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1. O0mu noJiokeHus H OnorpaguIHH TaHHH

. ac. x-p Boxunap Mpaiinos Credaros e poxeH Ha 26.06.1988 r. ITpes 2010 r., xaTo CTyICHT B
XUMUAIECKH dakynTeT Ha cy “Cs. Knument Oxpupacku”, IOJTy4aBa
00pa3oBaTeIHO-KBATN(QHUKAMOHHA CTETICH “BakaaBbp”, M0 CIEMUAIHOCTTA ,,KOMIOThpHA XAMUS.
[Ipes 2011 1., B Xumudecku @axynrer na CY “C. Kmmment Oxpuicku”, I0JIy4YaBa
06pasoBaTenHO-KBATH(UKAMOHHA CTeneH “MarucTsp”, IO CHENMATHOCTTA ,,JaHomarepuana Hu
ganoTexuoorau”. IIpes chluara roguHa 3aeMa JIBKHOCTTa XMMHK, KOHTPOJ IO Ka9€CTBOTO KbM
W3MATBATENeH LEeHTHp ,I nobanrect (Codus, bearapus). B mepuona 10.2011 — 12.2015 r., a-p
CredaHoB € peIOBEH JOKTOPAHT B YICAICKH YHHBEPCHTET (Yucana, IIBenus), mo CIenHaIHOCT
WHKeHepHH HayKd CbC chenuanusamus no Qusnka Ha TBBPAOTO TAIO (mpupaBHEHA KBbM
npodecuoHanHo HampapieHne 5.6. Marepuanu ¥ MaTepHao3HAHKHE C PCIICHAC Ha AC TY-Codus),
kato npe3 2015 ., ciel yCIeHO 3allUTeH AUCEPTAIMOHEH TPyl Ha TeMA ! “Photocatalytic TiO2 thin
films for air cleaning: Effect of facet orientation, chemical functionalization, and reaction conditions”,
nonyuasa OHC “Iloxtop”. Ot 12.2015 no 04.2016 Toit paboTH KaTo MOCT-AOKTOpaHT B KaTeapa
., Ou3¥Ka Ha TBBPAOTO TsIo“, DaKynTeT M0 MHKCHEPHH HayKH, YIICANCKH YHHBEPCHTCT (Ymcaia,
IlIBenws). Bexmara cien Tosa, ot 04.2016 o 04.2017 1., To# ce 0bydaBa KaTo MOCT-JOKTOPAHT B
JlaGopartopusaTa mo Heopranwmuna xumms (ICL) xeM karempa Xumud, OxcdopacKu yHUBEPCHTET
(Oxcdopn, O6emureno kpanctso). Ciex To3u nepuoz, ot 11.2017 mo 11.2018 pabotu KaTo XUMHK,
KOHTPOI [O KayecTBOTO/OTrOBOPHAK KadeCTBO, NPH XHMHYECKa JabOpaTopus KbM IlenTpansa
Enepropemontna basa EAJl (Codus, brirapus). Ot 11.2018 a-p Credanos 3amouBa pabora Karo
acuctent B Karenpa ,,Xumus“, ®axynrer no Enexrponna Texuwmka u Texsonorus, TexHuyeckn
Vuusepcuter — Codus u octaBa Ha Tasu JrexkHOCT 10 01.2020. Ot 01.2020 no cera, ToH 3acMa
ITHKHOCTTA TJIaBeH acHcTeHT keM Karempa . Xumuma®, ®akyiareT N0 €IEKTPOHHA TEXHUKA H
texnonoruu, npu Texumuecku YuusepcuteT — Codus.

2. O0mo onHcaHne HA MpeACTABEHHTE MaTepHaIn

I'1. acucrenT A-p Boxumap CTe(aHoB e peAcTaBui 3a peleHsupane oOuwo 28 (aBajgecer u ocem)
Hay4HM MyOJMKAIli{ ¥ CIHCHK Ha 3 (TPH) HAayYHOHM3CIIEIOBATEIICKH paspabotku. Ilpuemar ce 3a
penensupane 21 (aBageceT W eXHA) HaydHH IyOJMKAMH, KOMTO Ca M3BBH IUCCPTAlMATa H B
KpaiiHaTa Ol[eHKa ce OTYHTAT 3 (TPH) HayYHOU3CIEIOBATENICKH TPOCKTA. He ce penensupar 7 (cenem)
Hay9HH TpyJa Io mucepranusTa. He Ha mocienHo MscTo TpA6Ba fa ce mogieprae, 9e A-p Credanos
IpefcTaBs 4 CaMOCTOATENHY Iy OJIMKAIMY, a B ChaBTOPCTBO B S € Ha IBPBO MACTO, HA BTOPO B 2, Ha
TpeTo, 4eTBbpTO Wi Ieto MiAcTo — B 10. ChriacHo NpencTaBeHaTa OT KaHauTaTa uHGOpPMAlMOHHA
CIIpaBKa, MOXe Ja Ce HaIlPaBU CIEJHOTO 0000IIEeHNE, KaKTO CIe[Ba:

I'pynu ot Coabpxanne Munumaiaen | TodxH Ha KaHAMAATA
MOKA3aTEH Opoii TOUKH
A [Toxazaten 1 50 50
B [Tokazaren 4 100 165
r Cyma ot nokasareaute ot 5 10 10 200 305
)i Cyma ot mokazaten 11 50 352
B Cyma ot mokasarenute oT 14, 16 u 18 - 72
X IMokazaren 21 30 90
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TIpHeTH 32 peNeH3HpaHe HAYYHH TPYAOBe, PA3NPEIeTeHH N0 IPYIH H HOKA3ATENH /7' - : 7,
I'pyna B, mokasarten B4. Xaburumayuonen mpyo. IIpencTaBenu ca 0ceM HayqHH ,ﬂyﬁﬂnxaunu, B A\
criucanus ¢ mMnakT-paxrop (IF) mEAHKATOD, B U3IaHUA, KOUTO Ca pedepupanu u pnig?xelccﬁpaﬂﬁ B}~
CBETOBHOM3BECTHH 0a3u JaHHHM ¢ Hayuna wunHbopmarms. IlyGnukanuure ce xapakrepusupar ¢/
MakcuMaieH KBapTui (Q) Ha CIECAHUATA, KaTo €IHA OT TAX € C Hal-BUCOK KBapTHII Q1,d ocTanamute. '
ca ¢ xaptua Q2. NCopns A4
I'pyna I', noxaszaren I'7. Hayuna ny6nuxayusi 6 u30anus, Koumo ca pedepupanu u undexCupani 6
ceemoeHouseecmuu 6azu OaHHu ¢ Haydna ungopmayus. llpencraBeHr ca TPHHANXECET HAy4HU
IyGIIMKAIMY, BCHUKHTE B ccaHus ¢ pvmakT-hakrop (IF) waamkarop, OT TAX MOBEIETO 8)cac
kBaptun Q1, a ocranaiute - ¢ kpapti Q2.

IluTupannsi, pPbKOBOJACTBO HA H y4YacTHe B HAVYHOHU3CJIEI0BATECJICKH NPOEKTH, NATCHTH H

JeKIMOHHA _KYPCOBE, Pa3Npe/eJeHH [0 TPYmH W NOKA3ATeqH, 33 KOWTO ca_MPHJI0KEHH
ChOTBETHUTE JOKYMEHTH (CIPABKHA U CIIy;keOHU 0eaemKn)

I'pyna /I, mokaszarex J11. O6mo 375 uurHpanus, OT KOUTO 176 (cro cememaeceT M IIECT)
IUTHPaHHs Ha IPEACTABCHUTE [BajeceT M €IHA HayYHH nyOUKaly, B Hay4YHM W3JaHUS,
pedepHpaHM ¥ HHICKCHPAHH B CBETOBHOM3BECTHH 0a3d JaHHM C HaydHa uHpopMarysl HIH B
MoHOrpagu¥ M KONEKTMBHH TOMOBE. IT0COYEHHAT Opod WMTHpPAHWs ONpPEACIS MHO20 201AMa
cmouinocm na Xupw-undexc Ha 1-p Credanos, papaa Ha 11.

I'pyna E, nokazaren E14. YuacTue B ABa HallMOHATIHY HayIHU K o0pa3oBaTe/IHH IPOEKTa.

I'pyna E, moxazaren E16. PEKoBOACTBO Ha eIHH HAYICH HIIH o0Opa3oBaTeieH MPOEKT.

I'pyna E, moxasartes E16. IIpueieuenn cpeCcTBa 0 MPOSKTH, PHKOBOJICHH OT KaHIH/ATA - 83341 eBpo.
I'pyna K, mokasaren XK21. JleBeraecer 9aca 001 XOpapuyM Ha BOJEHH JICKIUH 33 IIOC/ICHATE TPH
roguan B TY-Codus.

Jlpyea nayuHa GKmueHOCm HA KAHOUOama, kosmo mpabea oa 0v0e usmvKHama, e yvyacmue 6
peouya HayuoHanHy U MeNCOYHAPOOHU HAYUHU KOH(eDeHYul, CeMUHapu u 0p., KoAmo e Nony4una
gucoka oyenka upes yoocmosgare Ha 0-p Cmepanos ¢ HAKONKO NPECMUICHU Hazpaou, onucanu 6
aemobuozpagusima my.

Jlannume, npedcmasenu no-20pe 3a y4acmue Ha 2. acucmernm 0-p Boxcuoap Cmedpanos, 6
Hacmoawua KoHKypc 3a npudobusane Ha Al ,00uenm®, MHO2OKpAmMHO npesuwiagam
usuckeanuama na IIYP3AJT ¢ TY-Cogusn 3a ITH 4.2.

3. O6ma XapaKTepHCTHKA HA HAYYHOH3CJIE0BATEICKATA W HAYYHONPHIOKHATA JEHHOCT HA
KaHANJATA

OCHOBHH TeMaTH4HH HATPABJICHHS HA HAyIHO-U3CIICI0BATEICKATa M Hay YHO-IPHIIOKHA JCHHOCT
Ha 1-p CredaHos, Morar fa OBIaT ONHCAHM KAaKTO CJEBA: M3CJIEJIBAHE HA BBH3MOXHOCTHIC 34
(YHKIFOHATH3MpPaHe Ha MOBBPXHOCTTA Ha CyOCTpaTH CBC Ciiabo M CHIIHO pa3BHUTA Mopdosnorus,
IIOCPECTBOM HAHACAHE Ha CIOeBe ¢ (POTOKATAIMTHYHY CBOKCTBA; n3yvaBaHe Ha UV-aCHCTUPAHOTO
doTodukcupane mnpu koHTponupana UV 103a, Kato METOA 3a KOKATAIMTHYHO IOBBPXHOCTHO
(YHKIMOHAIM3MpPAHE Ha PasIHdHK CyOCTpaTH ¥ M3MO/I3BaHe HAa KOMOHHALWATA OT YOTOKATATATHIEH
citoit 1 doTodukcupane, 3a popmupane Ha pasHOoOpasHy GYHKUHOHANHY CTPYKTypH U yCTpOHCTBa;
MYJITHIUCIUILIAHAPHH TIPUJIOXKHH W3CIICIBAHUS, 3a TOJTy4JaBaHe, TIOBBPXHOCTHO
(yHKIMOHATM3MpPaHe W OXapaKTepPU3HpaHE Ha KATAIMTHYHO AKTHBHM MaTepHald M IOKPUTHA,
paspaGoTBaHe HA EKCIIEPUMEHTAIHHM IOAXOAM 33 OXapaKTepusupaHe Ha (OTOKATAIMTAYHA X
TpHOOKATATHTHYHA AKTHBHOCT, KAaKTO M H3CJe[BaHWs Ha (YHKIMOHATM3UPAHM ENEKTPOIM H
IIPOBOJUMH CJIOEBE 32 CCH30PHM M OHOENEKTPOXMMMYHY IPHJIONKCHHS, IPOBEIACHH H3CICIBAHMA
BHPXY Pa3JIAYHH eJIEKTPOKATATUTHIHY U €JIEKTPOXPOMHH CHCTEMH.

4, OneHKa HA MeJarorn4ecKaTa moAroToBKa u AiHHOCT HA KAHIH1ATa

IIpe3 BpeMeTO Ha CBOSITA [IPEIIOaBaTeNICKa IEHHOCT B TeXHUIECKH yHUBEPCUTET (TY) - Codus, .
ac. g-p CTeaHOB € BOAWI JIGKIHH M JaOOpaTOpHM YNPaKHEHHs, IO HAKOJIKO AMCIMILIMHH, Ha
cryneaty OKC “Bakanaspp” u OKC “Maructep”, OT pasiMYHH CHEIHATHOCTH Ha Texunyecku
yruBepeutet - Cous, kKakTo Ha GBIrapcKd Taka ¥ aHMIMHCKY e3UK. Bbii ¢ phKOBOIUTEN HA TPHMA
yememso samurwin gumomantd oT OKC , Marucrep®, coenuamHocT »MHKPOTEXHOJIOTHH H
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HaHOMHXKeHepHHT ™, ChILO TaKa, TOH € BOMMI Ia00JaTOPHU YIIPAKHEHHS B KyPCOBETE I10 “LJoxputus 3a
eHEpruMEH Ipuioxenus” 1 “@yHKuponanay Matepuan 11 4,” B yHUBEepCHUTETa B YIIcaa, Hibeunsiu e
6UI PHKOBOIUTEN HA MAarucThpcka Te3a B OKCHOPACKHA YHUBEPCHTET. CBHJIETENICTBO 38 HENOBaTA
W3ABEHA AHTAXKUPAHOCT KBM YUeOHMS MNpOLEC € aKTHBHO ydacTHe B HaydHa IOy JISPU3ALIASL:
Coduitcku Decrupan Ha Haykara (2011 — 2019), nemoHCTpaTop 1O XHMMHA B Harnvionanes,
nonutexamgeckn Myser — Co¢msa. OT mperiena, HampaBeH 10 TyK, Moxe Ja Ce€ HaIpaBU
3aKIIOYEHreTo, Ye I, acucreHT a-p CredaHoB ce momsBa ¢ MME HA NPENOJABATEN C H3THKHAT
npodeCHOHAIM3BM H CEPHO3HO CTapaHue B IPEIo/aBaTesickara paborTa.

5. OcHOBHM HAYYHH H HAYYHO-IPHJIOKHH NPHHOCH

5.1. Xa6uaaranuonen Tpyx (B4.1.-B4.8, cp3naBate Ha HOBH KIaCH(PUKAIHH, METOH, KOHCTPY KIIMH,
TEXHOJIOTMH) - HAy4YHH NyONMKalWd B H3JaHHA, KOHTO Ca pedepupaHn M MHICKCHpaHU B
CBETOBHOM3BECTHH 0a3uM [MaHHH C HayyHa uHpopMmanua. KbM Tasym TOuKa €€ NPUYHCIABAT
ny6mukamuu ot B4.1 mo B4.8 BxmounrenHo. BxmodyeHuTe B Tasu Ipyna IyOJIMKaliy OIKCBAT
M3CIICBAHHS Ha BH3MOXHOCTHTE 32 ()yHKIMOHATM3HpPaHe Ha IOBBPXHOCTTA Ha CyOCTpaTH ChC cmabo
pasBuTa MOP(OJIOTHs X HENOCTAThYHA a/Xe3Hs, KAKTO ¥ Ha TaKKMBa ChC CHIIHO Pa3BUTA Mopdosorus,
IOCPEJICTBOM HAHACSAHE Ha ClOeBE C (HOTOKATAIMTHYHH CBOHCTBA. Cpio Taka € IpeICTaBeHO
m3yuaane Ha UV-acucTupaHoro (oTodpuKcHpaHe NPH KOHTPOIMpaHa UV no3a, KaTo METOX 3a
KOKATATMTAYHA I[OBBPXHOCTHA (YHKIMOHAIM3AIMA HA DAsIHIHU CyOCTpaTH. OmnpenensHe Ha
BIMSHMETO Ha KoHTposupaHara UV 1032 BBPXY (OTOKATAIATHYHHTE CBOMCTBA M H3IOI3BAHC HA
KOMOMHAIMATA OT (OTOKATATATHYEH ciodl u (oTopukcupane, 3a ¢opMHpaHe Ha pazHO0Opa3HH
(GYHKIMOHATHY CTPYKTYPH U yCTPOMCTBA.

A) Ilonyuagane u duzuxkoxumu4Ho oxapakmepusupaHe Ha NAGHAPHU u
npOCMPAHCIMEEHO-CIPYKMYPUPARU  (hOMOKAMANUMUYHU  HIBHKU Quaimu u noxkpumua Ha
ocrnosama na TiO2 u ZnO. (B4.1.; B4.2.; B4.3.; B4.8)

DOpMHpaHK U OXapaKTePU3UPaHH ca (POTOKATAIUTHIHA IIOKPUTHS BHPXY /Ba THIIA IOIONKH: 1)
HaHOIOpECT aHoeH anymunues okcul (AAO) u (ii) mwraHapHU CTHKJICHA MOJIONKKH, BKIIOUHTEIHO
omposozennu ¢ uuaues-kanaeH okcuz (ITO) [B4.1]. Ilpu mommoxxuTe OT HOPECT AAO e HaHeceH
cioit ot ZnO, gpe3 mocyIoiHo aroMHO otiarane (ALD). YcraHOBEHO €, 9€ o0pa3mnuTe OT KOMIIO3UTH
ZnO/AAO, ¢ muamersp Ha mopute mop 100 nm, IpoABABAT NPHOIMZHTEIHO 75% mno-HHUCKa
(DOTOKATANMMTHYHA AKTMBHOCT IpPH (OTOKATAIMTMYHO OKHCICHHE Ha aleTalfexXu/, BbIPEKH
[O-TOJIAIMaTa MM e(eKTHBHA IOBLPXHOCT, KOETO Ce HMHTEPIpPETHpa 4pe3 BIIOIICH MAacoIpeHoc B
HAHOIIOpECTaTa CTpyKTypa. PaGoTara ce xapakTepusupa ¢ hyHIaMeHTaIeH Hay9€H PUHOC.

KaTo 9acT 0T ropeoNrCaHoTO HAPaBJIeHHe € pa3paboTeH 3071-Tell METO, 33 (PyHKIMOHATM3UPAHS
ma AAO ¢ ¢oroxaramuruden TiO), monydeH OT THTaHOB 30, CTAOMIM3MPAH CBHC CATMIMIOBA
kucenuna (SA) [B4.2]. Iloxa3aHa € BE3MOXHOCTTA 32 II0JIy4aBaHe Ha xordopmaier cioit TiO2 BEPXY
nopect AAO, xaro e ycraHoBeHO Hanmuue Ha Ti mo usiara opiabourHa Ha mopute. Paborara ce
XapaKTepu3upa ¢ HayIHO-IIPAIIOKEH TIPUHOC.

B pa6ota [B4.3] e mpoBeIcHO H3CIEABaHE BEPXY OTJIAraHETO Ha (OTOKATATUTUYHY TIOKPUTHUS OT
TiO2 u ZnO BBpxy AAO, Ha 6a3a nepcHeKTHBHUTE SA-CTAOMIM3UPaHH 30JI0BE. PaspaboteHu ca gBa
TMma TaKMBa 30l0Be, Ha 0asa CBOTBETHO Ha THTaHOB Terpamsonponokcn (TTIP) m
Zn(CH;COO),-2H20, B pasrBopuTen H30mponanoi. OOpa3yBaHETO Ha KOMILICKCHTS H,Ti[SA]s u
Zn[SA]>-2H20 B choTBeTHHTE 3010B€E. V3CIEeABAHO € BIMAHMETO Ha CHOTHOLICHHETO CAHIIMIIATCH
KOMILIEKC: Pa3TBOPHUTEN BBPXY (DM3MKOXMMHIHUTE NapaMeTpy Ha 30714, KOUTO ONpPEeIeIAT nebenmmHaTa
Ha OTJIOKEHHUTE Upe3 JNUN-KOATHHT IOKPUTHS BBPXY CTHKIEHH MOMIOKKA. ClIel TEpMATIHA o6paboTka
npu 450 °C BBB BCHYKH CIIyday ca IIOJy9eHH NOKPHTHS OT aHaTa3CH TiO2 u xekcaronaies ZnO, ¢
neGennHa, TPONOPIMOHANHA Ha KOHIIEHTpalWsATa Ha CAIHIMIATHHA KOMIUICKC, ILIaHapHA
. MopdoNorusl ¥ ONTHYHA MPOMYCKIMBOCT Hajg 60% B CHEKTpalHHMs AUala3oH 400-1000 nm.
Iocpencteom UV/Vis TpaHCMHCHOHHM CIEKIPE € YCTaHOBEHO, Y€ YyBCIMYABAHETO HA
KOHIIEHTpaIWsTa HAa CAIALWIATHAS KOMIUIEKC TPaKTHYeCKH HE BIMA€ BBpPXY IMHpHHATa Ha
3a6paHeHaTa 30Ha, HO HApacTBa IOPECTOCTTA M CHOTBETHO HAMAJIABa MOKA3ATEIAT HA NMPEYyIBAHC.
BcuuKy MOIy4eHH CJIOEBE MPOsBSBAT HM3MepHMa (OTOKATATUTHYHA AKTMBHOCT CHIPAMO MOJCHIA
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saMbpcuTe]l MeTHIEHOBO CHHBO B TeuHa (asa. Paborara € H3LAIO JIMYCH HAydeH HpUHOeHA' 7,
KaH/IJaTa. s/ N\

IIpoBeeHO € CeNeKTUBHO pasjiaraHe Ha OTIOXCHH Ipe3 MUI-KOATHHT doTOKaTATHTHIHY CII0EBE
BBPXY IPOBOJSIIO CTHKIIO, Upe3 JlasepHa 00paboTKa, MPUJIOKEHA IIOPaH HATMIUETO H3 WHTEH3UBHO
onseren xommiekc HoTi[SA]s B camuuunaraute 307108¢ [B4.8]. Ilokasano e, 4e nasepHaTa obpaborka /
IpeBphina 00TbUEHATE 00JIacTH B HEPa3TBOPUMA (hasa, JoKaTo HeoOpaGOTEHHTe JACTH OT CIOA Ce
OTCTpaHSABAT CEJIEKTHBHO C allETOH, B PE3YJITAT HA KOCTO CC dopmupar pereTbIHE CTPYKTYpH. Cie
TepmuyHa oOpaboTka mpu 450°C, HepasTBOpeHATa dpaxuus ce Tpanchopmupa B aHaTa3eH TiOo,
IposBsABam (HOTOKATATHTHIHA AKTUBHOCT CIPSIMO METHJICHOBO CHHBO B TCTHA ¢aza. IIpuHOCET Ha
Ta3| CTATHS € HAYIHO-IIPHIIOKEH H € U3LSUIO JIMIHO Jieno Ha 1-p Credaros.

B) H3cnedeane Ha pomoKamanumuyuHume u pomoeneKmpoxumuinume ceoiicmea na TiO: cnoese,
Kokamanumu4no Qynxuyuonanusupanu upes UV-acucmupano gomogpukcupane, ¢ aKuenm 6bpxy
ponama na dozama na UV obnvusarie u nOSbPXHOCMHUA XUMUHER CHCMAS. (B4.6.; B4.7.; B4.8).

Uscnenpano e sausarero Ha UV nosara BEpXY GoToduKCHpaHeTo Ha MnOy, KaKTo ¥ Ha Tana i
Pd, BbpXy THHKH IiaHapHu aHaTasHu Gumvu TiO2, OTNOXEHH BBPXY CTBKIO OT CATMIMIATCH 307
[B4.6]. Iokasauo e, 4e mpu QyHKUHOHATHU3UPAHE C MnOx, ysenuuapaseto Ha UV josara o 20 J
cm™2, BoAM IO TOBWINABaHE HAa NOBBPXHOCTHATa KOHIIEHTpalus Ha Mn?*, moxaro mpu Pd Tasm
KOHIIeHTpanus ce Bimse crabo or UV nosara, HO ce HabJoaBa MojydaBaHe Ha MeraneH Pd.
@oToKATAIMTIYHATA AaKTHBHOCT Ha m3xomuure u Mopubummpanm TiO2 ¢uiMu, IIpH
(GOTOKATANMTHYHO OKHCIEHME HA METHICHOBO CHHBO B TEYHA daza, moxazea, ye MnOx uma
uHxuGHpam edekT, gokarto Pd-dyrkiumonanusuparusr TiO2 npossssa Hal-BHCOKA aKTHBHOCT IIPH
UV n03a 20 J cm™2 IokasaHo e, ue 3a pasmika or UV-acuctuparoro poroduKcupane, (bopMUpaHETO
Ha TiO, dummu, Mmomudunupann 6e3 UV oOnpusane, BOIM 10 MOHWKABAHS Ha ¢doToKaTaITNTUIHATA
aKTMBHOCT ¥ IIPX JBaTa KOKaTanusaTopa. PaGoTata ce XapakTepusupa ¢ pyHIaMeHTaIHa HaCOICHOCT.

IIpocneneno e BuusHHeTo HA (OTOdUKCHpaHH KOKATAIA3aTOPH Me u MeOx BBPXY
(OoTOENmeKTpOXUMIYHATA aKTHBHOCT Ha THHKM IUIAHADHM  CIIOCBE TiO2, oOTIOXEHH OT
alleTHIANeTORATeH 3071 BepXy omposozeHo ¢ ITO crekio [B4.7]. Ag u MnOx ca dortodpuxcupaHu OT
pasTBopu Ha con, npu UV no3u B urTepBana 0-20 J cm? ¥ mocneBala TepMUIHa 00paboTKa pH
350°C. ®@oroenexTpoxumuunara (®EX) akTHBHOCT € OI€HeHa 4Ype3 JMHEHHa CKaHWpalla
BOJNTAMIIEPOMETPUST M XPOHOAMIIEPOMETPHsS, [PU BapupaH MHTCHSUTCT Ha UV ocBersBaHe.
IToTBBpACHO € MEXuGHpamoTo Aeiicrue Ha MnOx, kakTo u ye UV-aCHCTHPAHOTO doroduxcupane €
mo-epeKTHBEH METOJ 3a KOKaTAIMTHYHO (yHKIEoHammsupane Ha TiOz, B CpaBHEHWE € HHCTO
TepMuyHEs Toxxon. IIpu dotoanomute 0T Ag-QyHKIHOHATM3HPAH TiO, e ycTaHOBEHA ONTHMAIHA
®EX axtusHOCT (20% I0-BHCOKA IUTBTHOCT Ha (poToToka) nmpu UV 103a Ha doroduxcupane 5 J cm™2.
HamepeHo e CBINO, Ye BCHYKH cioese dyrkimonammsupan TiOz Bepxy ITO mposopsmo CTBKIO,
TIPOSBABAT IO-HMCKA (POTOKATANTUTHYHA AKTMBHOCT, B CPaBHCHHE C AHANOTAYIHH CIIOCBE BBHPXY
HEIPOBOJSIIO CTHKIO. ToBa Ce MHTEpIpETHpa Karo pesyirar OT (OpMHpaHEe Ha XCTEPONpPEXON
ITO/TiO; u HaTpymBade Ha (oToreHepupaHH enekTpor: B cimos ITO, Boxemo [0 MOBHINCHA
pexombupamus. IlpuHOC Ha TOBa H3cHelBaHe € (yHIAMEHTACH, KaTo nyOnuKanusaTa  ce
XapaKTepu3upa C III0CTEH IPHHOC Ha KaHAu/aTa.

WacnenBaHa € (OTOKATAIMTHYHATA AKTMBHOCT Ha KOMIIO3UTHA CTPYKTypa, {pe3 HacTHIHO
oKpuBaHe Ha onposogeHo ¢ ITO crekio, ke cnoit o TiO2 [B4.8]. N3paboTeHu ca IPOCTPAHCTBEHO
CcTpyKTypupanu pemersunu cmoee oT TiO» Bepxy ITO, upes masepHO CIPyKTypHpaHC Ha
caymranaren Ti-301. Tonyuernute doroanomu TiO2/ITO ca  pyHKIMOHATHM3UPAHH C ¢doroduxcupan
Ag xoxaranuzatop. MopQOIOTHYHHUAT aHAIHM3 IOKa3Ba npedepeHIMAIHO OTJIaraHe Ha Ag Ha
rpanunara TiO2/ITO, xoero ce 00sACHsABa C IPEMHUHABAHE HA GdoToreHeprUpaHH EIEKTPOHU IIPE3
TiO2/ITO xeteponpexoza. ExcriepumenTuTe 10 (OTOKATATMTAIHO OKUCIICHAE Ha MCTUIICHOBO CHHLO
TOKa3BaT MO-BHCOKa axTHBHOCT Ha crpykrypute Ag/TiO2/ITO, HesaBucHMO OT IPUIIOKEHATA uv
no3a. [IpEHHOCHT Ha TOBa M3CiIeABAaHE MMa (yHIAMETAIHO ¥ HAYHYHO-NPIJIONKHO CHABPXAHUEC M ©
IUTOCTHO ITOCTIDKEHUE Ha KaHAMATA.
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B) Paspabomka Ha memoou 3a u3zpadcoane U UHMezpUpaHe Ha (pyHKUUuOHaANHU CEH3OPHU U
e/leKMpOHKU YCmpolicmea 6bpxy (POMOKAMAanumMuyHo AKMUEUPau ROSHPXHOCHU HPE3 XUMUNHG
Memanusupane 6e3 U3nNON36axe HA NAIAOUES KAMATUIAMOP. (B4.2.; B4.4.; B4.5.). A\ $

B ny6muxamus [B4.2] € eKCIEpUMEHTHPAHO CEICKTHBHO XMMHUYHO MOMEIHABAHE HA THOIUIONKKH
AAO, dynxmuonamsupanu ¢ TiOz, upe3s QOTOKATATUTHYHO aKTMBUPAHE U in situ gopMmupase_Ha
KaTATHTHYHA 3apOUIIN OT MeX, KaTo alTepHATHBa Ha TPAAUIHOHHUTE KOJIOU/HH Pd/Sn akTuBaTOpH.
AKTHBHpaAHETO € ochlecTBeHO upe3 UV-o6rpuBane 1 doropenykuus Ha Cu[EDTA] xoMmieke mpu
pH 5, kaTo e W3cmeBaHO BIHIHHETO Ha mprioxeHara UV-z03a. AHanu3bT MOKa3Ba, 4e NPOLyKTHTE
Ha (oropenykmus Ha Cu[EDTA], dopmmpar cMeceH OKCHICH CIIOH Cu0/CuO, xo#iTo mposBsIBa
KaTaJIMTHYHA aKTHBHOCT 3a Ipoleca Ha 0€3TOKOBO OTJIaraHe Ha MEJ (Cu-ELD). JlemoHCTpHpPAHO €
opMEpaHe Ha IPOBOAIM H300paXKEHHs Upe3 0OIpuBaHe Ipe3 POTOMACKA, KAKTO U POILATA Ha CJIOA
TiO, 3a moBHMIIaBaHe Ha XMMMYHATa ycroifumBocT Ha AAO B CHIHO OCHOBHATa Cpelia Ha Cu-ELD
GansTa. YCTaHOBEHA € M 3aBUCHMOCT Mexay UV-103aTa ¥ CKOPOCTTa Ha XMMUYHOTO OTJIaraHe Ha MEL.
[IpuHOCHT Ha Ta3H IyOIUKANKs € HayYHO-TIPHIIOXKEH.

B mociemBamo W3CiHeABaHE € MOKa3aHO M3rpaXJIaHe Ha HMICIUMETPUYCH CEH30p 34
OTHOCHTENHA BIAXHOCT BbpXy MOKpuTH ¢ TiO2 crkieHH momioxku [B4.4]. Bepxy THHKHA ClIOMH
TiO, amara3 ca ¢opmupanu TrpeOeHYaTH EIEKTPOAHM, 4pe3 JIOKAIHO AKTHBHPAHE H 6e3TOKOBO
ToMeHsBaHe, IpH H3MoN3Bane Ha GoTodukcupan katamsarop Ag. Ilpunoxena e dotomurorpadus
CBC CyX (DOTOPE3HCT, OrpaHMYABAIIA KOHTAKTa Ha MOBBPXHOCTTA Ha TiO: ¢ €IeKTpOATA IO BPEME Ha
doTopuxcupanero. OTKIMKBT KbM H3MEHEHWS HA OTHOCHTEJIHATA BIIAXHOCT (RH 15-90%) e
m3MepeH B decToTHus muanason 0.1-10 kHz, xato 3a monoGpsiBaHe Ha JMHEHHOCTTa HAa OTKJIHKA B
unTepBana RH 40-90%, € H3IBIHEHO NOMBIHATENHO (YHKIMOHATN3UPAHE HA TiO2 ¢ porodurcupan
NiOx. [IpuHOCHT Ha KaHIU/ATa € IMYECH ¥ MMa IPUIOXKEH XapaKTep.

Pa3paboTeH € THBKAB TEMIIEPATyPEeH CEH30p BHPXY MyCKOBUTHH IOJIOXKKH, XapakTepH3HpaIlH Ce
M3KTIOYHTENHO TIIAKa [OBBPXHOCT M HHCKA auxe3us Ha MeTanHu cioese [B4.5]. IloBppxHOCTTA Ha
cmomara, cbc cnoii or TiO2 OT aneTWIANeTOHATEH 30J, € aKTHBHPaHa CENEeKTUBHO HpE3
UV-acuctupaso ¢orodukcupane Ha Ag, 3a QopMupaHe Ha NPOBOAAIIA MEIHA TONOIOTHA THII
cepnentura upe3 Cu-ELD. Ilomydenure pesyiaraTH AEMOHCTPUPAT BB3MOXKHOCT 3a ¢opmupane Ha
TeHKH (= 100 nm) mpoBojsmy MeaHH cioeBe. Ilpu TeMnepaTypHM H3MEPBaHNs B HHTEpBaIa 30-
65 °C € YCTaHOBEHO H3MEHEHHE Ha CBIIPOTHBICHHETO, CBHOTBETCTBAIIO HA TEMIICPaTypeH
KoeuumeHT 0T mopsasKa 9901800 ppm/°C. Hay4HuAT NPHHOC OT TasK paboTa € MPHIIOKEH.

5.2. Hayusm ny6aukange B H3aHHSA, KOHTO ca pedepHpaHM W HWHICKCHPAaHH B
CBETOBHOM3BECTHH 0a3M NaHHM ¢ Haydna uHdopmamms. (I'7.1 - I'7.13, cb3naBaHe Ha HOBH
KIACH(UKAIAH, METO/IH, KOHCTPYKITHH, TEXHOIOTHH)

A) Paszpabomxa Ha Memoou u noxeamu 3a UMEpéaHe HA KUHEMUKA HA XemepozeHHU peaKuuu
[7:1.;T74.:17.5:)

B nyGmkamus ['7.1.]. € KOHCTpyHpaH peakTop, B KOHTO Ce H3BBPIIBA in situ ONTHUYHO OTYUTAHE
Ha KOHI[EHTpAIMATa Ha MOJCIHHUS 3aMBPCHTEN, Ipe3 MPOMyCKaHe Ha JIA3EPEH JIbY [Pe3 pasTBopa.
Karo JeMOHCTpAIHs Ha BE3MOXHOCTHTE Ha PeakTopa € OmnpesieneHa (poToKaTaIuTHIHATa aKTUBHOCT
Ha TIOKpUTHS oT Thprosekd TiOz (Degussa P25) u Ni-momuduuupan TiOz, 0OTI0KEHH BBPXY CTBKIIO.
Hamepeno e, ye nob6akara Ha Ni Bomu m0 mpuOmusurenHo 60% ro-HHCKa (oToKaTaTUTUYHA
axTuHocT npu UV ocBersiBaHe, HO 10 0K0jO 87% IO-BUCOKa aKTHBHOCT IPH (OTOKATATUTUIHO
OKMCJIEHHE TI0/I BUIMA CBETIHNHA.

B ny6mukanus [['7.4] e neMOHCTpHpaH METOA 3a M3MEPBAaHE HA PEAKUMOHHATa CKOPOCT H
KBaHTOBHS NOOMB, IpH (OTOKATATMTMYHO OKHCIEHHE Ha ra3oo0paseH aueTallexuil, BBPXY
mBycioian ThEKE ¢mwvm TiO»/TiAIN. IokasaHo e, de cmosar TIiAIN, Karo CENEKTHBCH CIBHYCB
abcopGep, BOM JI0 IOBUINABAHE HAa pabOTHATA TEMIIEpaTypa Ha (OoTOKaTaTUTHIHHS TiO; cnoii ¢ Hax
100 K mpu ocersBaHE ChC CHMyJIHpaHa CIbHYeBa cBeriuHa. Iloxasamo e, 9e MOBHINCHATA
TeMIIepaTypa yJlecHsBa JAecopOupsrTa Ha MOBBHPXHOCTHA BOJA M MOXOOpsABA NOCTBIA HA Ta30BHA
3aMBPCHTEN JI0 AKTUBHHTE LIEHTPOBE, KOETO BOJHM O MOYTH JECETOKPATHO MOBALIABAHE HA KBAHTOBHS
no6us cupsamo eauangsn TiOz umvu.
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B nyGmxamus [['7.5] e u3cieaBaHO HM3MON3BaHE Ha CPEOBPHH HAHOCTPYKTYPH C nedupmpana -
dopma (HaHOKyOUeTa, HAHOHHIIKY B HaHOC(epH), KaTo KaTalu3aTopu 3a eIEeKTPOXUMHUIHO-OTICIIHE
Ha Bogopo (HER), pu ycloBHs Ha BECOKA KHCETHHHOCT M TOJIEMH CBPHXHAIPEKCHU. YeranoBeHO
e, ue Ag HaHOKyGueTara nposBsBaT No-Bucoka HER akTHBHOCT, B CPaBHEHHE ¢ APYTH Ag CTPYKTypH
¢ pasHoo6pasna Mopdoorus, Taka i ¢ Thproeeku Pt/C kaTamus3arop. )

B) Moevpxnocmno yHKyuoHanuzuparne Ha homokamanusamopu [['7.11.]

B ny6maxamums [['7.11] e u3cnexBaHo BIMAHHETO HA J03aTa Ha UV oOmpuBaHe BBPXY
dorodukcupareto Ha Pd kokatamusaTop BEpXy ZnO THHKE (QUIMH, OTJIOKEHH Upe3 307-Tel METON
BBPXY CTHKJICHH IOMIOXKKH. IIpu BapmpaHe Ha J03aTa Ha doropukcupane, € yCTaHOBEH IUIABCH
npexos oT PdO xem Mertanen Pd, 6e3 nabmonaemu MOpP(OJIOrHYHY [IPOMEHM Ha MOBBPXHOCTTA HA
7Zn0O, KaKTo U /10 ChIIECTBEHO M3MECTBaHe Ha IMMPUHATA Ha 3a0paHeHaTa 30Ha, KOETO IPEAIoara, 1e
dortopenymupanust Pd e pasmpenenen mox ¢opmara Ha unu xrbcTepu. POTOKATAIMTHIHATA
axTuBHOCT Ha (opmupanure Pd/ZnO ¢mimu e uscnenBaHa IpU PasTpOXAAHC Ha aHTUOMOTHKA
JOKCHIMKITHE BHB BOJHA CPea, KaTo € YCTAHOBEHO 3HAYMTENHO TOBUIIABAHE HA €YEKTUBHOCTTA HA
pasrpaxaue B nuanasona 40-380%, B cpaBHEHHE C HeMmoauduuupanure ZnO Guimu.

B) Oxapaxmepusupane Ha MAmMePUan U NOGLPXHOCMU ¢ PUIUYHU U Pu3UKOXUMUYHU MemOoOU
M72.:T73:T77.6:T7.7; I'7.84T1.9,;T7.10,; T'7.12,;T7.13.]

B ny6muxarusa [['7.2.] e ©3cieaBaHO BIMSAHHETO Ha Jo0aBKara Ha Ti B W-Ti oKcHJIHH CIIOEBE.
Ilokazano e, we JerupaHero ¢ Ti Tomo6psiBa YCTOMYMBOCTTA HA EJNEKTPOXPOMHHS CIOH B
Li-nmepx/iopaTeH eNEeKTPOJIUT, KaTo OrpaHuYaBa BIPKIAHETO HA Li* ¥ionm B cros M CBHOTBETHO
HaMaJIIBaHETO HA €JIEKTPOXPOMHUS €DEKT.

Crnenpamara ny6mukanus [['7.3] pasraexnaa ZnO:Ga cOMH-KOATHHT OTJIOXEHH THHKH bummu,
BBPXY Si HOUIOXKKH. YCTaHOBEHO €, 4€ MOBUIIABAHE KOHICHTPAIMATA HA JICTHpaIlusd CICMEHT Ga
BOJM /10 OJ06peHa IIAHAPHOCT | IO-HHUCKA KPUCTATHOCT Ha ZnO ¢umMure.

B ny6muxamun [['7.6.] u [['7.7.] ca m3cneaBanu epexTHTe OT KOHTAKT U CTAPECHE HA KOMIIO3UTHH
cnoese PEDOT:PSS/rpadeH, mpy TIXHOTO M3JIaraHe Ha M3KYCTBEHA IOT M BB3/yX, C II€JI OLICHKA Ha
TAXHATA IPATOXEMOCT B HOCHMH CEH30DH 32 [ETCKIHs Ha MeTaboNuTH B YOBEIIKA IIOT. B
nyGnmukamust [['7.13] e pasriepaHa IPWIOXKHMOCITA Ha TIOJMMHMHUIHM CIOCBC (Kapton) xarto
nuenekTpuk B KanarurusHE EKI™ censopu.

B my6muxamuure [[7.8.], [['7.9.], [I'7.10.] m [I'7.12.] e wuscnenBana TpubOKaTaIUTHYHATA
AKTHBHOCT Ha THPTOBCKH H TIOJYUeH TI0 307I-Tell METOX Aucnepcer ZnO, moauuipaH ¢ peIKO3EMHHA
okcrmu Ha La, Ce u Eu. AHanm3upaHO € BIMSHHETO Ha BHJA M KOHICHTpALUATA HA PCIKO3CMHUA
OKCHA BBPXy AaKTHBHOCTTA CIpPSMO JIGKApPCTBEHH BeINeCTBAa (IapaneraMol, TETPAlMKIIUH,
nokcurukivH) u Oarpmia (Pogammu B). 3a OTHENTHHTE CHCTEMH € H3CICABAHO BIMAHMCTO Ha
MHTEH3MBHOCTTA HA MEXaHHYHOTO BB3JEHCTBHE (CKOPOCT Ha pa3OBpKBaHE), KAKTO W MPHUHOCHT HA
pasIUYHATE TUIOBE TPUOOTCHEPHUPAHH PEAKTHBHU PAJUKAIM Ype3 H3MON3BAHE HA YJIOBUTCIH.
VcranoseHo e, ge Lay03/ZnO mposiBsBa Hal-BHCOKa aKTHBHOCT cipsmo Pomamun B, Euw03/Zn0 —
cpsamo mapaneramol, @ Ce203/Zn0O — npy TpUOOKATATUTHIHOTO OKHCICHUE HA NOKCHUIMKIINH, KAaTO
BBB BCHYUKA MW3CIICJBAHH CHCTEMH CyNmepokcuuHmst pamukan (*O27) € HICHTU(HUUUpaH Karo
JOMHUHMpAI aKTUBEH BUJ.

JIuunusim npunoc na 2n. acucmenm Cmedanog 6 npedcmasenume Hay4ny mpyooee e HeoCnopuMm,
UMATKY NPedsud Yemupu camocmosmenny nyonukayuu u nem nyOIuKayuy 6 Cvasmopcmeo, 6 Koumo
moii e Ha nvpeo macmo. Muozo cunno enevamienue npasam mMeopYecKume ymMeHus Ha Kanouoama
KAKMO NpU Cb30a6aHE HA HOGU KOHYeNyuu, OPUZUHANHU UOeU U U3CNe006AMENCKU NOOX0OU NpU
Hayunume U3C1e06AHUS, MAKA U NPU USKNIOYUMENHO NPeYusSHOMO KOHCMpYUpawe Ha cneyugpuuna
U3C1e006amMeNcka AnApamypad u AHANUMUYHY ycmpoiicmea, 06opydeare, nodzomoexa na obexmu Ha
uscnedsane U UNON36AHe HA CHeyuanu3upanu memodu 3a nouydasane u 06pabomxa HA OGHHU.
Tpsbea da ce nodyepmae u He206aMA AH2AHCUPAHOCH 6 HENPEKLCHAMO CUCTMEMAMUYHO NPOYY6ane u
0606wasane na 201m 6poti HAl-HOBU TUMEPAMYPHU USMOYHUYY, KAKMO U He208amda 3a0v10604eHocm
U OPUSUHANHOCT NPYU UHMENPEMUPAne HA NOJYyYeHume pesyimamu.

6. 3HaunMocCT Ha NPHHOCHTE 3a HAYKATAa U IPpaKTHKaTa
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Cil/x ‘
Hayunute TpyzoBe Ha p-p CrehanoB ce OTIMYaBaT CbC 3SHAUHTCIHH /HAYyYHH W
HAyYHO-IPAIOKHH TOCTIDKEHHSA, KOMTO Ce CBCTOST B M3YCPIATENIHO X 00cToiHO pa3paldoTBaHEe Ha
roysiM Opoit MOIEpHH TEXHOJOTHYHH PEINEHHsS M Peulla HOBATOPCKH IMOJXONH 3a.-popMupane,
OXapaKkTepH3UpaHe ¥ IpWIOKeHHE Ha  (HOTOKATAMMTHYHE M KOKATAJTHTHHHM,  CJIOCES,
XapaKTepU3UpAIIH Ce Che 3a0eexuTeNHa HyHKIMOHATHOCT ¥ OPaIK TOBA ChC ChINCCTBCHA HaydHa
¥ IpWIOKHA CTOMHOCT. Half-Cepro3HOTO CBHETENCTBO 32 3HAYCHMETO HA IPUHOCHTE. Ha' J-D
CreaHoB, € MHOTO FOJIEMHAT OpOoii UTUPAHHUsL, TIOJIyICHH 33 MHOTO KPAaThK IHEPHUOJ OT BpEME.

7. KpuTuunn Ge1eKKU ¥ NPenopbKH

Karo ce B3eMe moj BHMMaHHE BHCOKOTO HAy4YHO HHBO Ha IPEACTABCHUTEC OT I-P Credanon
ny6nuKanuy, n3paboTeH: H 0QOPMEHH € H3KIIOYHUTENHA IPCIU3HOCT U npodecroHaneH MoaAxoM, He ca
YCTaHOBEHH CEPHO3HH NPOIYCKH M HEOCTATHUM B CHABPKAHUETO HA NPENCTABCHUTE TI0 KOHKYpCa
MaTepuany. VimMaiky pe(Byl OYCBUAHUSI TBOPYECKH IOAXOA HA A-P CredanoB B Hay4HaTa JEHHOCT,
GMX CH IO3BOJMI Ja IPEnopbyaM Ja HPOJBIDKH YacT CBOMTE H3CIEC[BAHMS, B IIOCOKA HA CHHTCS,
paspaGoTBaHe ¥ M3C/EBAHE CBONCTBATA HA HOBU (hOTOKATAMMTUIHH CIIOEBE.

8. JInuHy BHeYaT/IeHHs W CTAHOBHINE HA PEleH3eHTa

[TosuaBam TII. ac. a-p Boxumap Credanos ot 2018 r. IIpe3 roquHuTe, OTKAKTO paboTHM 3a€IHO B
xarepa “Xuvus” npu Texaudecku yruepcuTeT - Codusi, npuIoOUX OTVIMYHM BIIEYATIICHUS KAKTO
OT HeropaTra 3ampi0OYeHa HayyHa M IpenojaBaTelicka paboTa, Taka M OT HEroBara BHCOKA
0OIMOTeXHAIECKa KOMICTEHTHOCT M TBOPYECKH IOJXOJ MHpH pa3paboTBaHe H H3CICIBAHE Ha
pasIMYHA XAMAYHU ¥ (PU3HKOXHMUYHHA TPOLECH, IPH Ch3/[aBaHE HA HOBM METOIM M MOJCIH W IPH
IpHJIATaHE ¥ MHTENPETHPAHe Ha Pa3sHOOOpasHH KIACKYECCKH METOM 33 aHAIU3UPaHe Ha IIONyICHATE
IpOAYKTH. B mombiHeHWe, OMX MOMUEPTal HErOBOTO OTTOBOPHO M CTApaTENHO OTHOMICHHE KbM
BCHUKM aKaJeMWYHH ACHHOCTH, KAKTO W TOTOBHOCTTA M TOJIEPAHTHOCTTA, C KOMTO CC OTHACS KBM
Koyierute cd. VMaiiku IpenBuj 3HAYUTEIHHSA 00eM M BHCOKOTO Ka4eCTBO HA M3BBPIICHATA OT HEIO
paGoTa, M3IBIHEHA B CPABHHUTENHO KPAaTHK IEPHON OT BpeMe, TpsibBa a ce oTOenexu, e ToBa €
CBHIETEJICTBO 33 MPUAOOUTH IO3HAHMS, YMEHHUS U OIHT, XapaKTEPHH 38 BEYC M3rPAJCH U3CICAOBATEN
U IIpeTo/iaBaTell.

3AKJTIOYEHUME

Hayunute mocTmkeHns Ha TJI. ackcTeHT I-p CredanoB U3rpaxaaT eMH COMUIEH dyHIaMEHT 3a
OBCIIE HAYYHM M3C/IeIBaHMs, B OOJacTTa Ha (opMuUpaHe Ha (yHKIMOHAIHH (OTOKATATUTHYHH U
KOKATAIUTHYHE CJIOEBE, BBPXy CyOCTpaTd C Hail-pasnuyHa npupoza. I[IpemtoxeHuTe OT HETO
IIOXOIM 33 BE3MOXHO Hali-11eJIeCh00pa3Ho YCHBBPIICHCTBAHE HAa TEXHOIOTUUTE HAa CHHTE3 HA TaKHBa
CIIOEBE, KAKTO M METOJWTE M TEXHUKHTE 32 (YHKIMOHAIM3UPAHETO MM, C LEI MPOBCKIAHC Ha
pasiuuHy (HOTOKATAIMTHYIHY IIPOLECH, AeQUHMpPAT HOBA BB3MOXHOCTH 32 MO-HATATHINHY HAyIHH U
HAyYHO-TIPHJIOKHH H3CIIENBanus. B IOMBIHEHHE MOXE Jia ce Kake, 4e HaydHaTa JEHHOCT Ha J-p
CrehaHOB € B HEHOCPENCTBEHA BPB3Ka C PeAMIa HAYYHH TEMATHKH, pa3spaGoTaHu B TeXHHYECKUs
yuusepcuret - Codust.

BBB BpB3Ka ¢ BCHYKO Ka3aHO MO-TOpE, BUCOKHTE HAYKOMETPUIHHUTE IOKA3aTENH H 6e3criopHaTa
KOMIIETEHTHOCT Ha TJI. aCHCUTEHT 1-p CTedaHOB, MOXeE C CHO YOCXKIEHHE Ja CE U3THKHE, 4 TOH €
eIIMH yTBBP/EH IPENoaBaTel i H3CIEA0BaTell, ChC CEPHO3EH HAyYCH H IPENOJaBaTeIICKY MOTCHIHAIL.
FEro 3amo, Bb3 OCHOBA Ha 3all03HABAHETO C IPEICTaBEHUTE HAyYHH TPYAOBE, TAXHATA 3HATUMOCT,
CHOBPKAIMTE Ce B TAX HAYYHH, HAyYHONPUIOKHH M NPUIOKHA NPUHOCH, HAMHpaM 32
OCHOBATEJIHO Ja NpeNLIoKa I acucTeHT A-p Boxmpap Heaiinos Credanos, na 3aeme
aKaJeMU9IHATA JUIBIKHOCT ,,A0HeHT”, mo npodecoHanHo Hampasjenne 4.2 “XuMHYecKH
HayKn”, HAy9HA CHENMHATHOCT , XHMHS HA TBHPAOTO TAIO®.
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in competition for the occupation of the academic position “ASSOCIATE PROFESSOR”,
in the professional field 4.2. Chemical Sciences, ’
scientific specialty “Solid State Chemistry”

announced in the State Gazette Ne 101 of 27.11.2025 r.

The candidate in the announced competition is Assistant Professor Bozhidar Ivaylov Stefanov,
Ph.D. from Technical University of Sofia, Faculty of Electronic Engineering and Technology,
Department of Chemistry

Reviewer: Assoc. Prof. Alexander Stefanov Zahariev, Ph.D.

1. General and biographical data

Assist. Prof, Dr. Bozhidar Ivaylov Stefanov was born on 26.06.1988. In 2010, as a student at the
Faculty of Chemistry of Sofia University “St. Kliment Ohridski”, he received the educational and
qualification degree (EQD) “Bachelor”, in the specialty “Computer Chemistry”. In 2011, at the
Faculty of Chemistry of Sofia University “St. Kliment Ohridski”, he received the educational and
qualification degree “Master”, in the specialty “Nanomaterials and nanotechnologies”. In the same
year, he held the position of chemist, quality control at the testing center “Globaltest” (Sofia,
Bulgaria). In the period 10.2011 — 12.2015, Dr. Stefanov was a full-time PhD student at Uppsala
University (Uppsala, Sweden), majoring in Engineering Sciences with a specialization in Solid State
Physics (equalized to professional field 5.6. Materials and Materials Science by decision of the
Academic Council of TU-Sofia), and in 2015, after successfully defending his dissertation on the
topic: “Photocatalytic TiOz thin films for air cleaning: Effect of facet orientation, chemical
functionalization, and reaction conditions”, he received the educational and scientific degree
“Philosophy Doctor”. From 12.2015 to 04.2016 he worked as a post-doctoral fellow in the
Department of Solid State Physics, Faculty of Engineering, Uppsala University (Uppsala, Sweden).
Immediately after that, from 04.2016 to 04.2017, he trained as a post-doctoral fellow at the Inorganic
Chemistry Laboratory (ICL) at the Department of Chemistry, University of Oxford (Oxford, United
Kingdom). After this period, from 11.2017 to 11.2018, he worked as a chemist, quality control/quality
manager, at the Chemical Laboratory at the Central Energy Repair Base Ltd. (Sofia, Bulgaria). From
11.2018, Dr. Stefanov started working as an assistant professor at the Department of Chemistry,
Faculty of Electronic Engineering and Technology, Technical University — Sofia and remained in this
position until 01.2020. From 01.2020 until now, he holds the position of senior assistant professor at
the Department of Chemistry, Faculty of Electronic Engineering and Technology, at the Technical
University — Sofia.

2. General description of the presented materials

Chief Assistant Professor Bozhidar Stefanov, PhD, submits for review a total of 28 (twenty-eight)
scientific publications and a list of 3 (three) scientific research projects. 21 (twenty-one) scientific
publications that are outside the dissertation are accepted for review and 3 (three) scientific research
projects are taken into account in the final assessment. 7 (seven) scientific works on the dissertation
are not reviewed. Last but not least, it should be emphasized that Dr. Stefanov presents 4 independent
publications, and in co-authorship in § he is in first place, in second in 2, in third, fourth or fifth place
—in 10. Taking into account the information sheet, presented by the candidate, the following summary
can be performed, as follows:

Groups of Content Minimum Points of the
indicators number of candidate
points
A Indicator 1 50 50
C Indicator 4 100 165




’,r""".f"‘,'_‘v!‘,""’-tj . ’R P—Q,")/
L" Lil/yg F ; -76

D Sum of indicators from 5 to 10 200 305/

E Sum of indicator 11 50 3507

F Sum of indicators from 14, 16 and = T |
18 7

G Indicator 21 30 90\,

Scientific papers accepted for review, divided by groups and indicators
Group C, indicator C4. Habilitation thesis. Eight scientific publications are presented, in journals

with an impact factor (IF) indicator, in issues that are referenced and indexed in world-renowned
databases of scientific information. The publications are characterized by the maximum quartile (Q)
of the journals, with one of them having the highest quartile Q1, and the rest having the quartile Q2.
Group D, indicator D7. Scientific publication in publications that are referenced and indexed in
world-renowned databases of scientific information. Thirteen scientific publications are presented,
all in journals with an impact factor (IF) indicator, most of them (8) having the quartile Q1, and
the rest having the quartile Q2.

Citations, supervision of and participation in research projects, patents and lecture courses,

distributed by groups and indicators, for which the relevant documents (references and official

notes) are attached

Group E, indicator E11. A total of 375 citations, of which 176 (one hundred and seventy-six)

citations of the twenty-one scientific publications presented, in scientific publications, referenced and

indexed in world-renowned databases with scientific information or in monographs and collective

volumes. The indicated number of citations determines a very high value of Dr. Stefanov's Hirsch

index, equal to 11.

Group F, indicator F14. Participation in two national scientific or educational projects.

Group F, indicator F16. Supervision of one scientific or educational project.

Group F, indicator F18. Funds raised for projects led by the candidate - 83,341 euros.

Group G, indicator G21. Ninety hours of total lecture hours for the last three years at TU-Sofia.
Another scientific activity of the candidate that should be highlighted is participation in a

number of national and international scientific conferences, seminars, etc., which has been highly

appreciated by awarding Dr. Stefanov several prestigious awards, described in his CV.

The data presented above for the participation of assistant professor Bozhidar Stefanov
PhD in the current competition _for occupying the academic position “Associate Professor” many
times exceed the requirements of TU-Sofia for professional direction 4.2.

3. General characteristics of the candidate’s scientific research and applied research activity

Main thematic areas of the scientific research and applied research activity of Dr. Stefanov can be
described as follows: research to the possibilities for functionalizing the surface of substrates with
weak and highly developed morphology, by deposition of layers with photocatalytic properties;
studying UV-assisted photofixing at a controlled UV dose, as a method for cocatalytic surface
functionalization of various substrates and using the combination of a photocatalytic layer and
photofixing, to form various functional structures and devices; multidisciplinary applied research, for
the preparation, surface functionalization and characterization of catalytically active materials and
coatings, development of experimental approaches for the characterization of photocatalytic and
tribocatalytic activity, as well as research on functionalized electrodes and conductive layers for
sensor and bioelectrochemical applications; performed research on various electrocatalytic and
electrochromic systems.

4. Evaluation of the pedagogical preparation and activity of the candidate

During his teaching career at the Technical University (TU) - Sofia, assist. prof. Stefanov, PhD
has lectured and also led laboratory exercises in several disciplines to students of the Bachelor's and
Master's degree programs from various specialties of the Technical University - Sofia, both in
Bulgarian and English. He has been the supervisor of three successfully defended Master's degree
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programs, specializing in Microtechnology and Nanoengineering. He has also led/laboratory
exercises in the courses "Coatings for Energy Applications" and "Functional Materials: II" at the
University of Uppsala, Sweden, and was the supervisor of a master's thesis at the Universityof
Oxford. Evidence of his strong commitment to the educational process is his active participation in
scientific popularization: Sofia Science Festival (2011 - 2019), a chemistry demonstrator, at the~
National Polytechnic Museum - Sofia.

From the review made above, it can be concluded that assist. prof. Stefanov PhD enjoys the
reputation of a lecturer with distinguished professionalism and serious diligence in his teaching work,
for which he has received due recognition from his students and colleagues in the department.

5. Basic scientific and scientific-applied contributions

5.1. Habilitation thesis (B4.1.-B4.8, development of new classifications, methods, constructions,
technologies) - scientific publications in journals that are referenced and indexed in world-renowned
databases of scientific information. This item includes publications from C4.1 to C4.8 inclusive. The
publications included in this group describe studies of the possibilities for functionalizing the surface
of substrates with poorly developed morphology and insufficient adhesion, as well as those with
highly developed morphology, by deposition of layers with photocatalytic properties. Also the study
of UV-assisted photofixation at a controlled UV dose is presented as a method for cocatalytic surface
functionalization of various substrates. Determination of the influence of the controlled UV dose on
the photocatalytic properties and use of the combination of a photocatalytic layer and photofixation
to form a variety of functional structures and devices.

A) Preparation and physicochemical characterization of planar and spatially structured
photocatalytic thin films and coatings based on TiO: and ZnO. (C4.1.; C4.2.; C4.3.;,C4.8)

The presented research is part of a modern and rapidly developing scientific field, to which the
candidate's work makes a significant contribution. In performing this research, a large amount of data
and scientific and applied perspective results have been obtained.

Photocatalytic coatings were formed and characterized on two types of substrates: (i) nanoporous
anodic aluminum oxide (AAO) and (ii) planar glass substrates, including those doped with indium
tin oxide (ITO) conducting layer [C4.1]. A layer of ZnO is deposited on the porous AAO substrates
by atomic layer deposition (ALD). It is found that samples of ZnO/AAO composites with a pore
diameter below 100 nm exhibit approximately 75% lower photocatalytic activity in the photocatalytic
oxidation of acetaldehyde, despite their larger effective surface area, which is interpreted as
deteriorated mass transfer in the nanoporous structure. The work is characterized by a fundamental
scientific contribution.

As part of the above-described direction, a sol-gel method is developed for the functionalization
of AAO with photocatalytic TiO2, obtained from titanium sol stabilized with salicylic acid (SA)
[C4.2]. The possibility of obtaining a conformal TiOz layer on porous AAO is shown, and the
presence of Ti throughout the depth of the pores has been found. The work is characterized by a
scientific and applied contribution.

In the paper [C4.3], a more in-depth study iss performed on the deposition of photocatalytic
coatings of TiOz and ZnO on AAO, based on promising SA-stabilized sols. Two types of such sols
are developed, based on titanium tetraisopropoxide (TTIP) and Zn(CH3COO)2 2H,0, respectively,
in isopropanol solvent. The formation of the complexes HaTi[SA]s and Zn[SA]>-2H;0 in the
corresponding sols. The influence of the salicylate complex:solvent ratio on the physicochemical
parameters of the sol, which determine the thickness of the dip-coated coatings deposited on glass
substrates, is studied. After thermal treatment at 450 °C, in all cases, coatings of anatase TiO2 and
hexagonal ZnO are obtained, with a thickness proportional to the concentration of the salicylate
complex, having planar morphology and optical transmittance above 60% in the spectral range 400—
1000 nm. By means of UV/Vis transmission spectra, it is found that increasing the concentration of
the salicylate complex practically does not affect the width of the forbidden band, but the porosity
increases and, accordingly, the refractive index decreases. All obtained layers exhibit measurable
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photocatalytic activity towards the model pollutant Methylene blue in the liquid phase. The work is
entirely a personal scientific contribution of the candidate. ‘

Selective decomposition of dip-coated photocatalytic layers on conductive glass is carried out by.
laser treatment, applied due to the presence of an intensely colored complex H,Ti[SA]; in the
salicylate sols [C4.8]. It is shown that laser treatment converts the irradiated areas into an ‘insoluble.-
phase, while the untreated parts of the layer are selectively removed with acetone, resulting in the
formation of lattice structures. After thermal treatment at 450°C, the insoluble fraction is transformed
into anatase TiO3, exhibiting photocatalytic activity towards methylene blue in the liquid phase. The

contribution of this article is scientific-applied and is entirely the personal work of Dr. Stefanov.

B) Investigation of the photocatalytic and photoelectrochemical properties of TiO: layers
cocatalytically functionalized by UV-assisted photofixation, with emphasis on the role of UV
irradiation dose and surface chemical composition. (C4.6.; C4.7.; C4.8).

The influence of UV dose on the photofixation of MnOy, as well as palladium Pd, on thin planar
anatase TiO films deposited on glass by the sol-gel method from a salicylate sol [C4.6] is
investigated. It is shown that when functionalized with MnOx, increasing the UV dose to 20 J cm™
leads to an increase in the surface concentration of Mn?*, while in the case of Pd, this concentration
is weakly affected by the UV dose, but the formation of metallic Pd is observed. The photocatalytic
activity of the initial and modified TiO: films, in the photocatalytic oxidation of Methylene Blue in
the liquid phase, shows that the functionalization with MnOx has an inhibitory effect, while the Pd-
functionalized TiO, exhibits the highest activity at a UV dose of 20 J cm2. It is shown that, unlike
UV-assisted photofixation, the formation of TiO; films modified without UV irradiation leads to a
decrease in the photocatalytic activity of both cocatalysts. The work has a fundamental focus.

The influence of photofixed cocatalysts Me and MeOx on the photoelectrochemical activity of thin
planar TiO layers deposited from acetylacetonate sol on conducting ITO layer-doped glass [C4.7] is
investigated. Ag and MnOx are photofixed from salt solutions at UV doses in the range of 0-20J
cm2 and subsequent thermal treatment at 350°C. The photoelectrochemical (PEC) activity was
evaluated by linear scanning voltammetry and chronoamperometry by varying UV intensities. The
inhibitory effect of MnOx is confirmed, and UV-assisted photofixation is found to be a more efficient
method for cocatalytic functionalization of TiO2 compared to the purely thermal approach. In Ag-
functionalized TiO2 photoanodes, optimal PEC activity (20% higher photocurrent density) was found
at a UV photofixation dose of 5 J cm™. It was also found that all layers of functionalized TiO> on
ITO conducting glass exhibited lower photocatalytic activity compared to analogous layers on non-
conducting glass. This is interpreted as a result of the formation of an ITO/TiO2 heterojunction and
accumulation of photogenerated electrons in the ITO layer, leading to increased recombination. The
contribution of this study is scientific fundamental.

The photocatalytic activity of a composite structure is investigated by partially coating ITO-
conducting glass with a TiO, layer [C4.8]. For this purpose, spatially structured lattice layers of TiO2
were fabricated on ITO by laser structuring of salicylate Ti-sol. The obtained TiO»/ITO photoanodes
were additionally functionalized with a photofixed Ag cocatalyst. Morphological analysis shows
preferential deposition of Ag in the TiO»/ITO interface region, which is explained by the passage of
photogenerated electrons through the TiO2/ITO heterojunction. Experiments on photocatalytic
oxidation of Methylene Blue show higher activity of the Ag/TiO»/ITO structures, regardless of the
applied UV dose. The contribution of this study has fundamental and scientific-applied content.

C) Development of methods for building and integrating functional sensor and electronic devices
on photocatalytically activated surfaces by chemical metallization without the use of a palladium
catalyst. (C4.2.; C4.4.; C4.5.).

The first study consists of experimental selective chemical copper deposition of AAO substrates
functionalized with TiO; from salicylate sol, by photocatalytic activation and in situ formation of
catalytic copper nuclei, as an alternative to traditional colloidal Pd/Sn activators [C4.2]. Activation is
performed by UV-irradiation and photoreduction of Cu[EDTA] complex at pH 5, and the influence
of the applied UV-dose is studied. The analysis shows that the photoreduction products of Cu[EDTA]
form a mixed oxide layer Cux0/CuO, which exhibits catalytic activity for the subsequent process of



g‘n' Lil/Y -~, ? -m 76
electroless copper deposition (Cu-ELD). The formation of conductive images by irradiation-through
a photomask is demonstrated, as well as the role of the TiO; layer in increasing the chemical resistance
of AAOQ in the strongly basic environment of the Cu-ELD bath. A relationship between UV [doseand
the rate of chemical copper deposition is also established. The contribution of this publication is
scientific-applied. O

In a subsequent study, development of an impedimetric relative humidity sensor on TiOz-coated
glass substrates [C4.4] is demonstrated. Comb-shaped sensing electrodes are formed on the thin layer
of TiO; anatase by local activation and electroless copper deposition. In this case, a photofixed Ag
catalyst is used. Photolithography with a dry photoresist was applied, limiting the contact of the TiO2
surface with the electrolyte during the photofixation. The response to changes in relative humidity
(RH 15-90%) is measured in the frequency range 0.1-10 kHz, and to improve the linearity of the
response in the RH 40-90% range, additional functionalization of TiO2 with photofixed NiOx was
performed. The candidate's contribution is of an applied nature and is comprehensive.

A flexible temperature sensor on muscovite substrates, characterized by an extremely smooth
surface and low adhesion of metal layers [C4.5], is developed. The mica surface, with a layer of TiO2
from acetylacetonate sol, has been selectively activated by UV-assisted photofixation of Ag, to form
a conductive copper serpentine topology by Cu-ELD. The obtained results demonstrate the possibility
of forming thin (= 100 nm) conductive copper layers. During temperature measurements in the range
of 30-65 °C, a change in resistance corresponding to a temperature coefficient of the order of 990—
1800 ppm/°C is found. The scientific contribution of this work is of applied nature .

5.2. Scientific publications in journals that are referenced and indexed in world-renowned
databases of scientific information. (D7.1 - D7.13, development of new classifications, methods,
constructions, technologies)

A) Development of methods and techniques for measuring kinetics of heterogeneous reactions
[D7.1.;D7.4.;D7.5.]

The possibility of in situ monitoring of photocatalytic degradation of organic pollutants in liquid
phase in a newly developed laboratory reactor based on thin photocatalytic films [D7.1.] is described.
The concentration of the model pollutant is optically measured through the transmission of a laser
beam through the solution. As a demonstration of the reactor's capabilities, the photocatalytic activity
of commercial TiO, (Degussa P25) and Ni-modified TiO» coatings deposited on glass was
determined. It was found that the addition of Ni leads to approximately 60% lower photocatalytic
activity under UV irradiation, but to about 87% higher activity in photocatalytic oxidation under
visible light.

In publication [D7.4] a method for measuring the reaction rate and quantum yield in the
photocatalytic oxidation of gaseous acetaldehyde on bilayer TiO2/TiAIN thin films deposited by
magnetron sputtering is demonstrated. It is shown that the TiAIN layer, as a selective solar absorber,
leads to an increase in the operating temperature of the photocatalytic TiO, layer by over 100 K when
illuminated with simulated sunlight. It is shown that the increased temperature facilitates the
desorption of surface-bound water and improves the access of the gaseous pollutant to the active
centers, which leads to an almost tenfold increase in the quantum yield compared to single TiO2 films.

In publication [D7.5], the use of silver nanostructures with defined shape (nanocubes, nanowires
and nanospheres) as catalysts for electrochemical hydrogen evolution (HER) under conditions of high
acidity and high overpotentials is investigated. It is found that Ag nanocubes exhibit higher HER
activity, compared to both other Ag structures with diverse morphology and a commercial Pt/C
catalyst, which is attributed to the weaker Ag-H bond and another rate-determining step.

B) Surface functionalization of photocatalysts [D7.11.]

In publication [D7.11], the influence of UV irradiation dose on the photofixation of Pd cocatalyst
on ZnO thin films deposited by the sol-gel method on glass substrates is studied. When varying the
photofixation dose, a smooth transition from PdO to metallic Pd was found. Functionalization with
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Pd did not lead to observable morphological changes on the ZqO surface, nor to a significant shift in
the width of the bandgap, which suggests that the photoreduced Pd is distributed in the form of fine
clusters. The photocatalytic activity of the formed Pd/ZnO films is studied in the degradation of the
antibiotic doxycycline in an aqueous medium, and a significant increase in the degradation-efficiency
in the range of 40-380% is found, compared to unmodified ZnO films.

C) Characterization of materials and surfaces with physical and physicochemical methods [D7.2.;
D7.3.;D7.6.; D7.7.; D7.8.; D7.9.; D7.10.; D7.12.; D7.13.]

In publication [D7.2.] the influence of Ti addition in W-Ti oxide layers is studied. It is shown that
Ti doping improves the stability of the electrochromic layer in Li-perchlorate electrolyte, by limiting
the incorporation of Li+ ions into the layer and, accordingly, the reduction of the electrochromic
effect.

The subsequent publication [D7.3] considers ZnO:Ga spin-coating deposited thin films on Si
substrates. It is found that increasing the concentration of the alloying element Ga leads to improved
planarity and lower crystallinity of the ZnO films.

In publications [D7.6.] and [D7.7.] the effects of contact and aging of PEDOT:PSS/graphene
composite layers upon their exposure to artificial sweat and air are investigated, with the aim of
assessing their applicability in wearable sensors for the detection of metabolites in human sweat. In
publication [D7.13] the applicability of polyimide layers (Kapton) as a dielectric in capacitive ECG
sensors is studied, and the influence of artificial sweat and disinfection processes on the electrical
properties of these layers is examined.

In publications [D7.8.], [D7.9.], [D7.10.] and [D7.12.] the tribocatalytic activity of commercial
and sol-gel dispersed ZnO modified with rare earth oxides of La, Ce and Eu is investigated. The
influence of the type and concentration of the rare earth oxide on the activity towards drugs
(paracetamol, tetracycline, doxycycline) and dyes (Rhodamine B) is analyzed. For the individual
systems, the influence of the intensity of the mechanical impact (stirring speed) is studied, as well as
the contribution of the different types of tribogenerated reactive radicals by using traps. It was found
that LayO3/ZnO exhibits the highest activity towards Rhodamine B, Eu203/ZnO - towards
paracetamol, and Ce;03/ZnO — in the tribocatalytic oxidation of doxycycline, and in all studied
systems the superoxide radical (+O2°) is identified as the dominant active species.

The personal contribution of assist. prof. Stefanov to the presented scientific works is undeniable,
considering four independent publications and five co-authored publications, in which he is in first
place. The candidate's creative skills are very impressive both in creating new concepts, original ideas
and research approaches in scientific research, and in the extremely precise construction of specific
research equipment and analytical devices, equipment, preparation of research objects and use of
specialized methods for obtaining data and processing results. Last but not least, his commitment to
continuous systematic research and summarization of a large number of the latest literary sources, as
well as his thoroughness and originality in interpreting the obtained results, should be emphasized.

6. Significance of contributions to science and practice

The scientific works of Dr. Stefanov are distinguished by significant scientific and scientific-
applied achievements, which consist in the comprehensive and thorough development of a large
number of modern technological solutions and a number of innovative approaches for the formation,
characterization and application of photocatalytic and cocatalytic layers, characterized by remarkable
functionality and therefore of significant scientific and applied value. The most serious evidence of
the importance of Dr. Stefanov's contributions is the very large number of citations received in a very
short period of time.

7. Critical notes and recommendations

Taking into account the high scientific level of the publications presented by Dr. Stefanov,
prepared and designed with exceptional precision and professional approach, no serious gaps and
deficiencies in the content of the materials presented in the competition are identified. Considering
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the obvious creative approach of Dr. Stefanov in scientific activity, I would like to recommend that
he may continue some of his research in the direction of synthesis, development and 'study of the
properties of new photocatalytic layers. The contribution of such research would have an exceptional
impact in scientific circles focused on the study of photocatalytic processes.

8. Personal impressions and opinion of the reviewer

I have known assist. prof. Bozhidar Stefanov PhD since 2018. Over the years, since we have been
working together in the Department of Chemistry at the Technical University - Sofia, I have gained
excellent impressions of both his in-depth scientific and teaching work, as well as his high general
technical competence and creative approach in developing and studying various chemical and
physicochemical processes, in creating new methods and models, and in applying and interpreting
various classical methods for analyzing the obtained products. In addition, I would like to emphasize
his responsible and diligent attitude to all academic activities, as well as the readiness and tolerance
with which he treats his colleagues. Considering the significant volume and high quality of the work
he has done, carried out in a relatively short period of time, it should be noted that this is evidence of
acquired knowledge, skills and experience, characteristic of an already established researcher and
teacher.

CONCLUSION

The scientific achievements of Senior Assistant Professor Dr. Stefanov build a solid foundation
for future scientific research in the field of formation of functional photocatalytic and cocatalytic
layers on substrates of various nature. The approaches proposed by him for the most expedient
improvement of the synthesis technologies of such layers, as well as the methods and techniques for
their functionalization, in order to perform various photocatalytic processes, define new opportunities
for further scientific and applied research. In addition, it can be said that the scientific activity of Dr.
Stefanov is in direct connection with a number of scientific topics developed at the Technical
University - Sofia.

In connection with all of the above, the high scientometric indicators and the undisputed
competence of assist. prof. Stefanov, PhD, it can be clearly stated that he is an established teacher
and researcher, with serious scientific and teaching potential. Therefore, based on familiarization with
the presented scientific works, their significance, the scientific, scientifically applied and applied
contributions contained in them, I find it reasonable to propose assist. prof. Bozhidar Ivaylov
Stefanov PhD to occupy the academic position " Associate Professor", in professional direction
4.2 "Chemical Sciences", scientific specialty '"Solid State Chemistry".
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