydeHa C TOMOIITa Ha TeMIEpaTypHO-IIpOrpaMUpaHaTa peayKIus C
Bogopoa. Ha ®ur. 5 ca mpencraBenn TIIP mpoduinre Ha BCHYKM W3CIEABAHU MaTEepUaIH.
TIIP kpuBHTE ca CIOXKHU, KOETO C€ IBJDKU HAa MPUIIOKPUBAHE HA Pa3INyHU e()EeKTH B pe3yiTaT
HA B3aUMOJCWCTBHE MEXIy OTICIHUTE KOMIOHEHTH. Pesynratute OT (U3MKOXUMUYHUTE
aHAJIM3M MOKa3BaT HaJIW4YKMe Ha (PUHO IHCTIEpCcHA IIepUeBOOKCHIHA (a3a, YUATO MOBBPXHOCTHA
peayKIus (Ce4+ hi(o) Ce3+) e o0JIeKYeHa OT MAJIKHs pa3Mep Ha IIEPUEBOOKCUIHUTE KPUCTAIUTH U
JOTHUPAHETO C BBIJIEPOJCH MaTepHall, KaTo TO3W €(eKT € MO-ICHO U3Pa3eH 3a HOCUTEIUTE Ha




OocHOBaTa Ha rpadeHoB okcua. M3riexna pa3iukuTe B IpoIeaypara Ha MOJydaBaHE OKa3BaT

BIIMSIHAE BBPXY TEKCTYPHUTE U CTPYKTYPHUTE XapaKTEPUCTHUKU Ha HOCUTENUTE. 3a HUKEI-IIMHK

MoaudukanuuTe peaykuuoHHUTe edextu npu okono 450-500 K morar na Obaat mpumucanu
2+ 11:0 25+

Ha penykuus Ha NI©"—Ni', a re3u Hag 700 K Ha pegykuus Fe™™ 1o metaiHo xens30.
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@urypa 5. TIIP npodunu Ha BCUYKU U3CIEABaHU MaTEPUATIH.

4. HNzcneosane Ha KamanumuyHama aKmMuGHOCM HA Mamepuanume 6 peaxyus HA NbIHO
OKUCNeHUe Ha emuaayemam 6 usomepmuyeH pexcum npu memnepamypa 670 K.

Ha ®wur. 6 ca npeacraBeHu TemrepaTypHUTE 3aBUCUMOCTH Ha KOHBEPCHSTA HAa €TUJIAIeTaT B
M30TEpPMUYEH PEKUM TpH u30paHa Temmeparypa 670 K, KakTo U CENeKTHMBHOCTTA A0 Haii-
BaXHUS MPOAYKT Ha peakuusita CO,. KaranuTHUHHOTO OKHMCIIEHUE Ha €TUIIAIIeTaT Ce MPOBEKIA
ce mpoBexaa Ha amaparypa oT motoueH tum (0.030 g katanuzaTtop) CbC CMEC OT eTHIaleTaT
(1.21 mol.%) u BB3nyx. Ilonyyenure oOpa3nu ca M3CIeABaHHU MPHU TeMIepaTypa, MpH KOSATO
BBIJICPOTHUTE MaTEepHaI ca CTAaOWIHM B cpela OT BB3AyX. Pe3yiaratute OT KaTaTUTHYHHUTE
TECTOBC IIOKa3BaT, Y€ CHUHTC3UPAHUTC MATCPUAJIM ITOKa3BaT BUCOKAa aKTHUBHOCT, CTaOWJIHOCT U
cenekTuBHOCT 10 CO,. OU3NKOXUMUYHHUTE aHATU3U MOKa3BaT (popmupaHe Ha QUHOIUCTIEPCHA
[IEPUEBOOKCUAHA (a3a, KOATO HE Ce MOBIMSBA B pe3yiTaT Ha Ao0aBsHE HA JOMBIHUTEIHU
KOMIOHEHTU. B ciydaute Ha HocuTenute Ha ocHoBara Ha GOL, BucokaTa kKaramuTHYHATA
AKTUBHOCT HAa MOXE Jla C€ IBDKM Ha TOBWINABaHE Ha TSIXHATa cHenu(uuHa MOBBPXHOCT U
moJ00peHn penylKuoHHU cBokcTBa B cpaBHeHHe ¢ ND, koero e moOpe AeMOHCTpHUpaHO OT
pesynrarute ot azoTHata pusucopoums (Pur. 1) u TIIP ananuza (Pwur. 5). Cpiio Taka TpsOBa
Ja ce oTOemexu, 4e Mpu Te3W 00pa3iu MOAU(UIIMPAHETO C HUKET-IMHK ¢epuTHa da3a He BOIU




JI0 TTOBHIIIABAaHE HA KaTAJIUTUYHATA aKTHBHOCT, HO BHCOKaTa cejlekTuBHOCT 0 CO; ce 3ama3Ba.
[To-uuckara karaautudaa aktuBHOCT Ha NiZn_Ce9 ND 10 oOpasema mMoxe 1a ce Ib/DKA Ha
YacTHMYHO OJIOKMpaHEe Ha akTHBHATa (pasa B MOPUTE HA HOCHUTENS, B PE3YJTaT Ha KOETO CE
Ha0JIr01aBa TIOHIKaBaHE Ha Crie(pHUYHATA TOBBPXHOCT H HaMaJIeHa KMCIOPOIHA MOOMITHOCT.
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Qurypa 6. TemmneparypHH 3aBUCUMOCTM Ha KOHBepcusiTa Ha erTwiaunerar (JiiBo) H
cenektuBHOCT 10 CO; (5CHO) B M30TEPMHUUCH PEXHUM TpH Temriepatypa 670 K.

H3600u/0600wenue

YcnemHo ca CHHTE3MpaHW HOBM MaTepHalld HAa OCHOBAaTa Ha HAHOCTPYKTYpPHpaH IEpUEB
OKCHJI, JOTHPaH C Tpa)eHOB OKCHJ U HaHOJIMAMAaHTH, KOUTO Ca U3MOJI3BAaHU KaTO HOCUTEINN 32
HUKEN-IIMHK ¢eputHa ¢aza. Paznuumsara B mpoledaypara Ha TmoilydyaBaHe (CyIIeHE) Ha
HOCUTENIUTE OKa3BaT ChHIIECTBEHO BIUSHUE BBPXY TEKCTYpPHUTE XapaKTEPUCTUKU Ha
MatepHaiauTe (crenuduyuHa MOBbPXHOCT, pa3npe/eseHle Ha MOpH Mo pa3Mep), KOETO OT CBOSA
CTpaHa BOJH 10 PErHCTpUpaHa MO-BUCOKA aKTHBHOCT 3a oOpasmure Ha ocHoBara Ha GOL.
Pesyntatute OT (U3MKOXMMHUYHHUTE aHAIM3U TOKa3BaT (opmMupaHe Ha (PUHO AHUCIIEPCHA
[IEpUEBOOKCHIHA (a3a ¢ MOJAOOPEHH PEIOKC CBOWCTBAa W BHCOKA KaTaJUTHYHA aKTHUBHOCT,
CTAOWJTHOCT M CEJICKTUBHOCT. MoauduimpaHeTo ¢ HUKEN-IMHK (epuTHa (a3a He oOka3Ba
CBIIECTBEHO BIHMSIHHME BBPXY TEKCTypaTa U CTPYKTYpHHUTE CBOMCTBAa Ha HOCHUTENIUTE, KaTO B
uskon ciyuau (NiZn_Ce8 GOL 0, NiZn_Ce8 GOL 10) He ce HabmomaBa mogoOpsiBaHe Ha
KaTaJMTUYHATa aKTHBHOCT. Permcrpupanara mo-aucka aktuBHocT Ha NiZn_Ce9 ND 10




oOpaszena MOXe Ja ce IBJDKM Ha YaCTMYHO OJIOKMpaHe Ha aKkTHBHaTa (haza B MOpUTE Ha
HOCHUTEIIS, B pe3yTaT Ha KOETO ce HaOIo[aBa MOHIKAaBaHE Ha crenu(puYHaTa TOBBPXHOCT.
[TonydyenuTte pe3ynaTaTd TMOKa3BaT, uye M30pPaHOTO KOJIMYECTBO Ha JIOTHpAIIaTa BBIJIEPOTHA
daza (10 % Tern.) He e onTumanHo. ETo 3amo € Heo0X0quMO a ce HaMpaBsT JOMBIHUTEIIHA
SKCIIEPUMEHTH C MO-HUCKO ChIbpIKaHUE Ha JOTHpaIlaTa BeIIepoHa dasa.

VYcenemHoTo peanu3upaHe Ha MPOEKTa € OT OrpoMHa IoJi3a 3a MOsiTa HaydyHa paboTta |
OpuA0OUT ONMUT B 00IacTTa Ha HAHOCTPYKTYPHPAHUTE M BBIJICPOAHU MATEPHAIH — TAXHOTO
HOJTyYaBaHe M MPUIOKEHHE KaTO KaTalIn3aTOPy M HOCUTENIH Ha KaTaJu3aToOpH.

Hskazeam bracooaprnocm na Hayuonanna npoepama ,, Mnaou yuenu u nocmookmopanmu” Ha
Munucmepcmeomo na obpazosanuemo u naykama no npoekm DCM # 577/17.08.2018 u
bvneapcka axademus na Haykume, KOAMO NO3601U NPOBEHCOAHEMO HA Habens3aHume
U3CNe08aHUsl.

Ilyonuxayuu (usne3nu unu nodadenu 3a newam nYOIUKAUUN, 8 KOUMO U3DUYHO € UKA3AHA
onazooapnocm kvm Ilpozpamama) u ywacmus na nayunu gopymu

VYcreH noknan Ha Tema ,,HaHOCTPYKTYpHpaHM MeTaJOOKCHIHHM MATEPHAIH HA OCHOBaTa
Ha LiepHeB OKCH/:MOJIy4YaBaHe, XapaKTepu3npaHe U NMPHJI0OKEHHEe KATO KaTaJu3aTopH 3a
IbJIHO OKHCJEeHHMe Ha eTuwjauerar®, mpeiacraBeH Ha ,,XIlI-tu mnposeren cemunap Ha
JOKTOpaHTHTe W Miaaute ydyeHu or BAH “HMutepaucuumiuinHapHa xumus’, yeOuHap, 22-24
toHu 2020 r., Codus

Jata: 04.02.2021 r. Wzroteui: 1. ac. 1-p Pagoctuna MBanora




ol

ININiE="=

bbBJITAPCKA AKAJIEMUS HA HAYKUTE




16:30 — 16:45 Anna ATaHacoBa - CPEBBPHU HAHOUACTUL — CUHTE3 U
NOMT XAPAKTEPU3NPAHE 3A ITPUJIOXEHUE B
IIOBBbPXHOCTHO CTUMVYJIMPAHA
PAMAHOBA CIIEKTPOCKOIIMA
16:45 - 17:00 PanocinaB AHrenos - BJIMSIHUE HA BUJIA HA PASTBOPUTEJIS
NUOMT BBPXY ITPOLIECA HA
EJIEKTPOOBJIAKHABAHE HA OTITA/ITBYEH
IMOJIMCTUPEH
23.06.2020
10:00-12:30 Jlexnuun
10:00 — 10:45 npod. 1-p 3apa Kenesa | PREPARATION OF CRITICAL RAW
_ Yepkesora - UK MATERIALS (CRM) - FREE CATALYSTS
10:45 — 11:30 no1L. 1-p Teopru Apsiees | PEHTTEHO®A30B AHAJIM3 — OCHOBHI
-UDdX I[TOHATHUA
11:30 — 11:45 IMOYMBKA
11:45 — 12:30 npod. a-p Jlapunka MAKPOMOJIEKYJIEH IU3AMH HA
Xpucrosa - U1 XUIAPOOUIIHU U AMOUDOUITHU
CBITIOJIMMEPHU MPEXU 3A CIIELHUOWYHU
BUOMEJUITMHCKU ITPUJIOXEHM A
12:30 - 13:30 MO4YMBKA
13:30 - 16:45 IIpencraBsinusi Ha
YYACTHHIHTE
13:30 — 13:45 Karepuna 3axapuesa - PHOTOCATALYTIC MATERIALS FOR
UK DEGRADATION OF DYES UNDER UV-LIGHT
13:45 — 14:00 PanocTina MBaHoBa - HAHOCTPYKTYPUPAHU METAJIOOKCHUIHU
NOXL[® MATEPUAJIM HA OCHOBATA HA IIEPUEB
OKCU:IIOJIYUABAHE, XAPAKTEPU3MPAHE
U IMPUIOXEHUE KATO KATAJIM3ATOPU 3A
ITBJIHO OKUCJIEHUE HA ETUJIALIETAT
14:00 - 14:15 Anekcanapa Mwuiesa - ME3OIIOPECTH MEJ-LINPKOHUHN-TUTAH
NOXLID OKCUJIH1 HAHOKOMIIO3UTU KATO
KATAJIM3ATOPU 3A TTIOJIYHABAHE HA
BOJIOPOJI
14:15 — 14:30 Kouncomnato Pocmuuu EFFECT OF THE DIFFERENT SYNTHESIS
(ConsolatoRosmini) _ METHODOLOGIES OF FE-CE OXIDE
NOXI® CATALYSTS FORMETHANOL
DECOMPOSITION
14:30 — 14:45 Tnopust Ucca - IOXI® | EFFECT OF PREPARATION PROCEDURE ON
THE FORMATION OF MESOPOROUS
MANGANESIA-CERIA BINARY MATERIALS:
PHYSICOCHEMICAL AND CATALYTIC
STUDY
14:45 — 15:00 Mutko JIOWIHHOB - [TIOBBPXHOCTHU CBOMCTBA HA BOJIHU
DX PA3TBOPU HA CAIIOHMHU U TEXHU
CMECHU C IPYT1 BUOCBPD®AKTAHTU
15:00 — 15:30 MOYHBKA
15:30 — 1545 Tanun bopucos - UEEC | CARBON FREE MEMBRANE ELECTRODE
ASSEMBLIES WITH NON — NOBLE
CATALYST FOR AEMEC
15:45 - 16:00 Hesenwn bopucos - MULTILAYERED NICKEL BASED

NEEC

ELECTRODES APPLICABLE FOR ADVANCED
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HAHOCTPYKTYPUPAHU METANOOKCNOHN MATEPUANTN HA OCHOBATA
HA LIEPUEB OKCA:TTONYYABAHE, XAPAKTEPU3UPAHE U TIPUNOXEHUE
KATO KATANTU3ATOPU 3A TTBITHO OKUCNEHWE HA ETUNALIETAT

Panoctuna MBanosa, ['nopusa Mcca, Momuun Jlumutpos, Taus [{oHueBa

Hnemumym no opeanuuna xumus ¢ L{enmvp no gpumoxumusi,
vi. "Akao. I'eopeu Bonueg"”, on. 9, 1113 Cogpus, Bvaeapus
e-mail:|radostinaiv@abv.bq|

Edexture 0T M3MEHEHMETO Ha KiIMMaTa M Bb3JCHCTBUETO, KOETO TOKCHUYHHUTE EMHCHU
OKa3BaT BbpPXY HEro HajaraT ThPCEHETO Ha HOBH, MKOHOMHUYECKHM M3TOJHHU MOAXOIU 3a
Olla3BaHE Ha OKOJHATa cpeJa M MOJ00psABaHE KAa4deCTBOTO HA JKUBOT. Y CHEUIHOTO
peanu3upaHe Ha Te3W MOJAXOAM H3UCKBA DPa3pabOTBAaHETO HAa €(PEKTUBHM KaTaJIU3aTOPH,
OTJIMYaBallld Ce HE CaMO ChC CBOATA BHUCOKA aKTUBHOCT, HO U OT MKOHOMHYECKA IJIEAHA
TOYKa, Bb3MOKHOCT 3a paboTa IMpU OTHOCUTEIIHO HUCKU TEMIIEpaTypy U Pa3XoJd Ha €HEprusl.
HanocTpyKkTypupaHuTe KOMIIO3UTHH MAaTE€pHalH, CBCTOSIIM C€ OT JiBa WIH TIIOBEYE
KOMIIOHEHTa B pa3jIMYHO CHOTHOIICHHE, pPAa3KpUBAT TPAKTHUYECKH HEOTPAHUYCHU
Bb3MOKHOCTH 3a ONTHUMM3MpaHE CBOWCTBaTa Ha KaTalU3aTOpPUTE Ype3 H3rpakJaHe Ha
CMECEHOOKCUJHU CTPYKTYpH, C IIOMOINTAa Ha KOETO C€ peryjupar JUCIEpPHOCTTA,
PEAYKLIMOHUTE U KaTAIUTUYHUTE UM cBoiicTBa. B Tasm Bpbika, CeO2 mpurexaBa BHCOK
OKHCIINTEITHO-PETyKIINOHEH KaIalUTeT, CBbP3aH ChC CPABHUTETHO OOJIEKYEH Ipexoa Ha
Ce4+ no Ce3+, koeto ce OnaronpuaTcTBa OT HaMalsiBaHe Ha pa3Mmepa Ha CeO2 yacTuiy wim
BKJIFOYBAHETO Ha pa3IMYHM NpOMOTOpH. LlenTa Ha HACTOAIIOTO M3CIIEABaHE € MPOCIEsIBaHe
Ha BB3MOKHOCTHUTE 3a TIOJTy4aBaHE Ha HOBH HAHOCTPYKTYPHpPAaHU ME30MOPECTH
MYJITHKOMIIOHEHTHH KaTaJW3aTOpd Ha OCHOBaTa Ha IIEPHEB OKCHA M HU3CJIEIBaHE Ha
MOJy4YeHUTE HAHOKOMIIO3UTHU CHUCTEMH B PEaKLMU Ha IIBJIHO OKHCJIEHHWE Ha eTuialeTar.
JleTalllIHO XapaKTepU3UpaHE Ha CHCTOSIHUETO Ha IOJyYE€HUTE MaTepuaid M IPOMEHUTE,
KOUTO HACTBIBAT C TSX MOJ BIMSHHWE HAa PEaKIMOHHATAa Cpe/a € MPOBEACHO C MOMOIITa Ha

KOMIIJIEKC OT (1)I/ISI/IKOXI/IMI/ILIHI/I TEXHUKU.

BbaarogapuocTu: ABTopuTre M3KaszBar OnarojnapHocT Ha npoekT Ha MOH no Hammonamna

nporpama ,,Mianu ydenu u noctaokropanta” DCM # 577 / 17.08.2018

KaouoBu AYMHU: .HOC, HOCpHUCB OKCUJ, KaTaJIN3aTOPH, MECTAJIHU OKCUIU
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s A XII-tn IIPOAETEH CEMHHApP Ha AOKTOPAHTUTE U MaaauTe y4eHu oT BAH —'—m) ' i I
e Aeaey “UHTepoucHoUIIANHApHA XUMUs”, yeOuHap, 22-24 roru 2020 r., Codusa ‘ u
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