PEIIEH3UA
oT moul. a-p HHk. Pagoctar Hukonos Huxonos, or XUMHKOTEXHOJIOTHYEH U
MeTaTyprudeH yHuBepcuTeT - Codus, BEPXY OUCEpTAlMOHHMS TpyA Ha TeMa: "Hanecenu
Hanopasmepru memanoxcuonu kamanusamopu (Cu, Co), npomomupanu c pedxozemnu
enemenmau, 3a pedykyus na NOx c CO, oxkucnenue na CO, oxucnenue na CH, u paznazane
ra NO" 3a npuchxkiane Ha oOpasoBaTe/IHaTa M Hay4YHa CTeneH "HOKTop" o mpodecHoHanHo
Hanpasnenue 4.2. "XuMudecky Hayku'", Hay4Ha crienManHocT "XUMHYHA KUHETHKA U
karanu3"Ha gokTopanT Boxkuaap Knpunor Ueanos, HOHX-BAH, ¢ HayueH pEKOBOAHTEN

noi. a-p Mapusna Credanora Xpucrora, MOHX-BAH

1. KpaTkn GHorpadu9an JaHHH 32 JHCEPTAHTA.

boxunap Kupunoe Meanos e pomeH nHa 13.12.1978 r. B rp. Ilepuuk. Bucme
obpasoBanue 3aBbpmiBa B Xumuueckus daxynrer zHa CY"Ki. Oxpuacku”, keaero npes 2006
I. Ce mMIVIoMHpa ¢ obpa3oBaTtenda M Keanudukaimonna creneH "maructep” mo Ilpunoxua
HeopranuyHa xumus. [Ipe3 2009 r. neyenn KOHKypC U € 3a4HMCIIEH KaTo PEIOBEH JOKTOPAHT B
HuctrTyTa N0 0011a U HeopranWvHa XUMHS - BAH.

2. Ilpernieq Ha NUCEPTALHOHHMS TPYI M AHAIH3 HA PE3yJTATHTE.

IlpencraBenuaT My 3a pelicH3HsA JUCEPTALMOHEH TPYX € HamucaH Ha 141 crangapTau
CTPaHULM M CE€ CBCTOM OT: YBoJ, JluteparypeH o0630p, Excmepumenrtanna wact, OnutHu
pesynTatd u qucKycHs, O6o6mena quckycus, M3poau, Ipunoxkenue 1 - H3MOA3BaHH METOIH
3a OXapaKTepu3upaHe Ha obpasuuTte, M3non3eana muteparypa. Pesynratute ot guceprauusra
ca npezacTaBend B 44 ¢urypu, 10 Tabmuim u 4 cxemu. Llutapanu ca 230 3ariaBus, oT KOUTO
9 Ha KMpHWIIHIIA, @ OCTAHATIMTE HA JIATUHHIIA.

B VBoma, mucepranThT 00OCHOBaBa aKTYaJIHOCTTA Ha MPOBENCHMTE M3CIIENBAHMS,
9pe3 KOUTO C€ peajusvpa JUCEpTalHOHHHUA TPyH, a UMEHHO, HaMaJIsBaHe Ha €MHCHHTE OT
BpeaHu ra3ose - NOx, Beriesogopou, CO. @opMynupaHu ca OCHOBHUTE IIEJIH H 3aa49uTe 3a
TAXHOTO U3MTBJIHEHHE.

B Jluteparypuus o63op, BepXy 38 cTpaHMIM, THCEPTAHTHT € pasriiefall IJIaBHUTE
M3TOYHMIM Ha (opMupane Ha NOx, KaKkTO ¥ MO BHIOBO OCHOBHHTE KATAJIUTHYHH METOIU
Hal-BOKHHTE TIPEICTABHUTENM HA KaTalM3aTOpHTe 3a 00E3BpelKJaHe HA a30THHUTE OKCHIH,
CBOTBETHHTE KaTanu3aTopH 3a okucienne Ha CO u na CHa.

C paszbupaHe M BellMHA Ca W3NOKECHH M CBIIOCTABEHH TEOPETHUHMTE IPEICTABH,
BKIIFOYHTEIHO BB3NPHETHTE BEPOATHH U M3ICHEHHTE MEXaHH3MH Ha [elcTBHE Ha

NpeACcTaRIdBaAlIATE HWHTEPEC KaTallu3aTOpH. AKUEHTET € IIOCTaBeH BEPXY 3HAYCHHETO B
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pasriexJaHuTe TpPOLECH Ha MENHOKOOanTOBMTE INNHMHENHM KATalM3aToOpH M  Ha
CBILECTBEHATA POJIS B TOBA HAIPABJICHWE Ha NIEPCOHAIHHA MOCTHIKEHHS OT IIKOJIaTa pa3BHTa B
HWOHX, kakTo e crioMeHaTo B YBoga.

IlpenBua Ha NOCTaBEHHTE LENM HA JMCEPTALMOHHHS TPYJl, CNELMAJHO BHUMAHHE €
00BpHATO Ha HAKOHM XapaKTEPHCTHKH M CBOMCTBA HA PEIKO3EMHUTE €IEMEHTH H 0COOEHO B
4acTHOCT Ha JIAHTaHa, KaKTO W BbPXY POJIATa UM B pasreikKJaHUs TUI KaTaIMTHIHH PeaKiuH
C EKOJIOTUYHO 3HaYCHHUE.

B cpaBHuTeneH aHanM3 MeXHOy IUIATHHOBMTE M MEJHOOKCHAHUTE H
MeTHOKOOAITOBOOKCHIHATE KaTaM3aTOPH B HaHECEH BHI € KOHCTATHPaHO, Ye IIOCIICIHUTE
ca I0CTaThYHO eeKTHBHM MO KPUTEPHS: IleHa-e(EeKTHBHOCT, B IIPOLIECHTE Ha 0GE3BPEIiIaHE
Ha NOx, Beriesogopoaute 1 CO oT oTnagHuTe U 0TpabOTEHNTE ra30Be, KaTo B TO3U CIy4aii
OKCH/IUTE Ha PEIKO3EMHHTE EIIEMEHTH OCHIYpsBaT TEPMUYHATa CTaGWIHOCT Ha BTODHUTE, B
YCIIOBHATA Ha paboTa Ha IBHIATEJIUTE C BBTPEILHO rOpPEHe.

Ot HayMHa 10 KOHWTO MMCEPTAHTHT MOAPEXKAA, M3lara W THIKYBa HATPYyNaHUTE B
JuTeparypata JaHHH W 0000INaBa CTAHOBMILATA Ha DPA3IMYHM ABTOPH IO JHCKYTHPAHWUTE
BBIIPOCH, C€ CTHUTa HAITBJIHO €CTECTBEHO /IO CHUIECTBEHMS U3BOJ, Y€ B JIUTEPATypaTa JIUICBAT
JlaHHHM 32 pOJIATa HAa OKCHIMTE Ha PEJJKO3EMHHTE EIEMEHTH BBPXY KaTAIMTHYHOTO IOBEJEHNHE
Ha HAaHECCHWUTE KaTalM3aTOpH, KOETO B IIbJIHA CTEIIEH Ce OTHAacsd M JI0 MeIHOKOOAITOBHTE
IINMHEHA KaTalW3aTOpH, MPOMOTHPAaHH C OKCHIHM Ha PENKO3EMHH €IEMEHTH B peaKIHHUTE C
€KOJIOIMYHO 3Ha4YeHue (pasnarade Ha NO, pexyknus Ha NO ¢ CO, oxucinenue Ha CO u CH, ¢
MOJIEKYJIEH KUCIIOPO).

B excnepuMeHTanHaTa uYacT ca ONMCaHM H3MOI3BAHMTE METONM 34 CHHTE3 Ha
KaTalli3aTOPHATE CHCTEMH H OXapakTePHU3MPaHETO HM. AKLEHTBT € IOCTaBeH BBPXY
KaTalMTHYHATA amaparypa H METOABT Ha '"NpeXOoAHMS OTKIMK', KaTo OCHOBa 3a
MHTEPIIPETHPAHE Ha KaTanMTHYHHTE TecToBe. CHBpEMEHHHUTE METOHNH, W3MON3BAHH 3a
OxapaKkTepusmpaHe Ha oOpasuure, xato SEM, XPS, EPR, XRD, TPR c¢ Bogopom u
¢usucopbius ca obocobenn B [punoxenue 1.

bnaronapenye Ha onTHMaNHO NoAGPaHHS METOJ 3a HAHACAHE HA NPEKYPCOPHUTE U Ha
nocneqBamara TepMadHa 06paboTka ca momyueHHM 06pasmM OT KaTAIM3aTOPH, ChABPMKAIIM
OKCHJIM Ha PEIKO3EMHHM €JIEMEHTH, BBPXY NOMJIOKKA OT HAHECEH BBHPXY AIYMHHHEB OKCHII
MEIHOKO0DOAITOR MIMKHHE].

B3 0CcHOBa Ha M3IIOI3BAaHMTE M MOCOYEHHM IIO-TOPE METOIM 3a OXapaKTepH3UpaHe H

TIIPOBEACHUTE KaTAJIMTHYHH TECTOBE € BHIHO, Y& CHHTE3HpaHUTE 06pa3LlH, B 3aBHCHMOCT OT



NpUposiaTa Ha MOAHUGHIMpPALIKA PEAKO3EMEH elIEMEHT Ce XapaKTepu3upat ¢ Jobpe u3paseHa
KaTaJIUTUYHA ¥ XUMHUYHA HICHTHYHOCT.

3.0nenka Ha CHOTBETCTBHETO MeXIy aBTOpedepaTa H AHCEPTANHOHHHS TPY/.

ApropedepaThT Ha JucepTaluara € B obem oT 54 cTpaHuuy. M3roTBeH € ChITIACHO
HU3UCKBAaHHUATA M TMPaBHIHO OTpa3siBa OCHOBHUTE TOJOKEHHSA, BKIOYHMTEIHO LEIIHTE,
3a/la9MTe, CHIHOCTTA M MOIYYCHUTE PE3yNTaTH M M3BOJHUTE Ha AUCEPTAIIMOHHUA TPYA.

4. XapaKTepHCTHKA H OleHKAa HAa MPHHOCHTE B IHCEPTALMOHHUS TPYI.

JIori4HOTO M KOMIIETEHTHO HMHTEDIPETHPaHe Ha MOMYyYCHHTE OIMTHH DPE3yNTaTH
3aKOHOMEPHO BOAM 10 OQOpMsSHE Ha €AWH 3aBBpIICH HAydeH TpyH, YHHUTO OCHOBHM
JOCTOMHCTBA MOTAT Jia Ce PEeFOMHPAT 10 CIEIHOTO:

1) JloGaBsHeTo Ha pasNMYHH DEIKO3EMHH €JEMEHTH MPOMEHs TNpHpojaTa Ha
NMOBBPXHOCTTA Ha HAHECEHWs BBPXY aTyMHHHEBHS OKCHJ{ MEOHOKODANTOB IIMHHEN, KAaTO B
32BHCHMOCT OT NPHPOJATA HA PEJKO3EMHMs €IeMEHT ce HabMoaBa JYacTHYHA PEyKIUs Ha
Cu®" jioruTe 1 MUI'palUATa UM OT 06eMa KbM IIOBBPXHOCTTA Ha KaTajlu3aTOPHUTE,

2) Karanusaropute, MOAMMUIMPAHN C PEIKO3EMHH EIEMEHTH CE XapaKTEPH3HpaT C
pa3M4HO MOBEJCHHE B OKHMCIIMTEIIHUTE W PeAyKLUMOHHH NpoIlecH. Taka MpH OKHCIUTEIHUTE
peakuuy, MONM(pHMIMpaHWTE C LEpHH W HeomuM oOpasiy, ca aKTHBHHM KaTaJld3aToOpH B
cpaeHeHWe ¢ oOpaselia MomuuUMpaH ¢ naHTaH. OOpaTHO, NPH PEAYKUHOHHUTE MPOLECH,
BCHYKM MOMMGMHIMPAaHH C PEIOKO3EMHHM E€JIEMEHTH, MENHOKOGAITOBH  INIMHETHU
KaTajM3aTopd (C M3KIIOYEHHE Ha JOTHPaHMTE C XOIMHHA M HEOAMM) HMMAT IOBHIIEHA
aKTHBHOCT, KaTO Hali-aKTUBEH € 00pa3elbT MOAU(PHUIIMPAH C TaT0THHHUM.

Momuduuppanure ¢ peIKO3eMHHM  €NIEMEHTH, MEIHOKOGANTOBH  INIMHETHH
KaTaJM3aTOpH, HE IPUTEKABAT IT0-BHCOKA aKTMBHOCT B peakuusTa Ha pa3narane Ha NO, HO B
3aMdHa Ha TOBA, M0J00pEHa CENEKTUBHOCT 10 OTHOIIECHHE Ha a30Ta.

3) Karanutiynata peakius Ha NO nporuda BBPXY pPasjiMuHH BHIOBE KaTalMTHYHH
LEHTPOBE, KAaTO BHAa HAa TE3M KaTAJIWTUYHOAKTHBHM LIEHTPOBE 3aBHCH OT INPHpPOJATa Ha
PEIKO3EMHUTE E1EMEHTH-MOIUUKATOPH.

BE3 ocHOBa Ha Ka3aHOTO, OCHOBHHSAT IPHHOC HA AMCEPTALMOHHMS TPY[ MOXKE Ja ce
cBelie 10 oforaTaBaHe Ha CHIIECTBYBAIIMTE 3HAHHUS U JOMIBIBAHETO UM C HOBA MH(pOpPMaIHs
32 BIMSHHETO Ha MpPUpOJaTa HAa pEAKO3EMHUTE eNeMEHTH BBPXY aKTHBHOCTTA Ha
KaTaJIn3aTOPHUTE B YCIOBHATA HA PeAYKIIMOHHU H OKHCITUTEITHH Ta30BH CMECH.

S. Muenne 3a nmy0aHKanMuTe HA JHCEPTAHTA IO TEMATA HA JHCEPTAUMOHHMSA

Tpya.



IIpencTaBeHUST COMCHK OT TpH MyOmuKamuu (B cmmcaHus ¢ IF) u mecT mocTepHH
CBOOIMICHHs Ca B ChAaBTOPCTBO C HAYYHMs pBKOBoAuTeN. Te 06XBallar 4acT OT HAYYHHTE
PE3yNTaTH, MOMYYEHH OT CKCICPHMEHTAJHWTE H3CIEABAHMA 110 IUCEPTAIMOHHHA TPYI.
[Tybnukauuure ca OTHEYAaTAHH B MEXAyHapoiHWTe chucanus - Catalysis Letters
(3abenssany ca Beue 11 muTHpanus) 1 Journal of Rare Earths, a cbino B 651rapckoro
cucanue - Bulgarian Chemical Communications. Yact or moctepHuTe CcHOOImEHHI ca
NPEICTABEHH Ha MHOrO aBTOPUTETHH MexAyHaponHu ¢(opymmu karo: Eighth European
Congress on Catalysis, EUROPACAT VIII, August 2007, Turku/Abo, Finland; Eleventh
European Congress on Catalysis, EuropaCat XI, September 2013, Lyon, France. B mBe or
NyOIMKAIMKATE M B TP OT MOCTEPHHTE CHOGIUEHMS AMCEPTaHTHT € Ha IBPBO MscTo. ToBa
Aokaspa (axTa, 4e H3CIeoBaTeNcKaTa paboTa B HeManka CTeleH € IWYHO [e0 Ha
aucepranTa. CyMTam CBINO, Y€ MPHHOCHT Ha b. VIBaHOB B MHTEpIpETalMiITa Ha ONMUTHHTE
PEe3yJITaTH, KaKTO ¥ B HAMCBAHETO HA CAMUTE TPY/OBE € ITBIHOLEHEH.

6. KpaTaunn Genexkn 1 KOMEHTAPH.

Ilo pucepranMOHHMS Tpyn HAMaM KOHKDETHH 3a0€lekKH, a caMO CIIeJHHTE
HECBIIECTBEHH YTOYHEHHA:

- ¢1p. 52, "OxapaKkTepu3dpaHe Ha KaTaJA3aTOPHHTE O0PasiM............ Ype3 U3MEpPBaHe
Ha TEeKCTYpHMTE XapakTepucTiku o Metona BET". I1o Merona Ha BpyHayep-Emet-Tensp ce
Onpeielist camo CIielM(HYHATA ITIOBBPXHOCT (T.€. CaMO eJHA TEKCTYPHA XapaKTEePHCTHKA);

- HAKOU OT UMTHPAHWTE M3TOYHHMLM (Hanp. nox Nel92) He ca M3MMCaHM MPaBHIIHO, a
ApYTH ca M3MHCAHM II0 Pa3IMYEH HAUYMH OT OCTaHANATa YacT OT U3TOYHHUIUTE;

- CBLIECTBYBAa M3BECTHO HECHOTBETCTBME MEXAy Opos Ha BKIIOYEHHTE B paszien
"H3nonspana nurepaTypa’ Ha TUCEPTALMOHHKS TPY/ 3arjaBHs Ha COOCTBEHMTE ITyGIMKAIMY
Ha aBTOpa ¥ Te3d oT CnuchKa Ha myOnMKyBaHUTE HaydHU TpyHoBe (ctp. 52, ABTOpedepar).

[locovennte yToYHeHMs WMaT OOLI XapakTep M He OKa3BaT BIMAHHE BBPXY
JOCTOMHCTBaTa Ha JUCEPTALMOHHUA TPY/I.

7. 3aknoueHue.

[IpencraBeHuMsaT AMCEPTALHOHEH TPYH 1O CBOS 3HAYMTENEH oOeM, IIPelU3HOCT Ha
H3CNE/IBAHUATA M JIOTHYHOCT HA MHTEPNpETalMATa Ha EKCIIEPHMEHTATHHTE pe3y.]TaTH
oTroBaps Ha ycrnoBusaTta mo 4i.6 §1 u §3 or 3PACPB, Ha wn. 25 u 27 or IlpaBunnuka 3a
npunarade Ha 3PACPD, Ha Ilpasunnuka 3a ycloBHiTa M pela 3a npuaoGMBaHE HA HAYYHH
CTEeNEHH W 33 3aeMaHe Ha akajeMuunu AnexHOCTH B MOHX-BAH (rmaea 4, uyn.l12 §9)

OTHOCHO TNOJTy4yaBaHe Ha o0pa3oBaTenHaTa ¥ HaydHa CTeTieH "JoKTop".



HoxropanteT Boxkumap Kupunop BaHOB 3a1b160YEHO € HABIA3BI B NPOGIEMUTE
CBBEP3aHH CBC CHHTE3d, H3CIEIBAHETO M OXAapPaKTePH3HPAHETO HA MEJHO-OKCHAHM U
ME[HOKOOANTOBO OKCHIHM KaTalu3aTopH, MOAMGUIHMPAHH C OKCHAM HAa PEAKO3EMHH
CJIEMEHTH, B pEaklMWTe Ha ofe3BpexgaHe Ha TOKCHYHHTE rasoBe NOyx, CO u CH..
Harpynanute OT gucepTaHTa ONMT M 3HAHWS HAITBIHO CHOTBETCTBAT HAa HEOGXOIUMHTE
M3MCKBAaHWA 32 TMOKpHBaHe Ha oOpasopaTeNHaTa KOMIIOHEHTa Ha CTemeHTta "HoKTop'.
Onepupaliky ¢ BemMHa Npu paboTa ¢bC ChBPEMEHHH DM3HYHM METOJM 34 aHANIM3, KAaKTO H C
pasvyeTHHs amapaT Ha KaTalMTHYHaTa KMHETHKa, TOM ce WM3sBABA KaTO MEpPCIEKTHBEH
H3CNIeJIOBATEN, KOMTO yMee LIENEHACOYEHO Aa HalpaB/iiBa €KCIIEPHMEHTA M JIOTMYHO H C
pasbupaHe ja THIIKYBa IOy4EHHTE PEe3yITaTH.

BCHYKO ropensnoxeHo, OTHOCHO KadecTBaTa Ha MMCEPTAMOHHMS TPy H Ha
AUCEepTaHTa, MH [aBa OCHOBaHHME [ja JJaM CBOATa MOJOXKHTENHA OLEHKA 32 MPEICTABEHHs
AMCEPTALMOHEH TPYJ M ¢ YOEIEHOCT Jia MpenophyaM Ha 4ICHOBETe Ha yBaxaeMoTo Hayuno
HypH fAa IiacyBaT 3a MpPUCHXKIaHe Ha oOpasoBaTenHaTa ¥ HaydHa cTeneH "mokrop" Ha
boxupap Kupunoe MeanoB mo mpodecuonanHo Hampasnende 4.2. "XuMu4HM Hayku",

Hay4Ha clelUalHOCT "XUMHYHA KHHETHKA B KaTainu3",

Codus PEL[EH3E}J,
{2 Maii2015T.




