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I. OBIIA XAPAKTEPUCTUKA HA HAYYHUTE TPYJAOBE

OOmusaT Opoii Ha HayYHHUTE TPYAOBE Ha T1. ac. A-p boxxumap Msaitnos Credanos e 39 — Brirousa 7
Oposi CBBp3aHu ¢ IpoLeAypaTa 3a 3aliTa Ha TUCepTaluoHeH Tpy 1 3a npuaobusane Ha OHC ,,nokTop*
u AJl ,,rnaBen acuctenT M 11 KOH(pepeHTHHN MyOAUKaUWMU B U3AaHUs O€3 KBapTWII, U3BBH 00XBaTa Ha
MuHuManHute n3ncksanus 3a [TH 4.2. Hayunurte u3cneaBanus Ha KaHAUAaTa ca OCHOBHO HACOUYEHU
KbM XeTeporeHeH GoTokataju3 M (POTOCTEKTPOXHMHS H MOBbPXHOCTHO-()YHKIMOHAIU3IHPAHH
oxkcuaHu ThbHKM ¢Guiamu. [lo-romsiMata 9acT OT HyONMKauMUTE pas3riIekAaT Bpb3KaTa MEXKIY
CTPYKTYpa, Mopdoiorus u pyHkunonamHu ceoiictea Ha TiO»- u ZnO-6a3upanu MaTepuaiy, MOTyIeHN
Ype3 MOKPU XUMHYHHM M (U3UYHU METOAM, KAKTO W TAXHOTO MPUWIOKEHHE NPH PasTpaKAaHETO Ha
OpPraHMYHM 3aMbpcuTeNd. B HayyHaTa AEHHOCT ca 3aCTBIIEHU CHIIO U3CIEABAHUS BBPXY XUMUYHOTO
MeTaJu3upaHe Ha (QYHKIHMOHATHH CJIOEBE 3a CCH30PDHM MPHIIOKEHHUS, KaKTO M MOJENMpaHe Ha
KUHETHKaTa Ha XETEPOreHHHW PEaKUMOHHH MPOLECH 3a NPUIIOKEHHS, CBBP3aHH C MpeoOdpazyBaHe Ha
€Heprus U ola3BaHe Ha OKOJIHATA Cpefa.

3a yyacTHe B KOHKypca ca mpejacraBeHH o0mo 21 HayyHu Tpyaa. Beuuku npenctaBeHH

Hay4YHU TPYIOBE Ca Ha aHTVIMHCKU €3WK M MyOJIIMKYBaHU B peepupaHy HAYYHU H3AAHUA ¢ KBAPTHII
Q1/Q2 un JIF/SJR, nHaeKkcHpaHWM B CBETOBHOU3BeCTHUTe 0a3m aaHHH Scopus/WoS u He ca
BKJIIOYBAaHHU B mpoueaypu 3a npuaodusane Ha OHC .. noxktop“ u AJl ,.r.1aBeH aCHCTEHT.

Or Tax:

e 3a MoKpHBaHE Ha M3MCKBaHUATA MO moka3aresa B4 ca mpencraBenu 8 myOauxanum (7
Opos, ot xouto ca B uzganus ¢ Q2 u 1 6poit — B uznanue ¢ Q1). Kanauaarst e nbpBu
aBTOP HA BCHYKH OT TAX, KaTO 4 OT NpeACTaBeHUTe 10 TO3H NMOKAa3aTeJl MyOJInKAIHA
€a CaMOCTOSITeTHH.

e [lo moka3zaren I'7 ca npeacraBenu 13 myOamkanuu B cbaBTOopcTBO. OT TAAX 8 Opos
nomnajaat B u3ganus ¢ ksaptui Q1, a 5 6pos — B u3nanus ¢ kBaptui Q2.

Ilo oTHOIIEHME HAa LUTHPYEMOCTTa Ha HAayYHHTE TPYAOBE Ha KaHIuAaTa — oOWMAT Opoii
OTpa3eHuTe B Scopus mo3oBaBaHus Ha 1. ac. A-p b. Y. Credanos e 375 (0e3 aBTOUMTATH OT BCUUKH
ChaBTOPH), KOETO KbM MOMEHTA Ha MOJaBaHe Ha KaHauAaTypara copmupa Xupu-uHaeKc paBeH Ha
11. 3a npeacraBeHuTe 32 ydacTHe B KOHKypca 21 HayyHn myOJukanum ca otpaseHu 176 Opos
1030BaBaHUsl, OT MHIEKCUpaHH B Scopus/WoS myOnukannu, IpuiIoKeH! 3a IOKPUBaHE Ha MOKAa3aTel

I11.

II. CIHUCBK U PE3IOMETA HA HAYYHHU INYBJIMKALIUHU, EKBUBAJIEHTHHN HA
XABWJINTAIOMOHEH TPY/J (I'PYIIA B)

[Ipencrasenure B ,I'pyna B“ myOnukannu, eKBUBaJICHTHH Ha XaOWIMTAIlMOHEH TPYZA, ca C OOIIO
TEMaTU4YHO HampapieHue (OKYCHpaHO BBPXY CHHTE3 M OTJaraHe, MmocjeaBailo MoAupuIHpaHe U
oxapakTepH3UpaHe Ha OTJIOXKEHU M0 MOKPH XUMUYHHU TEXHOJIOTHH THbHKU (POTOKATATUTHYHHN (PUIMU U
nokputus ot TutanoB auokcu (TiO2) u unaKoB okcup (ZnO)
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I'pyna B —165/100 T.
Ne bubéanorpadcka u HaykoMeTpaHa MHpOpManms Touxkn
B. L. Stefanov, B. S. Blagoev, L. Osterlund, B. R. Tzaneva, G. V. Angelov,
Effects of anodic aluminum oxide substrate pore geometry on the gas-phase
photocatalytic activity of ZnO/ALLOs composites prepared by atomic layer
deposition. Symmetry 13 (2021) 1456. doi: 10.3390/sym13081456

B4.1 = Jlunk: https://www.mdpi.com/2073-8994/13/8/1456
o =  HWupekcupane: https://www.scopus.com/pages/publications/85112556601 20 .
https://www.webofscience.com/wos/woscc/full-record/ WOS:000689780600001
= JIF =2.94, Q2 (2021) https:/jcr.clarivate.com/jcr-jp/journal-
profile?journal=SYMMETRY-BASEL&year=2021
SJR =0.540, Q2 (2021)
https://www.scimagojr.com/journalsearch.php?tip=sid&q=21100201542

B. L. Stefanov, V. S. Milusheva, H. G. Kolev, B. R. Tzaneva, Photocatalytic
activation of TiO,-functionalized anodic aluminium oxide for electroless

copper deposition. Catalysis Science & Technology 12 (2022) 7027-7037. doi:
10.1039/D2CY01466A

B4.2. = JIunk: https://pubs.rsc.org/en/content/articlelanding/2022/cy/d2¢cy01466a

=  HWupekcupane: https://www.scopus.com/pages/publications/85142281642
https://www.webofscience.com/wos/woscc/full-record/ WOS:000871896400001

= JIF =5.0, Q2 (2022) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=CATAL%20SCI%20TECHNOL &year=2022
SJR =1.183, Q2 (2022)
https://www.scimagojr.com/journalsearch.php?tip=sid&q=21100240500

20 T.

B. L. Stefanov, Optically Transparent TiO, and ZnO Photocatalytic Thin Films
via Salicylate-Based Sol Formulations. Coatings 13 (2023) 1568. doi:
10.3390/coatings14070795

= JIunk: https://www.mdpi.com/2079-6412/13/9/1568
B4.3. =  Wunpekcupane: https://www.scopus.com/pages/publications/85172797105 20 T1.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001073391100001
= JIF =2.9, Q2 (2023) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COATINGS &vyear=2023
SJR =0.493, Q2 (2023)
https://www.scimagojr.com/journalsearch.php?q=21100872725 &tip=sid

B. . Stefanov, Wet-Chemical Fabrication of Functional Humidity Sensors on a
Ti0O,-Coated Glass Substrate via UV Photodeposition. Coatings 14 (2024) 795.
doi: 10.3390/coatings14070795

= JIunk: https://www.mdpi.com/2079-6412/14/7/795
B4.4. =  HWupekcupane: https://www.scopus.com/pages/publications/85199806521 20 T1.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001278141000001
= JIF =2.8, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COATINGS &year=2024
SJR =0.539, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=21100872725&tip=sid
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Ne bubéanorpadcka u HaykoMeTpruaHa MHpoOpManms Touxkn
B. L. Stefanov, B. R. Tzaneva, V. M. Mateev, 1. T. Iliev, Electroless Copper
Patterning on TiO»-Functionalized Mica for Flexible Electronics. Applied
Sciences 14 (2024) 9780. doi: 10.3390/app14219780

= JIunk: https://www.mdpi.com/2076-3417/14/21/9780
=  HWupekcupane: https://www.scopus.com/pages/publications/85208460822
B4.5. https://www.webofscience.com/wos/woscc/full-record/ WOS:001352166800001
= JIF =2.5, Q3 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=APPL%20SCI-BASEL &year=2024
SJR =0.521, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=21100829268&tip=sid

20 T.

B. 1. Stefanov, H. G. Kolev, MnOx and Pd Surface Functionalization of TiO,
Thin Films via Photodeposition UV Dose Control. Photochem 4 (2024) 474-
487. doi: 10.3390/photochem4040029

= JIunk: https://www.mdpi.com/2673-7256/4/4/29
=  HWupekcupane: https://www.scopus.com/pages/publications/85213552597
B4.6. https://www.webofscience.com/wos/woscc/full-record/ WOS:001385491600001
= JIF =2.3, Q3 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=PHOTOCHEM-BASEL&year=2024
SJR =0.465, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=2110120373 6 &tip=sid

20 T.

B. L. Stefanov, Photoelectrochemical and Photocatalytic Activity of
Photodeposition-Functionalized Ag/TiO; and MnO/TiO; Thin Films.
Catalysis Today 459 (2025) 115447. doi: 10.1016/j.cattod.2025.115447

= JIunk: https://www.sciencedirect.com/science/article/pii/S0920586125002652
B4.7. = UWunekcupane: https://www.scopus.com/pages/publications/105009615271 25 T.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001528565500001
= JIF =5.3, Q1 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=CATAL%20TODAY &year=2024
SJR = 1.05, Q1 (2024)
https://www.scimagojr.com/journalsearch.php?q=16377 &tip=sid

B. L. Stefanov, Laser-Patterned and Photodeposition Ag-Functionalized TiO»
Grids on ITO Glass for Enhanced Photocatalytic Degradation. Coatings 15
(2025) 709. doi: 10.3390/coatings 15060709

= JIunk: https://www.mdpi.com/2079-6412/15/6/709
B4.8. = UWuaekcupane: https:/ www.scopus.com/pages/publications/105009101001 20 T.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001515470100001
= JIF =2.8, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COATINGS &year=2024
SJR =0.539, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=21100872725&tip=sid
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Hayunurte mpuHocu Ha myOnukanuuTte, MpeacTaBeHH MO mokaszaten B4, morar ma Obaat
0000111eHH B TP HampaBieHus ¢ QyHIaMEHTAaJIeH, HAyYHO-TIPUIIOKEH U MPHIIOKEH XapaKTep.

[IbpBoTO HampaBjeHHWe € HAacOYEHO KbM TIONYyYaBaHETO H  (PUBHKOXUMHYHOTO
oXapakTepu3upaHe Ha IJIaHAPHU U IPOCTPAaHCTBEHO-CTPYKTYPUPAHH (POTOKATATUTHYHH ITOKPUTHS OT
TiO; u ZnO BBPXY CTHKJIO W HAHOMOpPECT aHOAeH anymMuHHeB okcuna (AAO) [B4.1.; B4.2.; B4.3.;
B4.8.]. YcTanoBeHu ca Bpb3KU MEXIY CTPYKTypaTa Ha MOJIOKKaTa U (POTOKATATUTHYHATA aKTUBHOCT
Ha OTJIOKEHHUSI OKCHJCH CJIOH, KAKTO M MPUHOCHT OT AU(Y3UOHHHUTE OrpaHUYCHHs IPU HAHOIOPECTH
CTpyKTypHu. Pa3paboTenn ca HOBM 30J-Tell peuentypu, Ha 0Oa3a Ha cTaOWIM3AaTOp CANHUIMIOBA
KHCEJIMHA, TIO3BOJISABALIM IMONydaBaHe Ha KOHPopManHu NOKpuTus oT TiO; BBPXY MOATOKKH ChC
CJIO’KHA TEOMETpUS; OTJaraHe Ha ONTHYHO-IPO3padHi (POTOKATATUTHYHO-aKTHBHU cioeBe oT TiO; u
ZnO BBPXY CTHKIIO; KAKTO M MPOCTPAHCTBEHO CTPYKTYypHpaHE Ha 30JI-TeTHH MOKPHUTHUS Ype3 Jla3epHa
obpaboTka.

Broporo HanmpaBienme oOxBama wu3cinenBaHe Ha edekrure Ha UV-acuctupaHo
¢dorodukcupaHe Ha KOKaTaqu3aTOpU BBPXY Ha (POTOKATATUTHYHUTE M (POTOEIEKTPOXUMHYHH
cBoiictBa Ha cioeBe oT TiO, [B4.6.; B4.7.; B4.8.]. CucremaTnuHO € HM3Clie/iBaHa POJsATa HA J[03aTa
npuioxkeHa UV cBeT/IMHA KaTO TEXHOJIOTHYEH TapaMeThp ONpPEAeIsi MOBbPXHOCTHATA KOHIICHTPALHSI
U XUMHYEH CbCTaB Ha (oTtodukcupann xokaranuzatopu T meran (Me) u metanen okcug (MeOx).
VYcranoBenu ca Bpb3ku Mexay UV moszara mpu ¢ortodukcupane Ha ABaTa THIIA KOKaTaIM3aTOPH H
eeKTUTe Ha KOKaTaIUTHYHA MOAU(HKALUS BBPXY (poTokaTamuTHYHaTa M (OTOETCKTPOXUMUYHATA
aKTHBHOCT Ha 00pa3uute, o0sacHeHn upe3 Gopmupanero Ha xetepornpexoan (TiOz:Me u TiO2|MeOy).
JleMoHCTpUpaHO €, 4e npu QyHKIHoHamu3upane poroanoau ot TiO, OTI0XKEHN BBPXY OMPOBOIEHO C
ITO crekimo xereponpexoasT TiOy[ITO oka3Ba cChIIECTBEHO BIMSHUE BBPXY NPOLECHTE Ha
pexoMOMHaIMA Ha (pOTOreHepUpaHHUTE 3apsAAH, KOSTO BOAW OO (OPMYJIUpaHE U EKCIEPHUMEHTATHO
NOTBBPXKICHHE Ha KOHLENIMATA 3a MNPOCTPAHCTBEHO-CTPYKTYPUPAHH U YACTHYHO TOKPUTH
Ag/TiOy/ITO cTpykTypH ¢ noBuIieHa (pOTOKATATUTUYHA AaKTHBHOCT.

TperoTo HanpaBJ/ieHHe € ¢ U3pa3eH MPUIOKEH XapaKTep U € HacOueHO KbM pa3paboTBaHe Ha
METOAM 3a W3rpakaaHe Ha (YHKUMOHAIHHM CEH30pH 4Ype3 (DOTOKATaJIUTUYHO ACHUCTHPAHO
(YHKIMOHANIN3MPAaHE U XUMUYHO METajJu3upaHe Ha (OTOKATANUTHYHH MOBBbpXHOCTH [B4.2.; B4.4.;
B4.5.]. Jlemonctpupana e Bp3MoxHocTTa TiO2 ma ce m3monsBa Kato (POTOKATAIUTUYHO aKTUBEH W
a/IXe3HMOHEH CJION 3a JIOKAJTHO aKTUBUpAHE Ha OE3TOKOBO OTJIaraHe Ha MeJ BbPXY Pa3InYHU MOAJI0KKH
— AAO, cTBKIIO U ThBKaBa ciioaa. Peammsupanu ca (QyHKUIHOHATHM YCTPOWCTBA, BKIIOUHUTEITHO
UMIIEIUMETPUYEH CEH30pP 32 OTHOCHUTENHA BIAKHOCT, M3TPaZeH BbpXy ¢yHKuuoHamu3upaHo ¢ TiO;
CTBKJIO M T'bBKaB TEMIIEPATypeH CEH30p BBpXy Nokpura ¢ TiO, ciofa, KOUTO IE€MOHCTpPHpAT
MoTeHIHaNa Ha pa3paboTeHUTE MOAXOIH 32 HHKEHEPHH NPUIIOKEHHS B MUKPOEJICKTPOHUKATA.

PE3IOMETA HA HAYYHU ITYBJIUKAIMU OT I'PYIIA B

B. L. Stefanov, B. S. Blagoev, L. Osterlund, B. R. Tzaneva, G. V. Angelov, Effects of anodic
B4.1. aluminum oxide substrate pore geometry on the gas-phase photocatalytic activity of ZnO/A1>O3
composites prepared by atomic layer deposition. Symmetry 13 (2021) 1456.

Pe3rome: [loxmangsame 3a (OTOKAaTaIMTHYHATA aKTHBHOCT Ha ciioeBe OT ZnO, HaHECEHW UYpe3 IOCIOHHO
aTOMHO OTJIaraHe BBPXY MOPECT AHOAEH ATyMHHHEB OKCHJ C MOPH C XEKCATOHAJIHA CUMETPHUS U BapHpaH
pasmep. Kommosutnte ZnO/Al2O3 ca momydeHH ¢ auameThp Ha mopute B uHTEpBana 93-134 nm u
MEXAYIIOpecTO pazcTosHue B MHTepBana 185-286 nm, kaTo TsaxHata (OTOKaTanWTHYHA AKTUBHOCT €
M3CIIeIBaHa MpH ra3o(asHoTo (POTOKATATUTHYHO OKHUCIICHHE Ha alleTallIeX U/ ITPH BapyupaH HHTeH3uTeT Ha UV
ocgersiBane (0.08-3.94 mW cm 2). Pesynratute mokasBar, 4e MOIOKKHTE ¢ MO-TECHU TOopH (< 115 nm B
paMKHTe Ha HACTOSAIIOTO H3CIEABAaHE) OKa3BaT HEONAaronmpusTHO BIMSHHE BBPXY AaKTUBHOCTTA Ha
(oTokaTanmM3aTopa, BEIPEKH NO-ToIsiMaTa M e(heKTHBHA MOBBpXHOCT. HabmonaBannuTe eekTy ca 00siICHeHH
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ChC 3aTPyJHEH Mac-TIPEHOC BbB BHTPEITHOCTTA HA MOpECTaTa CTPYKTypa M MOrat Jja ObJaT U3I0I3BaHU KaTo
HacoKa IpH IeJICHACOYEHOTO MNPOEKTHpaHe Ha (HOTOKATAIM3aTOPH C HAHOMOpEecTa WM HAaHOTyOylapHa
MOPQOIIOTHSL.

B. L. Stefanov, V. S. Milusheva, H. G. Kolev, B. R. Tzaneva, Photocatalytic activation of TiOx-
B4.2. functionalized anodic aluminium oxide for electroless copper deposition. Catalysis Science &
Technology 12 (2022) 7027-7037.

Pe3tome: JlemoncTpupame GOpMHpPAHETO HA ITPOBOAALIN MEAHU N300paXEHHS BBPXY (PyHKINOHAIU3MPAH C
TiOz anonen amymunanes okcun (AAO) upes 6e3TokoBo onarade Ha Ment (Cu-ELD). Cnoese AAO c nebenuna
4 pm ca MOJyYeHH Ype3 aHOIHO OKHCIIeHHe Ha amyMuHneBo ¢oino npu 140 V B 5% H3POa, mocneasano ot
¢ynkponanuupane ¢ TiO2 ype3 QWI-KOATHHT B TUTAHOB 30J1 Ha OCHOBaTa Ha CAIUIMIOBA KHCEIMHA.
Oynxunonanusupaneto ¢ TiO2 noxoOpsaBa xumuaHarta cradbmiHocT Ha AAO npu pH 12.8, koeTo mo3BossiBa
XMMHYHOTO My MeTaim3upaHe B ankanHa dopmanaexuana Cu-ELD 6Gans. Bmecto ¢ xatanmmsatop Ha 6asa
OnaroposieH MeTal, IMOBBPXHOCTHOTO aKkTHBHpaHe Ha momIokkuTe TiO2/AAO e ochImecTBeHO upe3
¢dorokatamutnana penaykius Ha Cu[EDTA] xommiekc mox ynrpasuoneroBo (UV) obOmpuBaHe mpe3
¢oromrabnon. Uzciensano e Bausauero Ha UV nozata BepXy poTokatanmmTrnaaoTo aktusanust Ha TiO2/AAO
B unTepBana 1.25-20 J cm 2. Tpu go3u <7.5 J cm 2 ce mocTura paBHOMEPHO NMOBLPXHOCTHO TIOKPHTHE OT
PEeIYKIMOHHHM HPOIYKTH, AOKaToO NMpH Ho-mpoabnkuTenHo UV oOmpuBaHe ce HaOmomaBa oOpasyBaHe Ha
vactuim ¢ pasmepu 100-500 nm. XPS ananus paskpusa cmecen $asos cberas Cu’ : Cu?' B choTHOmEHNE 3 :
1 Ha momy4enure npu poropenykiwst Ha Cu[EDTA] npomayKkTH, KOUTO MPOSBSIBAT KaTAIUTHYHA aKTHBHOCT 32
npoueca Ha Cu-ELD. [Nomy4enu ca mpoBoauMu MeIHH U300paskeHHs ¢ JIMCTOBO chipoTtusieHue 10 0.54 Q
kB. ! B pamkuTe Ha 15 min XMMHUYHO METATM3UPAHE.

B. I. Stefanov, Optically Transparent TiO2 and ZnO Photocatalytic Thin Films via Salicylate-

B4.3. Based Sol Formulations. Coatings 13 (2023) 1568.

Pe3rome: PazpaboTkara Ha 30710B€ 32 OTJIaraHe Ha Mpo3pavyHy (OTOKATATUTHIHH THHKH GriiMu oT TiO2 u ZnO
MIPEACTaBIsIBA 3HAYUTENICH MHTEPEC 33 MOKPO-XHMHYHOTO IOIyYaBaHE Ha CAMOIIOYHMCTBAIIN CE MOKPHTHSL.
N360pbT Ha cTaOWIM3MpAI areHT € OT KJIIOYOBO 3HAYCHHE 3a KauecTBaTa Ha W3TETJICHHTE OT 30J1a THHKH
(uIMH, KaTo areTUIIAeTOHFT M MOHOCTAHOJIAMUHBT TPAANUIIOHHO C€ U3ITOI3BAT IPH 30JI0BE 3 OTJIaraHe Ha
TiO2 n ZnO. CanummoBara kucennHa (SA), criocodna na xenmpa kakro Ti(IV), taka u Zn(Il) npexypcopw,
OCTaBa CPaBHUTEIHO cI1a00 n3cieiBaHa. B HaCTOSMIOTO n3cIeABaHe ce MPEACTABST HOBU PELIETITYPH 3a 30JI0BE
Ha ocHOBaTa Ha SA 3a omiaraHe kakto Ha ¢wimu ot TiOz, Taka 1 Ha TakuBa oT ZnO, 6a3upaHu CHOTBETHO HA
npexypcopute THTaHoB Terpansonponokcun (TTIP) m mmukoB amerar mauxuapar (ZAD), npu ¢uxcupano
MoiHo croTHOmeHne 1:3 (TTIP:SA) n 1:2 (ZAD:SA) u pa3TBOpuTEn M30MPOINAHOI, KATO CHOTHOUIICHUETO
IIPEKypCcop-pa3TBOpUTEN € BapupaHo B nHTepBaia 1:10—1:20. Ananusure upe3 nHppadepBeHa CIEKTPOCKOIHS
1 KBaHTOBO-XUMHYHH M3YHUCIICHUS C TEOpHATa Ha (PYHKIMOHAIA HA IITBTHOCTTA MOTBBPKAABAT 00pa3yBaHETO
Ha komrmiekcute HoTi[SA]2 u Zn[SA]z-2H>0. CTpyKTypHHTE ¥ ONTHYHHUTE CBOWCTBA HA M3TETICHUTE UPE3
JIUIT-KOATHHT (QUJIMH ca W3CJICABAHM Ype3 CKaHUpalla eJIEKTPOHHA MUKPOCKOIHS, PEHTIeHOBa AN(PAKIIS 1
UV/Vis criekTpockomnusi, KaTo ca ycTaHOBeHH IUTbTHH cioee oT TiO2 (86-205 nm) u ZnO (35-90 nm) c
ne0eNMHa, IPONOPINOHATHA HAa KOHIICHTPAIMATA Ha CATMIMIATHAS KOMIUIEKC, M ONITHYHA TPOIYCKJIMBOCT B
narepsana 70-90%. ExcneprMenTn Ha (OTOKAaTaIMTHYHO OKHcIeHHe Ha MeTmieHoBo cuubo (MB) B Teuna
(a3a moka3zBaT, Y€ BCHYKHM (PWIMH TpOsBsIBAT (POTOKATAIMTHYHA AKTUBHOCT, Karo ¢uiamute oT ZnO
TIPEeBB3X0XKAAT Te3 0T Ti02 ChC CKOPOCTHU KOHCTAHTH Ha 00e3nBeTsBaHe Ha MB ot 2.288 crpsimo 0.366 nmol
hlem™

B. L. Stefanov, Wet-Chemical Fabrication of Functional Humidity Sensors on a TiO2-Coated

B4.4. Glass Substrate via UV Photodeposition. Coatings 14 (2024) 795.

Pe3ome: B Hacrosimiata pabota e mpencTaBeHa M3ILUI0O MOKPO-XMMHYHA TPOIEenypa 3a W3padoTBaHe Ha
(YHKIIMOHATIEH MMIICIMMETPUYEH CEH30p 3a M3MEpBaHE Ha BIAKHOCT, ()OPMHUPAH BHPXY HOBBPXHOCTTA HA
tutanoB quokcun (TiOz2). OntuaHO mpo3pavny TEHKH ¢umu oT TiO2 B aHaTa3Ha MOTU(HKAIIS Ca OTIOKEHH
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BBPXY CTBKJICHA ITOJUTOKKA YPE3 TUM-KOATHHT OT 30J1 HA OCHOBAaTa Ha IPEKYPCOP THUTAHOB TETPaN30IPOIIOKCHT
(TTIP) n crabunusarop aneTnnaneToH (AA), KaTo IOBBPXHOCTTA € (YHKIMOHAIN3NPAaHa C HUKEIIOB OKCHJ
(NiOy) upe3 ynrpaBuoineroBo (UV) acuctupano Qotodukcupane. @oTopukcupaHe € H3IOI3BaHO U 32
(opMupaHe Ha rpeOeHYATH OTUUTALIN EIICKTPOH BHPXY MOBBPXHOCTTA Ha (pyHKIMOHamM3upanus cioi TiO2
MIOCPEACTBOM HETOBOTO aKTHBHpPAHE ChC CPEOBPEH KaTaM3aTop C el HHUINHpaHe Ha OE3TOKOBO OTJIaraHe
Ha MeJ. OTKIMKBT CIIPSIMO H3MEHEHHE Ha oTHocHuTenHarta BinaxkHocT (RH) Ha m3xomuute TiO2 n Ha NiOx/TiO:2-
(YHKIIMOHATM3MPAHUTE CEH30PH € M3CIe/[BaH 4Ype3 u3MepBaHe Ha nMmnenanc (Z) B uarepsana 15-90% RH.
Ycranoseno e, ue Makap NiOx QyHKIHOHaIM3amuATa Ja aTeHIoupa 3aBucuMocTra RH—Z, Ts 3HaumtenHo
nojo0psiBa HelHATa TMHEHHOCT U MOYKE YCIENTHO Jja O'b/Ie M3IT0I3BaHa IPH IIEIEHACOUYCHOTO POESKTUPAHE Ha
CCH30pHH ycTpoiicTBa Ha ocHoBaTa Ha TiOx.

B. L. Stefanov, B. R. Tzaneva, V. M. Mateev, L. T. Iliev, Electroless Copper Patterning on

B4.5. TiOz2-Functionalized Mica for Flexible Electronics. Applied Sciences 14 (2024) 9780.

Pe3tome: dopmupaHeTo Ha MPOBOASAIIN MEIHH H300paXEHWS BBPXY CIIOJa € oOemasam IOJXO0J] 3a
n3paboTKaTa Ha THBKABH EJICKTPOHHM YCTPOMCTBA M CEH30pPH, HO € CBBP3aHO CBC 3HAYUTEIHH
MpEeIU3BUKATENICTBA MOpaayd HUCKAaTa UM aixe3us BbpPXy aTOMHO IJaJKaTa MOBBPXHOCT Ha citojara. B
Hacrosmara pabora ce MpeacTaBsi MOKPO-XHMHUYCH METOA 3a (popMHpaHe Ha MPOCTPAHCTBEHH IPOBOISIIH
n300pakeHHs BbPXY I'bBKAaBH ITOJUIOKKH OT Cllfoa upe3 Oe3trokoBo oriarane Ha men (Cu-ELD). IIponecst
BKJIIOYBA ITPEABAPHUTENIHO (YHKIMOHAIM3NpPaHEe Ha MyCKOBHTHA Ciofa ¢ JebenuHa 50 um ¢ TBHBK CIIOH
tutaHoB guokcuy (TiO2), HaHeceH dYpe3 307-TeN [UM-KOATHHT OT 3071 HAa OCHOBaTa Ha THTAHOB
arleTUIIAIeTOHAT. 3a CEJISKTHBHO aKTUBHpaHe Ha QyHKkunoHanusupannute ¢ TiO2 cimonenn noanoxku 3a Cu-
ELD e wuzmomsBana ¢ortonmutorpadus u in situ ¢GoTopUKCHpaHe Ha KaTAIUTHYHH CpeObpHH (Ag)
HaHOKJIbCTepH. [IpoBoasmusT MeneH ciroi e Gpopmupan 0e3TOK0oBO B Kiacuuecka (opmanaexunsa Cu-ELD
6aHs1, KaTo MPOIBDKUTEIIHOCTTA Ha TIpolieca ONpeaes HeroBaTa aedenunara u enekrpuanu. [Iposomsmu Cu
cnoeBe ¢ nebenmHa B mHTepBana 70—130 nm ca ¢opmupann B pamkure Ha 1-2 min oTiaraHe, Kato ce
HaOmroaBa oOpaTHA 3aBHCHUMOCT MEXy BPEMETO Ha METATM3HpaHE M MOBBPXHOCTHOTO CBHIIPOTHBIICHHUE,
koeto Bapupa oT 600 1o 300 mCY/kB. J{OMBIHUTEIHOTO ENEKTPOXUMHUYHO yAeOesIBaHe Ha clioeBeTe A0 1 um
BOIM JI0 TOHIDKaBaHE HA IOBBPXHOCTHOTO ChIpOTHBIEHHWE a0 27 m€/kB. Hakpas e nemoHCTpupaH
norernuanbT Ha Cu-ELD wMerammsupane Ha QyHkmpoHanmsupana c¢ TiO:2 cmoma 3a ch3gaBaHe Ha
(YHKIIMOHAIHN CEH30PHH YCTPONCTBA Upe3 JEMOHCTpanys Ha pabOTeIl Pe3UCTHBEH TeMITEpaTypeH JETEKTOP
(RTD).

B. L. Stefanov, H. G. Kolev, MnOx and Pd Surface Functionalization of TiO2 Thin Films via

B4.6. Photodeposition UV Dose Control. Photochem 4 (2024) 474-487.

Pe3tome: B HacTosIIOTO H3CieABaHE € MPOYYEHO BIMSHUETO Ha jJo3ata yiarpaBuojeroBaTa (UV)
ceeruna (DYY) mpu poTopurcupane na kokaranuzaropure MnOy u Pd BbpXy THHKH (UMM OT aHATa3eH
TiO; ¢ ne6enmuna 300 nm, MOIYYEHHU Ype3 30I-Tel JUI-KOATHHT BBPXY CThKIeHa oanoxka. MnOy u Pd
ca otodukcupany pu HapacTeaum UV 103u B uHTepBana 5-20 J cm 2 oT 5 mM BOJHH €NeKTPOIHTH
Ha OCHOBaTa ChOTBeTHO Ha Mn?"/I0; u Pd*". VYcramoseno e, ye ysemuuaBanero Ha DYV mpu
dorodukcupane Ha MnOx BoaH 10 HAPACTBaHE HA TIOBLPXHOCTHOTO ChAbpKaHue Ha Mn?" ot 2.7 510 5.2
at.%, ompeeneHo upe3 peHTreHoBa gpotoenektponHa crekrpockonus (XPS). Ilpu Pd mosumasaneTo Ha
UV 103aTa npeau3BHKBA MPEXOJ HA CTENEHTa Ha OKUCIeHHe Ha GoTo(GHKCHpaHuTe IPOAyKTH OoT Pd**
kbM Pd’, kaTo 06II0TO MOBBLPXHOCTHO ChABpPKaHKe HAa Pd 0CcTaBa OTHOCHTENHO TIOCTOSIHHO B MHTEPBANA
2.2-2.4 at.%. U nBara tuma oo6paszuu, MnOyx/TiO> u Pd/TiO,, moka3saT mpomopIHoHaIHO TOBUIIABAHE
Ha (DOTOKATANUTHYHATA AKTHBHOCT CIIPSIMO Pa3rpakJaHeTo Ha MeTHIeHOBO CHHBO. OCOOEHO OTUESTIHBO
¢ momobpenuero mpu Pd/TiO,, KOHTO 3HAYUTENHO MPeBB3X0KAAa M3XomHUsS TiO, Mo OTHONICHUE HA
(doTokaramuTHIHATA CH aKTUBHOCT. CpaBHUTENEH aHamu3 ¢ 00pasuu ot TiO,, PyHKIHOHATH3UPAHY Ype3
MOKpO WMITPETHHPAHEe W TIOCIeNBalla TePMUYHA 00OpadOTKa B CHIIMTE €ICKTPOIUTH, ITOKa3Ba, 4e T
MposIBSIBAT KaTO I[UIO IO-HUCKA (OTOKATaJMTUYHA AaKTUBHOCT B CpaBHEHHE ¢ o00OpasmuTe,
(GyHKIIMOHATU3UPAHH Ype3 (OoToPUKCHpaHe.
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B. L. Stefanov, Photoelectrochemical and Photocatalytic Activity of Photodeposition-
Functionalized Ag/TiO2 and MnOx/TiOz Thin Films. Catalysis Today 459 (2025) 115447.
Pe3rome: HacTosmoTo uscneasane pasriek/ia BIMAHHETO Ha (yHKIMOHAIM3UpaHe nocpencTteom UV-

B4.7.

acuctupano (Qotodpukcupane BBpPXy (oroenekrpoxumuaHara (PEX) u ¢dorokarammtauna (DK)
aKTHBHOCT Ha THHKH (uMu OT TiO2, MOIyYeHH 10 30JI-Tell METO U OTI0XKeHU BhpXy [TO-ompoBoaeHN
CTBKJICHU TOUTOKKH. M3cienBanu ca 1Ba kokatamuzaropa, Ag 1 MnOx, pOTODUKCHPaHH MIPH Pa3THIHA
nosu Ha UV ceermuna (DVY) B untepsana 0-10 J cm 2, kaTo BIMSHHETO UM BBPXY CBOICTBAaTa Ha
¢unmmuTe € oleHeHo 4pe3 (HOTOETCKTPOXMMHUYHH W3MEpBAHHS W OIpEICIsIHe Ha KUHETHUKAaTa Ha
(OTOKATATUTHYIHO OKHUCICHHE Ha METWIEHOBO CHHBO. Pe3ynraTure mokas3Bar, ye W IMPH JBaTa THIIA
doroanoau, GpyHkuuonanusupanu ¢ Ag u ¢ MnOyx ce Habmonasa ontuMaiHa croiinoct Ha DYV, mpu
KOSITO ce HaOmonaBa Haii-Bucoka ®EX aktuBHOCT, Kato npu potoanonst Ag/Ti0,, hortodukcupan mpu
DYV =5 ] cm? ce moctura npubausurenno 20% yBeIMUYeHHe Ha IUIHTHOCTTA Ha (POTOTOKA B CpaBHEHHE
¢ mxoauaus TiO,. [Ipu ¢pyHkumonamusupanute ¢ MnOx poToanomu ce HabIIOIaBa CUCTEMHO ITOTUCKAHE
kakTo Ha ®EX, Taka u Ha DK aKTUBHOCT, 0CO6EHO IpH MO-BUCOKH cToitHocTu Ha DYV, Ananusute 1o
Mort-1llotkn u enexkTpoxumuyHa wumienancHa crektpockonus (EIS) moTebpikmaBat momoOpeHO
paszmensHe Ha (poToreHepHpaHUTE 3apsaM W HAMAaJCHO CHIIPOTHBICHHE HAa IMPEHOC HAa 3apsad IIPH
ONTUMATHO  (YHKIUOHATU3UpaHuTe  oOpasmu.  DoroaHomure,  GYHKIUOHATM3MPAHA  Upe3
doTodukcupane, IpeBb3XOKIAT 0OpasuuTe, 06paboTenu TepmuyHo, 6e3 UV obmbusane (0 J cm2),
koero moauepraBa UV-acuctupanoto (oTrodukcupaHe KaTo T'bBKaBa W e(EKTHBHA CTPATETHs 3a
MOBBPXHOCTHA MOTU(PHKAIIUS HA POTOKATATH3ATOPH.

B. I. Stefanov, Laser-Patterned and Photodeposition Ag-Functionalized TiO2 Grids on ITO
Glass for Enhanced Photocatalytic Degradation. Coatings 15 (2025) 709.
Pe3tome: JlazepHOTO CTpyKTypupaHe Ha OTJIOXKEHH OT 30i-Ted mokputus oT TiO, mpencrasisBa

B4.8.

MEPCIEKTUBEH IOIXO0/1 32 M3paboTBaHe Ha yCTporicTBa Ha ocHoBaTa Ha T10,. KOHBEHIIMOHATHUTE METOAN
u3uckBat oopaborka ¢ morau CO; masepu, T0KaTo B HACTOsMIATA paboTa ce JEMOHCTPHPA alITEePHATHBECH
mojxo1, 0a3upaH Ha HUCKOOIOKeTeH cuH nasep (A = 445 nm, 1250 mW) 3a cTpyKTypupaHe Ha CIIOeBe
TiO,, mMOMyYeHW OT TUTAHOB CalMIWIATCH COJN, abcopOupaml BBHB BHAWMATa OONACT HA CIIEKTHpa.
Pemrerpunn TiO; ctpykrypu (mmpuHa Ha auHUATa ~250 pm, cremka 500 pm) ca GpopMUpaHH BBEPXY
CTBKJICHU MOAJIOKKH, MOKPUTHU ¢ nHAKMEB KajaeH okcull (ITO), upes mocnegoBaTeTIHOCT OT TUI-KOATHHT,
Ja3epHO CTPYKTYPHUpPAHE, CENEKTHBHO Pa3TBapsHE Ha HeoOpaboTeHus 301 U orrpssane npu 450 °C.
@DoToKaTaIUTUYHATA AKTUBHOCT HA CTPYKTYPUPAHUTE CIOEBE € JOMBIHUTEIHO IIOBHUILEHA 4Ype3
dorodukcupane Ha Ag Kokaranuzarop ot 5 mM Bojen enekrposnut Ha Ag" mpu UV no3u 5, 10 u 20 J
cm 2. Mopdonoruden u cTpykTypeH asanum3 (XRD, SEM-EDS, AFM, UV-Vis u Pamanosa
CHEKTPOCKOITHS ) MOTBBPIKIaBAT 00pa3yBaHETO Ha KpHUCcTalieH aHataszeH Ti0O» U MHKOpIopupaHe Ha Ag B
KOJIMYECTBO, MPOIOPIMOHATHO Ha NpPWIOKEHaTa J03a. ExcmepuMeHTHTE TO (POTOKATATHTHIHO
okuciaenne Ha MerwieHoBo cuHRO (MB) mokasear, de Ag-pyHKIHOHATH3UPAHUTE OOpa3IH
nemoHcTpupat no 20% mo-BucOoKa e(EeKTHBHOCT TIpH pasrpaxaade Ha MB wu  ycroiiuuBa
(OTOKATATUTHYHA AKTHBHOCT B paMKHTE Ha OCEM IIOCICIOBATCIHH IUKBIA HA (OTOOKHCIICHHE.
JombpaHuTenHE (POTOSTEKTPOXUMUYHU H3MEpBaHUs MOTBEpxKAaBaT popmupanero Ha TiO2|Ag HloTku
MPEXO0JI, TOKATO HAOIIF0aBaHUTE CUTHAIN OT OBBPXHOCTHO ycmieHa Pamanosa cnekrpockomus (SERS)
BBpXy Ag/TiO; peleTkuTe MO3BONIABAT ACTEKIHS Ha agcopoupanu MB moeky.

III. CIIMCBK 4 PE3IOMETA HA HAYYHMU ITYBJINKAIIUU N3BBH
XABWJIATAIIMOHEH TPYJ (I'PYIIAT)

[Ty6nukanuure ot ,,['pyna I pasmmpsBar ocHOBHaTa Hay4YHa JHMHUS Pa3BUTa B XaOWIUTALMOHHUS
TPYA, KaTo o0XBamaT pa3paboTBaHETO Ha €KCHEPUMEHTATHHU MOAXOIM 3a OIICHKa Ha KWHETHKaTa Ha
XETEpOreHHN KaTaIUTUYHU MpPOLECH, MOBBPXHOCTHA (YHKUMOHANMM3AUs Ha (OTOKATANUTHYHH
MaTepHaId U QU3MYHO- U PU3UKOXMUMUYHO OXapaKTepu3nupaHe Ha QYHKIHOHATHA MaTepPHAIH.
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I'pyna I" — 305/200 T.
Ne bubauorpadceka u HaykoMeTpUYHA UHPOPMALUS Toukn
B. L. Stefanov, N. V. Kaneva, G. L. Puma, C. D. Dushkin, Novel integrated
reactor for evaluation of activity of supported photocatalytic thin films: Case of
methylene blue degradation on TiO, and nickel modified TiO, under UV and
visible light. Colloids and Surfaces A: Physicochemical and Engineering
Aspects 382 (2011) 219-225. doi: 10.1016/j.colsurfa.2010.11.026
I7.1. 20T.
= JIuuk: https://www.sciencedirect.com/science/article/pi1i/S0927775710006564
=  UHaekcupane: https://www.scopus.com/pages/publications/79956049834
https://www.webofscience.com/wos/woscc/full-record/ WOS:000291917000032
= JIF =2.236, Q2 (2011) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COLLOID%20SURFACE%20A&year=2011
=  SJR=0.821, Q2 (2011) https://www.scimagojr.com/journalsearch.php?q=26589&tip=sid

M. A. Arvizu, C. A. Triana, B. L. Stefanov, C. G. Granqvist, G. A. Niklasson,
Electrochromism in sputter-deposited W—Ti oxide films: Durability
enhancement due to Ti. Solar Energy Materials and Solar Cells 125 (2014)

184-189. doi: 10.1016/j.solmat.2014.02.037
I'7.2. 25 1.
= JIuuk: https://www.sciencedirect.com/science/article/pii/S0927024814001184
=  HHaekcupane: https://www.scopus.com/pages/publications/84897382871
https://www.webofscience.com/wos/woscc/full-record/ WOS:000336338600027
= JIF =5.337, Q1 (2014) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=SOL%20ENERG%20MAT%20SOL%20C&year=2014
SJIR =2.19, Q1 (2014) https://www.scimagojr.com/journalsearch.php?q=13332 &tip=sid

T. Ivanova, A. Harizanova, T. Koutzarova, B. Vertruyen, B. Stefanov,
Structural and morphological characterization of sol-gel ZnO: Ga films: Effect
of annealing temperatures. Thin Solid Films 646 (2018) 132-142. doi:

10.1016/j.ts£.2017.11.042
I'7.3. 20 T.
=  JIuuk: https://www.sciencedirect.com/science/article/pii/S0040609017308878
=  UHpaekcupane: https://www.scopus.com/pages/publications/85036470342
https://www.webofscience.com/wos/woscc/full-record/ WOS:000418575900019
= JIF = 1.888, Q3 (2018) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=THIN%20SOLID%20FILMS&year=2018
SJIR =0.531, Q2 (2018) https://www.scimagojr.com/journalsearch.php?q=12347&tip=sid

L. Osterlund, A. Mattsson, M. Brischetto, J. J. Byberg, B. L. Stefanov, Y. X. Ji,
G. A. Niklasson, Spectral Selective Solar Light Enhanced Photocatalysis:
TiO,/TiAIN Bilayer Films. Topics in Catalysis 61 (2018) 1607-1614. doi:
10.1007/s11244-018-1011-5

I7.4. = JIuuk: https://link.springer.com/article/10.1007/s11244-018-1011-5 25 T.

=  HWHpaekcupane: https://www.scopus.com/pages/publications/85048569900
https://www.webofscience.com/wos/woscc/full-record/ WOS:000451216500012

= JIF =2.226, Q2 (2018) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=TOP%20CATAL&year=2018
SJIR =0.736, Q1 (2018) https://www.scimagojr.com/journalsearch.php?q=21971&tip=sid
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Ne bubéanorpadcka u HaykoMeTpruaHa MHpoOpManms Touxkn

J. Mo, B. L. Stefanov, T. H. Lau, T. Chen, S. Wu, Z. Wang, X. Q. Gong, L.
Wilkinson, G. Schmid, S. C. E. Tsang, Superior performance of Ag over Pt for
hydrogen evolution reaction in water electrolysis under high overpotentials.
ACS Applied Energy Materials 2 (2019) 1221-1228. doi:
10.1021/acsaem.8b01777
I7.5. 25 T.
= JIuuk: https://pubs.acs.org/doi/10.1021/acsaem.8b01777
=  HWHpaekcupane: https://www.scopus.com/pages/publications/85064969635
https://www.webofscience.com/wos/woscc/full-record/ WOS:000459948900034
= JIF =4.473, Q1 (2019) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=ACS%20APPL%20ENERG%20MATER&year=2019
SJR =1.495, Q1 (2019)
https://www.scimagojr.com/journalsearch.php?g=21100904205&tip=sid

B. Tzaneva, M. Aleksandrova, V. Mateev, B. Stefanov, 1. Iliev,
Electrochemical Properties of PEDOT: PSS/Graphene Conductive Layers in
Artificial Sweat. Sensors 24 (2024) 39. doi: 10.3390/s24010039

17.6. = JIuuk: https://www.mdpi.com/1424-8220/24/1/39 25 T.

=  UHaekcupane: https://www.scopus.com/pages/publications/85181938707
https://www.webofscience.com/wos/woscc/full-record/ WOS:001 140691300001

= JIF =3.5, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-profile?journal=SENSORS-
BASFEL &vyear=2024
SJIR =0.764, Q1 (2024)
https://www.scimagojr.com/journalsearch.php?q=130124&tip=sid

B. Tzaneva, V. Mateev, B. Stefanov, M. Aleksandrova, 1. Iliev,
Electrochemical Investigation of PEDOT: PSS/Graphene Aging in Artificial
Sweat. Polymers 16 (2024) 1706. doi: 10.3390/polym16121706

I7.7. »  JInsk: https:/www.mdpi.com/2073-4360/16/12/1706 25T

=  UHaekcupane: https://www.scopus.com/pages/publications/85197170459
https://www.webofscience.com/wos/woscc/full-record/ WOS:001257546500001

= JIF =4.9, Q1 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=POLYMERS-BASEL &vyear=2024
SJIR =0.918, Q1 (2024) https://www.scimagojr.com/journalsearch.php?q=54222 &tip=sid

D. K. Ivanova, B. L. Stefanov, N. V. Kaneva, A Highly Efficient Tribocatalysis
of La/ZnO Powders for Degradation of Rhodamine B. Catalysts 14 (2024) 527.
doi: 10.3390/catal 14080527

= JIuuk: https://www.mdpi.com/2073-4344/14/8/527
I'7.8. =  UHpaekcupane: https://www.scopus.com/pages/publications/85202634452 20T.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001304973600001
= JIF =4.0, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=CATALYSTS&vyear=2024
SJIR =0.746, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?g=21100332402&tip=sid
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Ne bubéanorpadcka u HaykoMeTpruaHa MHpoOpManms Touxkn

D. Ivanova, H. Kolev, B. L. Stefanov, N. Kaneva, Enhanced Tribodegradation
of a Tetracycline Antibiotic by Rare-Earth-Modified Zinc Oxide. Molecules 29
(2024) 3913. doi: 10.3390/molecules29163913

I'7.9. »  JInsk: https:/www.mdpi.com/1420-3049/29/16/3913 25T

=  UHaekcupane: https://www.scopus.com/pages/publications/85202690809
https://www.webofscience.com/wos/woscc/full-record/ WOS:001305697300001

= JIF =4.6, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=MOLECULES&year=2024
SJIR =0.865, Q1 (2024) https://www.scimagojr.com/journalsearch.php?q=26370&tip=sid

D. Ivanova, H. Kolev, B. I. Stefanov, N. Kaneva, ZnO and ZnO/Ce Powders as
Tribocatalysts for Removal of Tetracycline Antibiotic. /norganics 12 (2024)
244. doi: 10.3390/inorganics12090244

r7.10. = JIuuk: https://www.mdpi.com/2304-6740/12/9/244 20 T.

=  HWHaekcupane: https://www.scopus.com/pages/publications/85205272891
https://www.webofscience.com/wos/woscc/full-record/ WOS:00132387080000 1
= JIF = 3.0, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=INORGANICS&vyear=2024
SJIR =0.509, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?g=21100857210&tip=sid

D. Ivanova, H. Kolev, B. Stefanov, N. Kaneva, Photofixation Pd
Functionalization of ZnO Thin Films for Efficient Photocatalytic Removal of
Doxycycline Antibiotic in Aqueous Phase. Applied Sciences 15 (2025) 1609.
doi: 10.3390/app15031609

r7.11. = JIuuk: https://www.mdpi.com/2076-3417/15/3/1609 20 T.
= HHaekcupane: https://www.scopus.com/pages/publications/85217828851
https://www.webofscience.com/wos/woscc/full-record/ WOS:001418433100001
= JIF =2.5, Q3 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=APPL%20SCI-BASEL &year=2024
SJIR =0.521, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?g=21100829268 &tip=sid

D. Ivanova, H. Kolev, R. Mladenova, B. 1. Stefanov, N. Kaneva, Harvesting
Friction Energy on Zinc Oxide and Zinc Oxide/Europium Oxide Sol-Gel
Catalysts for Tribocatalytic Paracetamol Degradation. Molecules 30 (2025)
2265. doi: 10.3390/molecules30112265

F7.12. | & Jlus hitps//www.mdpi.com/1420-3049/30/11/2265 25 T.

=  HWHpaekcupane: https://www.scopus.com/pages/publications/105007895040
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Ne bubinorpagcka n HaykoMeTpU4YHA HH(POPMALHA Touxkn
L. Iliev, G. T. Nikolov, N. Tomchev, B. I. Stefanov, B. Tzaneva, Design and
Assessment of Flexible Capacitive Electrodes for Reusable ECG Monitoring:
Effects of Sweat and Adapted Front-End Configuration. Sensors 25 (2025)
5856. doi: 10.3390/525185856

I7.13. = JIuuk: https://www.mdpi.com/1424-8220/25/18/5856 25 T.

=  HWHpaekcupane: https://www.scopus.com/pages/publications/105017118560
https://www.webofscience.com/wos/woscc/full-record/ WOS:001581116300001

= JIF = 3.5, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-profile?journal=SENSORS-
BASEL&vear=2024

= SJR=0.764, Q1 (2024)
https://www.scimagojr.com/journalsearch.php?q=130124&tip=sid

[I'bpBaTa rpyna ny0JuKanuM € CBbp3aHa C pa3padOTKa Ha EKCIICPUMEHTAIHU METOIU U
CTCHIOBE 3a in Sifu MOHHTOPHMHI M KOJHMYECTBEHA OLCHKAa Ha KHHETHKara Ha QOTo- H
CJIEKTPOKATAJIUTUYHHU XETEPOTeHHU PEaKlny B Te4Ha U ra3osa ¢aza [['7.1.; I'7.4.; I'7.5.]. Pazpaborenu
ca 1abopaTOPHU PEaKTOpU W METOAMKHU 3a MpociesBaHe Ha (OTOKATATUTHYHHU MPOLECH B PEATHO
BpeMe M ONpeAeisiHe Ha KBAaHTOB JOOMB, KaKTO W EKCIIEPUMEHTAIHM CTEHJOBE 3a OLIEHKa Ha
€JIEKTPOKATaJIUTUYHA aKTUBHOCT.

Bropara mocoka Ha Hay4YHM M3cJeIBaHUsA 00XBalla MOBEPXHOCTHOTO (PyHKIIMOHATIM3HPAHE
Ha paznuunu oT TiO, gortokaranuzatopu upe3 UV-acuctupano horopukcupane, KaTo ouepTaHara B
HsiKOM OT myOsmkanuure KpM ['pyna B konpenmus 3a goTodukcupaHe Ha KOKATaIW3aTOPH, Ype3
KOHTpOJI BbpXy HIpuioxeHara go3a UV cBeminHa € BamuaupaHa BbpXy cnoese oT ZnO [I'7.11].
[lorBBpAcHa € BB3MOXKHOCTTA 32 m3non3BaHe Ha UV mozara mpu ¢oTodukcupane kato epekTuBeH
napamMeTsp 3a KOHTPOJ Ha XUMUYHOTO chcTosiHue Ha Pd xokaranmmzatop, poTtodukcupan Bepxy ZnO,
BOJEIIO 10 3HAYUTEIHO MOBHIIABaHE HA (POTOKATATUTHYHATA AKTUBHOCT NPU pasrpakiaHe Ha
OpraHUYHU 3aMbPCUTEIH.

Tperara rpyna npuHocH BKIIO4YBa (QU3NYHO M (PU3MKOXUMHYHO OXapaKTepuU3UpaHe Ha
MaTepUaH U MOBBPXHOCTH B pAMKHUTE Ha IIUPOK KPBI' OT ChbBMECTHH u3cinensanus [1'7.25 I'7.35 I'7.6—
I'7.10; I'7.12; I'7.13]. Te oOxBamaT €JICKTPOXPOMHU M OKCHIHH THHKH (WUIMH, MaTepHaldl 3a
OMOCEH30pHH NPUIIOKEHUS X TPHOOKATATUTHYHO aKTUBHH CUCTEMH. B Te3u n3cneaBanus MpuHOCHT Ha
KaHAMJaTa € KOHLUEHTPUPAH BBPXY CTPYKTypeH, MOPQOJOTMYEH W CIEKTPOCKOICKU aHaIu3 H
WHTEpIpeTalysi Ha pe3yiTaTUTe BbB BpPB3Ka C YCTAaHOBSIBAaHE HA 3aBUCHUMOCTUTE CTPYKTypa —
CBOICTBAa — aKTHUBHOCT.

PE3IOMETA HA HAYYHHU NYBJIUKAIIUU OT IT'PYIIA T

B. L. Stefanov, N. V. Kaneva, G. L. Puma, C. D. Dushkin, Novel integrated reactor for
evaluation of activity of supported photocatalytic thin films: Case of methylene blue
degradation on TiOz and nickel modified TiO2 under UV and visible light. Colloids and
Surfaces A: Physicochemical and Engineering Aspects 382 (2011) 219-225.

I'7.1.

Pe3rome: B HacTosmiaTa pa60Ta € MPCACTAaBCH HMHTCIPUPAH PCAKTOP 3a MU3CJICABAHC HAa AKTHUBHOCTTA Ha
(bOTOKaTaJ'II/BaTOpI/I, I/IM06I/IJ'II/I3I/IpaHI/I IoJQ (bOpMaTa Ha TBHKH (I)I/IJ'IMI/I. PeaKIII/IOHHI/ISIT CbJ MIpEACTaBJIsIBA
CIICHUAIIHO KOHCTPYHUPAaHA CTHKJICHA KIOBCTA, ChAbpPiKallla (I)OTOKEITEU'H/ITI/I‘IHI/IH 06pa3eu 1 PAa3TBOP Ha MOACJICH
OpraHu4cH 3aMbpPCUTCIL. OOaBUYBaHETO CE ocurypsBa OT Tp’L6Ha UV namna uiy MacuB OT Oeau CBCTOAMOOH,
MOHTHUPAHU B Kallaka Ha KFOBCTATA, KaTO pa3TBOPHT CC pa36LpKBa HCMPCKBCHATO € CJI MUHUMH3UPAHC HA MaC-
MPCHOCHT. KOHHGHTpaIII/IHTa Ha 3aMBPCUTCIIA CC IPOCIICAABa in situ Upe3 HUHTCTpHpaHa (I)OTOMeTpI/I‘{Ha
CUCTEMa, U3I0JI3BaIlla HUCKOMOIICH JIa3ep, C'I)O6pa3€H C a6COp6HI/IOHHI/ITe CIICKTPU Ha MOACITHU 6arp1/ma KaTto
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MetumiieHOBO cuHBO, PeakTnBHO uepHO M ManaxuToBo 3eieHO. B paMknTe Ha HACTOSIIIOTO W3CIIC/ABAHE
pPEaKTOPBT € M3MONI3BAaH 3a ONpeJelsHe Ha BIMSHHETO Ha MHTCH3WTETa Ha aKTHBHpAIla CBETJIMHA BBPXY
CKOPOCTHHTE KOHCTAaHTH Ha Ha pasrpakJaHe HA OpraHudHO Oarpmio (MeTHIICHOBO CHHBO) BBPXY THHKH
¢unmu ot tutaHoB anokcua (Degussa P25) u Ni-momndunupan TiO2. dorokaramuTnyHaTa akKTHBHOCT Ha
KaTanu3aTtopute npu aktuBupaHe ¢ UV W BHIMMa CBETIMHA € OIECHEHA C IIOMOIITAa Ha pa3paboTeHaTa
peakTopHa cucTeMa B paMKuTe Ha camo | h ekcrieprMeHTanHo Bpeme, BKiTrouBammo 30 min TbMHa aacopOIus
Ha Oarpmmoro m 30 min obGmpuyBane. PeakTopbT € momxomsimr 3a OBpP3 CKPMHHMHT Ha CKOpPOCTTA Ha
(hOTOKATATMTUYHH POLIECH.

M. A. Arvizu, C. A. Triana, B. 1. Stefanov, C. G. Granqvist, G. A. Niklasson, Electrochromism
r7.2. in sputter-deposited W—Ti oxide films: Durability enhancement due to Ti. Solar Energy
Materials and Solar Cells 125 (2014) 184-189.

Pe3tome: TeHKM ¢(wiMu 0T BOi(paM—THUTaHOB OKCHJ Ca TOJydeHH upe3 peakTnBHO DC MarHeTpoHHO
pasmpaiiBaHe M oXapakTepH3upaHu upe3 PvabppdopraoBa oOpaTHOpasceiiBalna ClIeKTpOMETpPHs], PEHTTCHOBA
Iudpaknys, CKaHHpalla eJIeKTPOHHAa MHKPOCKONHS M aTOMHO-CHIIOBA MHKpOCKOMUs. EnexTpoxpomHHTE
CBOHCTBa Ha (HMIIMHTE Ca H3CIIECABAHY Ype3 NUKINIHA BOITAMIICPOMETPHS B €IEKTPOIIUT OT JIUTHEB IEPXJIOpaT
B TIPONMJICHKApOOHAT, KaKTO W Ype3 HM3MEpBaHMs Ha ONTHYHATa mporyckiauBocT. [lobaBsHero Ha Ti
CBIIECTBEHO IMoArnoMara (hOpMHpaHEeTO HA aMOp(HA CTPYKTypa Ha (pUIMHUTE M BOAW O CTaOMIM3HpaHe Ha
€JIEKTPOXMMHUYHOTO UM IUKJIMPAHE U Pa3LIMpsIBaHe Ha JUHAMHYHIS TUAra30H Ha eNeKTPOXPOMHHS e(eKT.

T. Ivanova, A. Harizanova, T. Koutzarova, B. Vertruyen, B. Stefanov, Structural and
r7.3. morphological characterization of sol-gel ZnO: Ga films: Effect of annealing temperatures.
Thin Solid Films 646 (2018) 132-142.

Pe3tome: 301-Ten TEXHOJIOTHATA € YCIIEIIHO TPHIIOKEHA 32 MMoydaBaHe Ha ThHKH ¢uamu oT ZnO:Ga upes
METO/la Ha CIMH-KOATHHT. TeXHWTe CTPYKTYPHH M ONTHYHM CBOWCTBA Ca HM3CIEIBAaHM B 3aBHCHMOCT OT
CHIBP)KAaHMETO Ha JIOTIaHTa M TemIlepaTypaTta Ha orrpsiBane B uHTepBaia 300-600 °C. Hotupanero ¢ Ga e
peanmmsupano upe3 mobaBsuHe Ha 1, 2 u 3 wt% Ga(NO;3); B muHKoBHA 3071, CTPYKTYpHUST aHAIH3 4Ype3
pentresoBa audpaxiws (XRD) nmokaspa BiomaBaHe Ha KpUCTATHOCTTA Ha (PUIIMHUTE TIPH BBEXKAAaHE HA TaJIHH,
KaTo He ca HaOJIOJaBaHW NPHMECHH ITMKOBE, CBBP3aHM C METAICH Tajuii WINM TaleBO-OKCHAHHU (has3u.
Bubpannonnure cBoiicTBa ca oxapakTepu3upaHH upe3 uWH(ppadepBeHa crekTpockonms ¢ Dypue
tpancopmanus (FTIR). FTIR ananu3bT He 1aBa eAHO3HAYHH T0KA3aTENICTBA 32 HAIMYUE HA TATMEBU OKCHTHH
(a3m, HO aOCOpOIMOHHNTE JICHTH ca SICHO TOBJIUSHN OT q00aBkara Ha (Ga, KaTo € Bb3MOXKHO IPUITOKPUBAHE
Ha BuOparute Ha Zn-O u Ga-O Bpw3kuTte. 3omn-ren noaydenure ZnO:Ga ThHKH GHIMHU IPOSIBIBAT MO-BHCOKA
MIPO3PAavHOCT BBB BUAMMATa 00JacT B cpaBHeHHE ¢ u3xonuute ZnO ¢uimMu. YCTaHOBEHO €, e MUpruHaTa Ha
onrtuyHara 3a0paHeHa 3oHa Ha ZnO:Ga ¢uiaMmuTe ce yBelnMYaBa BCICACTBHE HA JOTHPAHETO C TaHH.
Mopdonorusata Ha QUIMHUTE € HW3CIEABaHA Ype3 ATOMHO-CHIIOBA MHKPOCKONHS, KaTO € yCTaHOBEHO, 4e
nobaBkara Ha Ga OKa3Ba CHIECTBEHO BIMSIHUE BHPXY Hesl. [loBppxHOCTHATA TpamaBocT Ha ZnO:Ga ¢punmute
€ TT0-HHCKa B CpaBHEHHME ¢ Ta3n Ha HeMoaudummpanute ZnO Gpunmu.

L. Osterlund, A. Mattsson, M. Brischetto, J. J. Byberg, B. L. Stefanov, Y. X. Ji, G. A.
r7.4. Niklasson, Spectral Selective Solar Light Enhanced Photocatalysis: TiO2/TiAIN Bilayer Films.
Topics in Catalysis 61 (2018) 1607-1614.

Pe3rome: PaboTara nemoHCTpHpa, Y€ CIIEKTPAITHO CEIEKTUBHHU (POTOKATATUTHYHH MHOTOCIIONHH THhHKU (QHIIMH
Morar Ja ObJaT LEeJeHACOYCHO IPOEKTHPAaHW Taka, Y€ Ja OIMOJ30TBOPSIBAT LENIUS CIBHUYEB CIIEKTHp 32
MOBUINIABaHE Ha e(eKTHBHOCTTA NpH Ta30(a3oBo (HOTOKATAIUTUYHO OKHCICHHWE Ha aneTainaexui. ThHKH
¢ummu ot anartazeH TiOz2 ca OTIOXKEHH BbPXY ThHBK ONTHYHO-abcopOupan cioit TIAIN ¢ men momydyaBaHe Ha
nBycioiHu ctpyktypu TiO2/TiAIN ype3 DC marHeTpoHHO paslpaliBaHe BBPXY aTyMHHHEBU ITOJUIOKKH.
CTpyKTypHHUTE ¥ ONTHYHHUTE CBOWCTBA Ha (PHIMHTE ca OXapaKTEpHU3WpaHU Ype3 PEeHTreHOBa AN(MPAKIUS H
PamanoBa cnekrpockonus. CKOpOCTTa Ha peakIusATa W KBAaHTOBUAT JOOMB TIPH OTCTPAHSIBAHETO Ha
arieTalIeX ]| Ca N3MEPEeHH, KaTo € YCTaHOBEHO IOYTH JIECETOKPATHO yBEIMYCHHE HAa KBAaHTOBHS JTOOWB 3a
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neycnoiinute TiO2/TiAIN ¢unvu B cpaBaenue c¢ exHocioeH TiO2 ¢uiM, chrocTaBUMO C MOJOOpEHUTA,
MIOCTHT'aHU IIPH HOBH XETEPOCTPYKTYPHH oTOKaTanmn3aTopu. IlomyuennTe pe3ynraTy ca MHTEpIPETHPAHH B3
OCHOBa Ha TeMIepaTypHO-UHIyIMpaHa MPOMsIHa B KWHETHKATa Ha peaknusaTa. [lorrpmaHeTo Ha CUMyTHpaHa
CITbHYEBA CBETJIIMHA BOAW JO IOBHIIaBaHe Ha Temneparypara Ha TiAIN cmos ¢ mo 126 K. Ilokasano e, ye
CBITBTCTBALIOTO IOBUINABAaHE HA TeMIleparypara Ha NmoBbpxHOCTHHS cinoi TiO2 ¢ okonmo 100 K m3mectBa
PaBHOBECHETO HA MOBBPXHOCTHO-aJICOPOMPAHUTE BOAHU MOJIEKYIH OT MHOTOCIOEH KBbM CyO-MOHOCIOCH
pexxuM. [Ipenmara ce, 4e UMEHHO TO3M €(eKT € OCHOBHATa IPUYMHA 32 HAOIIOaBaHOTO TOBHIIABAHE Ha
(hoTOKaTaTMTHYHATA AKTHBHOCT, THil KATO MOJIEKYJIMTE OT ra3oBata (paza Morar Jja KOHTaKTyBaT AUPEKTHO ChC
CBOOOIHN OT KOOPJMHHUPAHA BOJA aKTHBHHU MOBBPXHOCTHH IIEHTPOBE, 0€3 HEOOXOANMOCT OT ANU(Y3HUs Mpe3
TBHBK BOJIeH cioil. OOChIeHHM ca MOCIEACTBHATA OT TE3W PE3YITaTH 3a ILEINCHACOYCHUS KOHTPON Ha
TeMIIepaTypaTa ¥ OTHOCHUTEIHATa BIQKHOCT C IIeJ IOCTUTaHe Ha e(eKTHBEH (OTOKaTaIn3 B Trazosa (asa,
KaKTO ¥ 32 ()OTOKATATMTUYHHUTE ITPHIIOKEHNS Ha CIIEKTPAITHO CEJIEKTUBHU CI'bHYEBO-a0copOrpantyt Guimm.

J. Mo, B. L. Stefanov, T. H. Lau, T. Chen, S. Wu, Z. Wang, X. Q. Gong, I. Wilkinson, G.
Schmid, S. C. E. Tsang, Superior performance of Ag over Pt for hydrogen evolution reaction in
water electrolysis under high overpotentials. ACS Applied Energy Materials 2 (2019) 1221-
1228.

I'7.s.

Pe3tome: B cBeToBeH Mamad ca IOJIOKEHW 3HAYMTEIHH H3CIIEAOBATEIICKH YCWIINS 3a pa3paboTBaHe Ha
KaTau3aTtopu 0e3 6JaropoTHi METaJIH 3a eJIEKTPOJIN3bOPH 32 IToTy4yaBaHe Ha Hz 0T Bb300HOBsIEMH eHEpIrHHHH
M3TOYHULIM. Y CTAaHOBEHO €, Y€ IUIATHHOBUTE KaTaU3aTOPH MPOSABSIBAT Hall-BUCOKA aKTUBHOCT 3a PeaKLUsATa
Ha otgensHe Ha Bojopox (HER) mpm TummdHM eKcrepMMEHTaIHM YCIOBHS, XapaKTEpU3UpAIld ce C
OTHOCHUTEIIHO HHCKAa KHCEJIMHHOCT M MAaJKH TNpeHanpexkenus. Ordens3Ba ce obaye, 4e KaTAIUTHYHATA
AKTUBHOCT CHJTHO 3aBUCH OT KHCEJIMHHOCTTA Ha CPeaTa ¥ MPIIIOKEHOTO MOTEHIIUAITHO OTKJIOHEHNE. B peanHu
ycIoBUS Ha paboTa Ha €IEeKTPOIM3BOPH C BHCOKO HATOBAapBaHE ca HEOOXOOMMH BHCOKAa KHCEIMHHOCT M
3HAYUTETHO OTPHUIATENIHN MOTeHIMany 3a ontummusnpane Ha HER aktuBHOCTTa. B Hacrosmiara pabora ce
JIOKJIa[(Ba, Ye EBTUHM CPEOBPHH KaTaln3aTopH, IMO-CIHEIHATHO CpeObPHH HAHOYACTUIM ¢ KyOndHa ¢opma,
Morar sICHO Ja mposiBsiBat no-sucoka HER axTuBHOCT B cpaBHeHue ¢ Pt mpu qocTurane Ha TakuBa yCIIOBHS,
KaTo MPOLECHT NPOTHYA C Pa3IndHa CKOPOCTOOIPEAEIAINA CThIKA B €IEKTpoNHu3bopa. ToBa MOBeAECHUE ce
obsicHsBa ¢ mo-cinabara Ag-H Bpb3ka Ha mMOBBpXHOCTTa B cpaBHeHHe ¢ Pt-H, koero e mo-OmarompusiTHO 32
peKoMOMHaIMATa Ha BOJOPOJHUTE aToMH ¢ oOpazyBane Ha H». Ilopamu ToBa ce cuuTa, ue HACTOSIIOTO
H3CIIeIBaHe MPEAOCTaBsI HOBH HACOKH 3a NMPOEKTHPaHEe HA MKOHOMHYECKH €(EKTUBHHM U BHCOKOC(EKTHBHH
KaTaJIM3aToOPH, CIOCOOHH /1a 3aMEHST CKBITUTE UM aHAJIO03H, Oa3upaHu Ha OJIArOPOHN METANH, B KITACHYECKUTE
€NEeKTPOIU3BOPH.

B. Tzaneva, M. Aleksandrova, V. Mateev, B. Stefanov, I. Iliev, Electrochemical Properties of

17.6. PEDOT: PSS/Graphene Conductive Layers in Artificial Sweat. Sensors 24 (2024) 39.

Pe3tome: Enexrpoaure Ha ocHoBata Ha PEDOT:PSS npuno6usaT Bee mMo-roysiMo 3HaU4eHHE KaTo MPOBOANMHU
1 (QyHKIMOHAIHM CJIOEBE B PAa3IMYHM CEH30pH M OMOCEH30pH, IOpajay JecHaTa MM M3paboTka M 1odpara
O6roceBMecTHIMOCT. B HacTosmoTo u3cinensane ca pasrienanu cioese PEDOT:PSS/rpaden, ornoxenu upe3
cnpeii-koaThHT BbpXy Ir'bBKaBu PET nomnoxku. CiioeBere ca oxapakTepH3UpaHH 110 OTHOIICHHWE Ha TAXHATA
Mopdostorus u rpamasocT (upe3 AFM u SEM), KakTo U Ha €NEeKTPOXMMUYHUTE UM CBOWCTBA B M3KYyCTBEHA
IIOT, W3CIEABAHMW MOCPEACTBOM ENEKTPOXMMHYHA wMmnenancHa crekrpockonust (EIS) w  mmkmmuna
BonTamnepometpus (CV). YcTaHOBEHO € JOMUHHPAIIO KaalluTHBHO TIOBEICHNE ITPH HUCKH YECTOTH, KaTo 3a
0-71e0eNnTe CII0EBE ca ONPEAEIeHN IpaHNYHN YyecToTH okoito | kHz. ExBuBaneHTHaTa eeKTpuiIecka cXxema,
M3MO0JI3BaHA 3a ampokcuMmupaHe Ha naHHuTe OoT EIS, paskpuBa crelpoTuBieHue mpe3 obema Ha cios,
MPUOTM3UTETHO C TPU TOPSIIbKAa IO-BHCOKO OT CBHIIPOTHBICHHETO HA NPEHOC HAa 3apsau Ha TpaHHUIATa
noBBpXHOCT/TedHOCT. CTOWHOCTHTE Ha KamanureTa, onpeaesieHn ot CV kpuBuTe, ca B uHTepBana 54.3-122.0
mF m 2. Crex 500 CV muksia B moTeHIHaIeH nposopen ot 1 V (o1 —0.3 1o 0.7 V) ce Habmonasa 3axbpkane
Ha Kamamurera OT okoio 94% 3a moBedeTo cloeBe, KaTo Ca PETHCTPUPAaHW MHUHHMAIHH TPOMEHH B
noBbpxHOCTTa.  IlomyueHuWTe  pe3ynraTH  IOKa3BaT  NPAKTHYECKH  IPWIOKEHUS HAa  CIOEBETE
PEDOT:PSS/rpaden kakTo 3a BHCOKOYECTOTHH MMIICJAHCHW W3MEpBaHMUs, CBbP3aHH C OMOMOHUTOPUHT Ha
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OTIENH OpPTraHW M CHUCTEMH, KaTo HMMIICJaHCHA eJIEKTpOKapauorpadus, MMIEAaHCHA IuieTu3Morpadus u
MOHHUTOPHHT Ha JIUIIAHETO, TaKa M KaTO KAlTalIUTHBHY EJIEKTPOIN B HICKOYECTOTHHS TUAIIA30H, Pealn3upaHn
oy popmara Ha cioect mpoBoanmu cTpykrypu PEDOT:PSS/rpaden 3a perncrpupane Ha OMOCHTHAIH.

B. Tzaneva, V. Mateev, B. Stefanov, M. Aleksandrova, I. Iliev, Electrochemical Investigation

17.7. of PEDOT: PSS/Graphene Aging in Artificial Sweat. Polymers 16 (2024) 1706.

Pe3rome: B HacrosmoTo wu3ciegBaHe € MPOYYEeH IMOTEHIHMATBT 3a IPWIOKCHWE HAa KOMIIO3UTHH
PEDOT:PSS/rpaden cnoeBe, OTI0KEHH Upe3 CIPEH-KOATHHT BBPXY I'bBKaBa ITOJUIOKKA, KATO aBTOHOMHH
MIPOBOANMHE (PHIMH B HOCUMH OMoceH30pHHU ycTpoicTBa. CtabmmHoctTta Ha cinoeBete PEDOT:PSS/rpaden e
OIIEHEHA Ype3 eNEeKTpPOXMMHYHa mMnenancHa crnekrpockonus (EIS), mukmmana Bontamnepomerpus (CV) u
nmHeitHa nomsapusaiys (LP) mpy KOHTakT ¢ eJIeKTpONIUT, CHMYJIHpal] M3KyCTBEHa IOT, KaTo CKaHUpalia
enexTpoHHa MuKpockonus (SEM) e u3non3BaHa 3a u3cieqBaHe Ha MOP(OIOTHYHUTE IPOMEHH B CIIOSI CIIE
TE3W M3MHTBaHUs. PesynTature mokassaT, de cJI0EBETE MPOSABABAT MIPE00IIaaBaIl0 KaaluTHBHO ITOBEICHUE
B moteHmmanuust uaTepBas oT —0.3 mo 0.7 V copsmo Ag/AgCl, ¢ rpannuna gecrtora okono 1 kHz, xaro
3agppkar npuoamsuTenHo 90% ot kamanurera cu cinex 500 nukbiaa. CTapeeHeTo IpH U3JIaraHe Ha BB3IyX B
MIPOIB/DKEHHE HAa 6 Mecella BOJM €IMHCTBEHO 10 C1a00 yBEIMYEHHWE Ha MMITEAAaHCa, KOETO JAEMOHCTPHpPA
BB3MOXKHOCT 32 ChXPaHCHHE TIPH MEKHU YCIIOBHS. 3a pa3nuKa OT TOBA, NPOIBIDKUTEIHUAT KOHTAKT (Hax 48 h)
C EJIEKTPOJIUT OT M3KYCTBEHA MOT IIPEAN3BHUKBA 3HAUMTENHA JETpajanus, U3pa3sBalla ce B yBeINYaBaHe Ha
HMIIEZIaHCca C TIoBeYe OT eIWH MopsabK. HabmromaBanaTta Jerpafaiys MOCTaBsS BaKHH BBIPOCH OTHOCHO
JBITOCPOYHATA TPHIOKHMOCT Ha TE3M CIIOEBE B HOCHMH OWOCEH30PHH YCTpOMcTBa W IIOIYepTaBa
HEOOXOANMOCTTA OT AOIBIHUTEIHH 3aIUTHA MEPKH IPH NIPOIBIDKUTENHA yroTpeba. [lomyuenuTe pesynaraTu
JIOTIPUHACAT 32 TEKYIIMTE YCHJIHMS 32 NMOBHINABaHE Ha CTAOMIHOCTTa M HAIEKIHOCTTA Ha IMPOBOIUMHUTE
MaTepraly 3a OMOCEH30PHH NPHUIIOKEHHS B 3/[paBEOIa3BaHETO M OMOTEXHOJIOTUHTE.

D. K. Ivanova, B. L. Stefanov, N. V. Kaneva, A Highly Efficient Tribocatalysis of La/ZnO

I'7.8. . .
78 Powders for Degradation of Rhodamine B. Catalysts 14 (2024) 527.

Pe3tome: TpubokaTamu3bT MpeacTaBisBa o0emaBall MeTo I 3a Olla3BaHe Ha OKOJIHATA CPe/ia, KOMTO U3I0NI3Ba
TprOOeneKTpryHNsl e(eKT, BB3HWKBAII NPH TPHUEHE MEXIy pPasIMYHH MaTepHajld, 3a TCHEpUpaHe Ha
CJIEKTPUYECKH 3apsAAd, CTHUMYJIHMPAIIM NMPOTHYAHETO Ha KaTAINTHYHM peakuuu. B HacTosmara pabota e
EKCTIIEPUMEHTATHO PEaNN3UpaHo TPHOOKATATUTHYIHOTO pasrpakIaHe Ha OpraHuYHOTO Oarpmio Pomamun B
(RhB). Mznon3Bann ca umctu m moaupummpanu ¢ 2 mol.% La mpaxoBe or ZnO, HONydYeHH IO TPOCT
XuApoTepMalieH MeTo. M3crenBaHo € ¥ BIUSHUETO Ha TepMUYHAaTa 00paboTKa BBPXY TPHOOKATATUTHIHATA
aktuBHOCT Ha La/ZnO xatammsaropute mpu Temneparypu 100 u 500 °C. Momudummpannte ¢ La/ZnO
KaTaJlM3aToOpH MOKa3BaT 3HAYMTEIHO MOBHIIEHa epeKTUBHOCT NpH pasrpakaaHetro Ha RhB, karo ce moctura
92% oTcTpansiBaHe B paMkuTe Ha 24 h, B cpaBHeHue ¢ eaBa 58% 3a uuctust ZnO. Y CTaHOBEHO €, 9e TePMUYHATA
00paboTKa oKa3Ba HEOIAroNpUsATHO BIMSHNE BBPXY aKTUBHOCTTA, KaTO €()eKTHBHOCTTA Ha OTCTpaHIBaHE HA
RhB namansBa ot 92% 1o 69% npu noBuimaBane Ha TemrepaTtypata B naTepaia 100-500 °C. HuknmnanaTa
CTaOMIIHOCT Ha KaTaJU3aTOPHUTE € OIEHEHa KaTo OTJIMYHA B PAMKUTE Ha TPH IOCIEIOBATEIHU IUKbHIA. B
3aKJIIOYCHNE € IEMOHCTPHPAHO, Ye upe3 u3non3Bane Ha La/ZnO npaxoBe 3aMbpCeHH OTHAIBYHNA BOJM MOTAT
e(eKTHBHO /1a ObJIaT IPEYNCTBAHH IIOCPEICTBOM IIpUIIaraHe Ha TPUOOKaTau3.

D. Ivanova, H. Kolev, B. L. Stefanov, N. Kaneva, Enhanced Tribodegradation of a Tetracycline

17.9. Antibiotic by Rare-Earth-Modified Zinc Oxide. Molecules 29 (2024) 3913.

Pe3rome: TprOokatann3bT TNpEACTaBIsIBA HOBOBB3HHKBAII aBAaHTApJCH IMPOIEC Ha OKHCICHHE, KOMTO
M3I0JI3Ba TPHOOENEKTPHYHMS e(eKT, OCHOBAH Ha TPHEHE MEXIY PaziIWYHHA MaTephalld, 3a TeHEepHpaHe Ha
CJIEKTPUYECKH 3apsi/in, CIIOCOOHH /1a MHUIIMHMPAT PA3IMYHN KaTATUTHIHN PEaKiy. B HacTosI0TO N3cenBaHe
ca JIEMOHCTPHpPaHU YHCTH U MoAauduImpanu ¢ peakoseMHu okcuan ZnO mpaxose (Lax0s, Euz20s, 2 mol.%)
KaTo e(peKTUBHM TPUOOKATAIN3aTOPH 32 OTCTpaHsIBaHE HA aHTUOWOTHKA TETPAlUKINH — JokcuuukinH (DC).
Jokato yncture ZnO obpasmm mocturat 49% otcrpansBane Ha DC B pamkure Ha 24 h mpu ckopocT Ha
pa3obpkBane 100 rpm, noGaessHero Ha Eu2Os; moBmmaBa edexTuBHOCTTA 10 67%, a ZnO TpaxeT,
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Mogudummpan ¢ Lax0s, moka3zBa Hail-BHCOKa edeKTHBHOCT, pocturama 80% mpH chimata CKOpPOCT Ha
pa3ObpkBanHe. JlOMBIHUTENHOTO yBeIMYaBaHe Ha CKopocTTa Ha pa3obpksane 10 300 u 500 rpm Bou 10 TBITHO
(100%) otctpansBane Ha DC B cimydas Ha ZnO/La B pamkure Ha 18 h, KaTo SICHO M3pa3eHUAT edeKT Ha
CKOpOCTTa Ha pa30bpKBaHE IIOTBBPXKIaBa TPUOOKATAIMTHYHMS XapakTep Ha Ipoleca. Bcewukm
TpHOOKATATN3aTOPH IEMOHCTPUPAT OTIIMYHH PELUKIIMPAIIN CBOHCTBA, KaTo 3arybara Ha akTUBHOCT € 1o 3%
B paMKHTE Ha TPH MTOCIEOBATEIHY [IUKbiIa. OCBEH TOBA, H3CIIECABAHE C YJIOBUTEIH HA PAJUKAIN TOTBBP)KIaBa
KJIFOUOBaTa pOJII Ha TEHEPUPAHETO Ha CYNEPOKCHIHM paAWKalId 3a o0m[ara CKOpOCT Ha pPEaKIHATa.
[Momydenure pe3ynTaTté mOKa3BaT, 4e penko3eMHO-Moxuduuupanute ZnO TpHOOKATaIM3aTOPH MOTaT
e(eKTHBHO J1a OIOJI30TBOPSABAT MEXaHWYHATA €HEPIHs 3a pasrpakIaHe Ha 3aMbPCUTEIN B KOHTAMHHUPAHH
BOJIHU CPENIN.

D. Ivanova, H. Kolev, B. L. Stefanov, N. Kaneva, ZnO and ZnO/Ce Powders as Tribocatalysts

I'7.10. . o
7.10 for Removal of Tetracycline Antibiotic. Inorganics 12 (2024) 244.

Pe3tome: M3cnenBannsiTa B 001acTTa Ha TPUOOKATANN3a, KOWTO CE OCHOBAaBa Ha TPHOOENEKTPHYHHS e(heKT, ce
OCHOBAaBaT BbPXY KOHLEMIHATA, Y€ TPUEHETO MEXKy PA3INYHU MaTEPHAIH MOXKE J1a TEHEpUPa EIEKTPUIECKH
3apsiay, CIOCOOHN JJa MHUIMUPAT KaTATUTHYHA peaknuu. ToBa SBJICHUE NPUTE)KaBa 3HAYMTEIICH OTCHIHAT
3a pasTpakAaHE Ha 3aMbPCUTENN B OTHAJBbYHU BOIAM OT OKOJHATa cpefa. B HacTosmoro wuscienBaHe ca
npoydeHn grcta u Momuduimpanu ¢ Ce (2 mol.%) ZnO npaxoBe KaTo TpHOOKATAIN3ATOPH 3a pasrpakaaHe
Ha pokcuuukiuH (DC) — aHTHOMOTHK OT rpymaTa Ha TETPAUMKIMHUTE — TPH OTCHCTBHE Ha CBETJIHHA.
IlokazaHo e, d4e TpPHEHETO MEXAy KaTajIu3aTopa, PEaKIHOHHMS CBhJ W MarHuTHaTa OBpKaJlKa OT
noyurerpadiayopoermier (PTFE) naxynmpa mpeHoc Ha 3apsi Ha TEXHUTE (a30BH TPAHUIN, KOSTO BOAM IO
pasrpaxaane Ha 3ambpcurenure. OCBEH TOBa € M3CIEABAHO DPA3rpakKAaHETO Ha JOKCHUIWMKINH IIPH TPH
pasnuuHu ckopocTH Ha paszobpksane (100, 300 u 500 rpm). IlomydyeHuTe pe3ynaTaTH MOTBBPIKAABAT
TpHOOKaTAIUTHYHMS e(eKT, KaTo MOKa3BaT HapacTBaHE Ha CTENeHTa Ha pasrpakaaHe Ha DC c¢ yBenndaBaHe
Ha CKOpocTTa Ha pazobpksane. [Ipn m3nomsane Ha ZnO u ZnO/Ce mpaxoBe ca HOCTUTHATH MaKCHMAITHH
CTETICHN Ha pasrpaxkiane choTBeTHO 80% 1 55% B pamkute Ha 24 h pu ckopoct Ha pazobspksane 500 rpm.
Pesynrature OT M3cieBaHETO MOKa3BaT, Y€ TE3W MaTepUalld MOraT e()eKTHBHO Jia pa3rpaXkaaT 3aMbpCUTEIH
BBB BOJ[HA CPEJla Upe3 OMOI30TBOPSIBAHE HA MEXAHUYHATA CHEPIHSL.

D. Ivanova, H. Kolev, B. Stefanov, N. Kaneva, Photofixation Pd Functionalization of ZnO
r7.11. Thin Films for Efficient Photocatalytic Removal of Doxycycline Antibiotic in Aqueous Phase.
Applied Sciences 15 (2025) 1609.

Pe3iome: B HacTosimara pabora e 1eMOHCTpUpaHa KOKaTATUTHYHATa MOAM(HKALKS Ha THHKU (GrMu ot ZnO
ype3 ¢oTtodukcupane Ha naraguii (Pd) ¢ menm moBuimaBane Ha e(EKTHBHOCTTA NMPH (HOTOKATATUTHIHOTO
pasrpaxnaane Ha qokcunukianH (DC). Hemognduumpanu ZnO ¢unmu ca CHHTE3UpaHH O 30J-Tell METOA 1
OTJIOKEHH BBPXY CTBKJIICHHU HOAJIOXKKH Upe3 JUI-KoaTHHT. Briocneacreue ¢pumute ca mogudumpanu ¢ Pd
MIOCPEACTBOM XUMHYHO doToduKcHpane 1mox yarpasroietoBo (UV) oOirpuBaHe, IpU KOETO €€ OCHIIECTBSBA
(oTopemyKIHs Ha BOJIEH pa3TBop Ha Ipekypcop Pd*" ¢ konnentpamus 5 x 107> M. [IpoydeHo e BAHAHHETO Ha
pasmmunu UV 031 Ha otodukcupane (2.5, 5 u 10 J cm™?) Bpxy MopdosorusTa u XuMHYHUS ChCTas Ha Pd-
MogudumpanuTe (GUIMH C IeT KOHTPOJ BBPXY IMOBBPXHOCTHATA (YHKIMOHANIM3AIMA W XUMHYHOTO
cperosinne Ha Pd. 3a oxapakrepusnpane Ha 00pa3uTe ca M3M0JI3BaHN CKaHNUPAIla eJIEKTPOHHA MUKPOCKOTIHS
(SEM), enepruitHo-aucniepcuseH peHTreHoB anaian3 (EDS) u penTrenoBa ¢oTOENeKTpOHHA CIIEKTPOCKOIHS
(XPS). Ipu aucku UV mo3u (2.5 J cm 2) e poTodpukcupan npuOmmsuTenso 1.6 at.% Pd, ocHoBHO Moz ¢opmara
Ha PdO, mokaro npu no-sucoku UV mosu (5-10 J cm™?) ce HabmomaBa yBenudaBaHe Ha ChIBPYKAHUETO Ha
mertaien Pd’. ®ortokaranmuuuroTo pasrpaxkaane Ha DC € U3MePEHO KaKTo B IECTHIIMPAHa, Taka U B 9ENIMAHA
Boza, kato Pd/ZnO ¢uiMuTe moka3BaT 3HAYMTENHO MO-BUCOKA e(heKTHBHOCT Ha oTcTpansBaHe (¢ 40-380%
MI0-BHCOKA) B cpaBHeHHE ¢ HeMonupummpanute ZnO ¢uiMu, kKaTo 00pasiuTe ¢ IMO-BUCOKO ChABPKAHUCE HA
Pd° memoHCTpUpAT Haii-rosMa aKTHBHOCT. 32 BCMUKH H3CIIEABAHN 00pa3y e(pEKTHBHOCTTA Ha OTCTPAHABAHE
B YCIIMSIHA BOJA € MPUOIM3UTEIIHO /IBA ITBTH TI0-BUCOKA B CPAaBHEHHE C Ta3W B JECTHIIMPaHA BOJA.
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D. Ivanova, H. Kolev, R. Mladenova, B. 1. Stefanov, N. Kaneva, Harvesting Friction Energy on
r7.12. Zinc Oxide and Zinc Oxide/Europium Oxide Sol-Gel Catalysts for Tribocatalytic Paracetamol
Degradation. Molecules 30 (2025) 2265.

Pe3tome: IIpeoOpa3yBaHeTo Ha MEXaHWYHA CHEPTHs OT OKOJIHATA Cpela B XMMHUYHA SHEPrHsl MOXe J1a Oble
M3II0JI3BAHO KATO JIECHO JOCTBIIEH, YCTONUYMB M €KOJOTMYHO IIAAAI] €HEeprHeH U3TOYHHMK. B Hacrosmara
paboTa € JEeMOHCTPHPAHO YCIENIHO OIMOJ30TBOPSIBAHE HAa MEXaHWYHA CHEPrus, MpHiokeHa BbpXy ZnO u
ZnO/Euz203 TpuboKaTann3aTopH, MOCPEACTBOM TPHEHE MEKIY XETepPOreHHU MOoBbpxHOCTH. [lox neficTBre Ha
MarHuTHO pa30bpKBaHE TPHOOTEHEPHPAHU EIEKTPUIECKH 3apsay ce MPEHAcsAT Mpe3 KOHTAKTHHS HHTepderic
MEXAY KaTAIMTHYHWTE YacTHUIM W MarHWTHaTa Obpkanka, mokputa ¢ noiurerpadiayopoerwien (PTFE). B
pe3yaTar Ha TO3U Ipolec enekTpoHute ce akymyiaupaT B PTFE cnos, mokaTo BBpXy MOBBPXHOCTTA Ha
KaTaju3aropa ce€ HaTpylnBaT TPUOOTEHEPHPAaHU TOJNOXHUTENHH 3apign  (,aymku). Ilomo6Ho Ha
(hOTOKATATUTUYHUTE TPOIECH, TEeHEPUpPAHUTE IYIKM BBHB BaJCHTHATa 30HAa Ha COJ-TEJI IIONydYCHUTE
KaTaJIM3aTOPH MPOSBSIBAT CUITHA OKHUCIUTETHA CIOCOOHOCT ¥ MOTaT e(heKTHBHO J]a MHUIMNPAT Pa3rpaskaaHeTo
Ha OpPraHWYHM 3aMbpcUTeNd. [IpoBeneHnTe TPHOOKATATNTHYHN TECTOBe MokasBaT, 4e ZnO u ZnO/Eu203
KaTaJIM3aTOPUTE Ca CIOCOOHM Aa OTCTPAHSBAT OPraHMYHH AHAJITETHIH, KaTo Mapareramoll, IPH MarHUTHO
pa3ObpKBaHE B THMHH YCIIOBHUS. Y CTaHOBEHO €, Y€ TPUOOKATAINTHYHATa aKTUBHOCT MOXKE JIOIBIHUTEIHO J1a
Ob/ie TOBHIIIEHA Ype3 KOHTPOJ BBPXY KOJIMYECTBOTO Ha peakozeMHus pomupamy areHT (1, 2 u 3 mol.%),
CKOpOCTTa Ha pa30bpKBaHE W OpOS Ha M3IOJI3BAaHUTE MArHUTHU ObpKaigkd. OCBEH Ye mpeziara eKOJI0rHIHO
OpPHEHTHPaH TPHUOOKATAIUTHYCH IIOAXOJX 3a OKHCIUTEIHO IIPEYNCTBAaHE HA OPTraHWYHH 3aMBbPCHTEIH,
HacrosAmara paboTa JEMOHCTPHpa M TMOTCHIMAJEH BT 3a IpeoOpasyBaHe Ha MEXaHWYHATa E€HEpPTusl OT
OKOJIHATa CpeJa B XMMUYHA €HEPIHs, ¢ Bb3MOXKHH IPWIOKEHHUS B yCTONUYMBATA EHEPreTUKA U €KOJIOTUYHATA
pemMenuanus.

L. Tliev, G. T. Nikolov, N. Tomchev, B. I. Stefanov, B. Tzaneva, Design and Assessment of
r'7.13. Flexible Capacitive Electrodes for Reusable ECG Monitoring: Effects of Sweat and Adapted
Front-End Configuration. Sensors 25 (2025) 5856.

Pe3rome: B Hacrosmata paboTa e mpeacTaBeHO pa3pabOTBaHETO W OXapaKTePH3UPAHETO Ha T'HBKAB
KaIaIUTHBEH EIeKTPOJ] 32 OE3KOHTAKTHO perucTpupane Ha enekrpokapauorpamu (ECG), m3paboTeH mo mpoct
Y IKOHOMIYECKH €PEKTHBEH METOJI OT JICCHOOCTHITHE MaTepHaii. ENeKTpoIbT MpeacTaBIsIBa MHOTOCTIOHHA
CTPYKTYpa, ChCTOSINA CE OT MEACH MPOBOIHUK, JIAMUHHPAH C AUCIEKTprdeH ciioi oT mommumun (Kapton®),
HAHECEH BHPXY MOJIMYPETaHOBA MTOI0XKKA. VIMITeTaHCHUTE U KallallNTHBHU XapaKTePUCTHKH Ha SIIEKTPOIa ca
W3CJICIBAHY TIPU PA3IINYHU HUBA HA OBJIAXKHIBAHE HA TEKCTIJICH CETapaTop ¢ W3KYCTBEHA IOT, KAKTO U CIIC
HETOBOTO M3JIaraHe Ha 9YeCTO U3MOI3BaHM JAC3MH(DEKTaHTH, BKIFOUHUTECITHO CTHIOB aJTKOXOJ U HOHA THHKTYpA.
W3mepBaHmsTa Upe3 eNCKTPOXUMHYHA MUMITeaHcHa criekTpockomnus (EIS) m mmpokoiIeHTOBH MMITCIaHCHU
aHAIM3M B 9ecTOTHHA AuanasoH 10'-10° Hz moTeepxmaBaT cTaOWIHO KANAUTHBHO IIOBEICHUE, yMEPEHA
YYBCTBUTEITHOCT KbM BJlara M XMMHUYHA CTAOWITHOCT Ha cucTteMara Kapton—Men mpu yCcoBHs, CHMYIAPATITI
MHOTOKpaTHa ymoTpeOa. 3a JeMOHCTpanus Ha (QYHKIMOHAIHOCTTA € pealn3HWpaHa CIeIualn3npaHa
eJIeKTpOHHA cXxeMa Ha (QpoHT-eH 1 3a peructpupane Ha ECG curnamm mpe3 TeKCTuil. TecToBeTe ChC CUMYIIATOP
BB3IPOM3BEKIAT XapaKTepHH BBHIHOBH (OpMH, a TpeIBapUTCITHUTEC W3MEPBaHHUA C JTOOPOBOIIH
MTOTBHPKAABAT BB3MOXKHOCTTA 3a peructpupane Ha ECG curHamym mpe3 TEeKCTHIHH CIIOCBE, TTO3BOJISIBAIITI
n3MepBaHus 1mpe3 obnekio. [lomydeHnTe pe3yaTaTd moauepTraBaT MOTEHIMATA Ha pa3paOOTEHUs SIEKTPOJ
KaTo HUCKOOIOKETHA TuTaTdopma 3a ObIICIIN U3CICIBAHM B 007acTTa HA HOCUMH CEH30PH 32 MOHUTOPHHT
Ha OMOCUTHAIIH.
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ABSTRACTS OF THE SCIENTIFIC PUBLICATIONS
of Ch. Assistant Prof. Dr. Bozhidar Ivaylov Stefanov
submitted for participation in a competition for the academic position of
Associate Professor in the field of higher education 4. Natural Sciences, Mathematics and
Informatics, professional field 4.2. Chemical sciences,
scientific specialty Solid State Chemistry,
announced in the State Gazette No. 101/27.11.2025

I.  GENERAL CHARACTERISTICS OF THE SCIENTIFIC OUTPUT

The total number of scientific publications of Ch. Assistant Prof. Dr. Bozhidar Ivaylov Stefanov is 39,
including 7 publications related to procedures for the acquisition of the PhD degree and the academic
position of Chief Assistant Professor, as well as 11 conference publications in non-quartile proceedings,
outside the scope of the minimum requirements for professional field 4.2. The candidate’s scientific
research is primarily focused on heterogeneous photocatalysis, photoelectrochemistry, and surface-
functionalized oxide thin films. A significant part of the publications addresses the relationships
between structure, morphology, and functional properties of TiO»- and ZnO-based materials
synthesized by wet-chemical and physical deposition methods, as well as their application in the
degradation of organic pollutants. The research activity also includes studies on chemical metallization
of functional layers for sensor applications, as well as kinetics and modeling of heterogeneous reaction
processes related to energy conversion and environmental protection.

For participation in the competition, a total of 21 scientific publications are submitted. All
presented publications are written in English and published in peer-reviewed scientific journals with
Q1/Q2 quartiles and JIF/SJR, indexed in internationally recognized databases Scopus and Web
of Science, and have not been used in previous procedures for the acquisition of the PhD degree
or the academic position of Chief Assistant Professor.

Of these:

e For fulfillment of Indicator B4, 8 publications are submitted (7 in Q2 journals and 1 in
a Q1 journal). The candidate is the first author of all publications, and 4 of them are
single-author papers.

e Under Indicator G7, 13 co-authored publications are submitted, of which 8 are
published in Q1 journals and 5 in Q2 journals.

Regarding the citation impact of the candidate’s scientific output, the total number of citations
indexed in Scopus is 375 (excluding self-citations by all co-authors), resulting in a Hirsch index (h-
index) of 11 at the time of application. For the 21 publications submitted in the competition, a total
of 176 citations indexed in Scopus are reported and applied for fulfillment of Indicator D11.

II.  LIST AND ABSTRACTS OF THE SCIENTIFIC PUBLICATIONS EQUIVALENT TO
A HABILITATION THESIS (GROUP B)

The publications included in Group B, equivalent to a habilitation thesis, share a common thematic
focus on the synthesis and deposition, subsequent modification, and characterization of thin
photocatalytic films and coatings of titanium dioxide (TiO.) and zinc oxide (ZnO) obtained by wet-
chemical technologies.

17 -



Abstracts of the scientific publications Ch. Assist. Prof. Dr. B. Stefanov

Group B - 165/100 pts.
No. Bibliographic and Scientometric Information Points
B. L. Stefanov, B. S. Blagoev, L. Osterlund, B. R. Tzaneva, G. V. Angelov,
Effects of anodic aluminum oxide substrate pore geometry on the gas-phase
photocatalytic activity of ZnO/ALLOs composites prepared by atomic layer
deposition. Symmetry 13 (2021) 1456. doi: 10.3390/sym13081456

B4.1 = Link: https://www.mdpi.com/2073-8994/13/8/1456
o = Indexing: https://www.scopus.com/pages/publications/85112556601 20 pts.
https://www.webofscience.com/wos/woscc/full-record/ WOS:000689780600001
= JIF =2.94, Q2 (2021) https:/jcr.clarivate.com/jcr-jp/journal-
profile?journal=SYMMETRY-BASEL&year=2021
SJR =0.540, Q2 (2021)
https://www.scimagojr.com/journalsearch.php?tip=sid&q=21100201542

B. L. Stefanov, V. S. Milusheva, H. G. Kolev, B. R. Tzaneva, Photocatalytic
activation of TiO,-functionalized anodic aluminium oxide for electroless
copper deposition. Catalysis Science & Technology 12 (2022) 7027-7037. doi:
10.1039/D2CY01466A

B4.2. = Link: https://pubs.rsc.org/en/content/articlelanding/2022/cy/d2¢cy01466a

= Indexing: https://www.scopus.com/pages/publications/85142281642
https://www.webofscience.com/wos/woscc/full-record/ WOS:000871896400001

= JIF =5.0, Q2 (2022) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=CATAL%20SCI%20TECHNOL &year=2022
SJR =1.183, Q2 (2022)
https://www.scimagojr.com/journalsearch.php?tip=sid&q=21100240500

20 pts.

B. L. Stefanov, Optically Transparent TiO, and ZnO Photocatalytic Thin Films
via Salicylate-Based Sol Formulations. Coatings 13 (2023) 1568. doi:
10.3390/coatings14070795

= Link: https://www.mdpi.com/2079-6412/13/9/1568
B4.3. = Indexing: https://www.scopus.com/pages/publications/85172797105 20 pts.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001073391100001
= JIF =2.9, Q2 (2023) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COATINGS &vyear=2023
SJR =0.493, Q2 (2023)
https://www.scimagojr.com/journalsearch.php?q=21100872725 &tip=sid

B. . Stefanov, Wet-Chemical Fabrication of Functional Humidity Sensors on a
Ti0O,-Coated Glass Substrate via UV Photodeposition. Coatings 14 (2024) 795.
doi: 10.3390/coatings14070795

= Link: https://www.mdpi.com/2079-6412/14/7/795
B4.4. = Indexing: https://www.scopus.com/pages/publications/85199806521 20 pts.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001278141000001
= JIF =2.8, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COATINGS &year=2024
SJR =0.539, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=21100872725&tip=sid
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No. Bibliographic and Scientometric Information Points
B. L. Stefanov, B. R. Tzaneva, V. M. Mateev, 1. T. Iliev, Electroless Copper
Patterning on TiO»-Functionalized Mica for Flexible Electronics. Applied
Sciences 14 (2024) 9780. doi: 10.3390/app14219780

= Link: https://www.mdpi.com/2076-3417/14/21/9780
= Indexing: https://www.scopus.com/pages/publications/85208460822
B4.5. https://www.webofscience.com/wos/woscc/full-record/ WOS:001352166800001
= JIF =2.5, Q3 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=APPL%20SCI-BASEL &year=2024
SJR =0.521, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=21100829268&tip=sid

20 pts.

B. 1. Stefanov, H. G. Kolev, MnOx and Pd Surface Functionalization of TiO,
Thin Films via Photodeposition UV Dose Control. Photochem 4 (2024) 474-
487. doi: 10.3390/photochem4040029

= Link: https://www.mdpi.com/2673-7256/4/4/29
= Indexing: https://www.scopus.com/pages/publications/85213552597
B4.6. https://www.webofscience.com/wos/woscc/full-record/ WOS:001385491600001
= JIF =2.3, Q3 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=PHOTOCHEM-BASEL&year=2024
SJR =0.465, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=2110120373 6 &tip=sid

20 pts.

B. L. Stefanov, Photoelectrochemical and Photocatalytic Activity of
Photodeposition-Functionalized Ag/TiO; and MnO/TiO; Thin Films.
Catalysis Today 459 (2025) 115447. doi: 10.1016/j.cattod.2025.115447

= Link: https://www.sciencedirect.com/science/article/pii/S0920586125002652
B4.7. = Indexing: https://www.scopus.com/pages/publications/105009615271 25 pts.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001528565500001
= JIF =5.3, Q1 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=CATAL%20TODAY &year=2024
SJR = 1.05, Q1 (2024)
https://www.scimagojr.com/journalsearch.php?q=16377 &tip=sid

B. L. Stefanov, Laser-Patterned and Photodeposition Ag-Functionalized TiO»
Grids on ITO Glass for Enhanced Photocatalytic Degradation. Coatings 15
(2025) 709. doi: 10.3390/coatings 15060709

= Link: https://www.mdpi.com/2079-6412/15/6/709
B4.8. = Indexing: https://www.scopus.com/pages/publications/105009101001 20 pts.
https://www.webofscience.com/wos/woscc/full-record/ WOS:001515470100001
= JIF =2.8, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COATINGS &year=2024
SJR =0.539, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?q=21100872725&tip=sid
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The scientific contributions of the publications presented under indicator B4 can be summarized
in three main directions with fundamental, applied-scientific, and applied character.

The first direction focuses on the synthesis and physicochemical characterization of planar
and spatially structured photocatalytic coatings based on TiO, and ZnO deposited on glass and
nanoporous anodic aluminum oxide (AAQ) substrates [B4.1.; B4.2.; B4.3.; B4.8.]. Relationships were
established between the substrate structure and the photocatalytic activity of the deposited oxide layers,
including the role of diffusion limitations in nanoporous architectures. Novel sol-gel formulations
stabilized with salicylic acid were developed, enabling the deposition of conformal TiO, coatings on
substrates with complex geometry, as well as optically transparent photocatalytically active TiO, and
ZnO films on glass. In addition, spatial structuring of sol-gel-derived coatings by laser processing was
demonstrated.

The second direction comprises investigations of the effects of UV-assisted photodeposition
of cocatalysts on the photocatalytic and photoelectrochemical properties of TiO; layers [B4.6.; B4.7.;
B4.8.]. The role of the applied UV dose as a technological parameter governing the surface
concentration and chemical state of photodeposited cocatalysts of metallic (Me) and metal oxide
(MeOx) type was systematically studied. Correlations were established between the UV dose during
photodeposition and the resulting photocatalytic and photoelectrochemical activity, explained by the
formation of heterojunctions (TiO2]Me and TiO»|MeOy). It was further demonstrated that, in TiO;
photoanodes deposited on ITO-coated glass, the TiO,ITO heterojunction significantly affects charge
recombination processes. This finding led to the formulation and experimental validation of a concept
for spatially structured and partially covered Ag/TiO./ITO architectures exhibiting enhanced
photocatalytic activity.

The third direction has a pronounced applied character and is aimed at the development of
methods for fabricating functional sensors through photocatalytically assisted surface functionalization
and chemical metallization of photocatalytic surfaces [B4.2; B4.4; B4.5]. The feasibility of using TiO»
as both a photocatalytically active and adhesion-promoting layer for localized activation of electroless
copper deposition was demonstrated on various substrates, including AAO, glass, and flexible mica.
Functional devices were realized, including an impedimetric relative humidity sensor fabricated on
TiO,-functionalized glass and a flexible temperature sensor on TiO,-coated mica, demonstrating the
potential of the developed approaches for engineering applications in microelectronics.

ABSTRACTS OF SCIENTIFIC PUBLICATIONS FROM GROUP B

B. L. Stefanov, B. S. Blagoev, L. Osterlund, B. R. Tzaneva, G. V. Angelov, Effects of anodic
B4.1. aluminum oxide substrate pore geometry on the gas-phase photocatalytic activity of ZnO/A1>0O3
composites prepared by atomic layer deposition. Symmetry 13 (2021) 1456.

Abstract: We report on the photocatalytic activity of ZnO layers deposited by atomic layer deposition on a
porous anodic aluminum oxide substrate with hexagonal pore symmetry and varied pore dimensions.
ZnO/AL203 composites were prepared with pore diameters in the range 93—134 nm and interpore distance in
the range 185-286 nm, and their photocatalytic activity was measured for gas-phase photocatalytic oxidation
of acetaldehyde at varying UV illumination intensities (0.08-3.94 mW c¢m ). The results show that substrates
with narrower pore diameters (<115 nm, in the case of this study) have a detrimental effect on the photocatalyst
performance, despite their higher effective surface. The results are explained on the basis of limited mass
transfer inside the porous structure and can be used as a guideline in the purposeful design of photocatalysts
with a nanoporous or nanotubular structure.
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B. L. Stefanov, V. S. Milusheva, H. G. Kolev, B. R. Tzaneva, Photocatalytic activation of TiOx-
B4.2. functionalized anodic aluminium oxide for electroless copper deposition. Catalysis Science &

Technology 12 (2022) 7027-7037.
Abstract: We demonstrate conductive copper layer patterning of TiO2-functionalized anodic aluminium oxide
(AAO) by means of Cu electroless deposition (Cu-ELD). 4 pm thick AAO layers were obtained by anodization
of Al foil at 140 V in 5% H3POs and functionalization with TiO2 by dip-coating in a salicylic-acid-based Ti
sol. We show that TiO. functionalization improves the AAO chemical stability at pH 12.8, allowing its
metallization in an alkaline, HCHO-based Cu-ELD bath. In lieu of a noble metal catalyst, surface activation of
TiO2/AAO was accomplished by photocatalytic reduction of a Cu[EDTA] complex under ultraviolet (UV)
illumination through a photomask. The effects of UV dose on the photocatalytic activation of TiO2/AAO were
studied in the range 1.25-20 J cm 2. Uniform surface coverage of reduction products were obtained at doses
<7.5J cm2, followed by the formation of 100-500 nm particles upon prolonged UV exposure. XPS analysis
revealed a mixed phase Cu" : Cu*" composition in a 3 : 1 ratio of the Cu[EDTA] reduction products, which
were found to be active as a Cu-ELD catalyst. Conductive Cu patterns with sheet resistance as low as 0.54 Q
sq ! were obtained within 15 min of Cu-ELD.

B. 1. Stefanov, Optically Transparent TiO2 and ZnO Photocatalytic Thin Films via Salicylate-
Based Sol Formulations. Coatings 13 (2023) 1568.

Abstract: Sol compositions for transparent TiO2 and ZnO photocatalytic thin film deposition are of interest
for the wet-chemical fabrication of self-cleaning coatings. The choice of stabilizing agent is crucial for the sol

B4.3.

film-forming properties, with acetylacetone and monoethanolamine conventionally employed for TiO: and
ZnO deposition sols, respectively. Salicylic acid (SA), capable of chelating both Ti(IV) and Zn(II) precursors,
remains underexplored. This study presents novel SA-based sol formulations for the deposition of both TiO:
and ZnO films, based on titanium tetraisopropoxide (TTIP) and zinc acetate dihydrate (ZAD) precursors, in a
fixed 1:3 (TTIP:SA) and 1:2 (ZAD:SA) ratio, and isopropanol solvent, varied across the 1:10 to 1:20 precursor-
to-solvent ratio range. Fourier- Transform Infrared Spectroscopy analysis and Density Functional Theory
computations confirmed the formation of HoTi[SA]s and Zn[SA].-2H20 complexes. Scanning Electron
Microscopy, X-ray diffraction, and Ultraviolet-Visible spectroscopy were employed to study the structural and
optical properties of the dip-coated films, revealing dense TiO2 (86205 nm) and ZnO (35-90 nm) layers of
thickness proportional to the salicylate concentration and transmittance in the 70-90% range. Liquid- phase
Methylene blue (MB) photooxidation experiments revealed that all films exhibit photocatalytic activity, with
ZnO films being superior to TiOz, with 2.288 vs. 0.366 nmol h™! cm™? MB removal rates.

B. L. Stefanov, Wet-Chemical Fabrication of Functional Humidity Sensors on a TiO2-Coated
Glass Substrate via UV Photodeposition. Coatings 14 (2024) 795.

Abstract: This work demonstrates a completely wet-chemical procedure for the fabrication of a functional
impedimetric humidity-sensing device on a titania (TiO2) surface. Optically transparent anatase TiOz thin films
were deposited on a glass substrate via dip-coating from a titanium tetraisopropoxide (TTIP)—acetylacetonate
(AA)-based sol and surface-functionalized with a nickel oxide (NiOx) layer by ultraviolet (UV)
photodeposition. Photodeposition was employed to form the interdigitated electrode pattern on the TiOx surface
as well through activation with a silver catalyst to promote electroless copper deposition. The relative humidity
(RH) response of the pristine TiO2- and NiOx/TiOz-functionalized sensors was studied by impedance (Z)
measurements in the 15%-90% RH range. It was found that while NiOx functionalization significantly dampens
the RH-Z functional dependence, it improves its overall linearity and may successfully be employed for the

B4.4.

purposeful design of titania-based sensing devices.

B. L. Stefanov, B. R. Tzaneva, V. M. Mateev, L. T. Iliev, Electroless Copper Patterning on

B4.5. TiOz2-Functionalized Mica for Flexible Electronics. Applied Sciences 14 (2024) 9780.

Abstract: The formation of conductive copper patterns on mica holds promise for developing cost- effective
flexible electronics and sensing devices, though it is challenging due to the low adhesion of mica’s atomically
flat surface. Herein, we present a wet-chemical method for copper patterning on flexible mica substrates via
electroless copper deposition (Cu-ELD). The process involves pre- functionalizing 50 pm thick muscovite mica
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with a titanium dioxide (TiO2) layer, via a sol—gel dip-coating method with a titanium acetylacetonate-based
sol. Photolithography is employed to selectively activate the TiO2-coated mica substrates for Cu-ELD, utilizing
in situ photodeposited silver (Ag) nanoclusters as a catalyst. Copper is subsequently plated using a
formaldehyde-based Cu-ELD bath, with the duration of deposition primarily determining the thickness and
electrical properties of the copper layer. Conductive Cu layers with thicknesses in the 70—130 nm range were
formed within 1-2 min of deposition, exhibiting an inverse relationship between plating time and sheet
resistance, which ranged from 600 to 300 m€)/sq. The electrochemical thickening of these layers to 1 pm further
reduced the sheet resistance to 27 m€2/sq. Finally, the potential of Cu-ELD patterning on TiOz-functionalized
mica for creating functional sensing devices was demonstrated by fabricating a functional resistance
temperature detector (RTD) on the titania surface.

B. L. Stefanov, H. G. Kolev, MnOx and Pd Surface Functionalization of TiO2 Thin Films via
Photodeposition UV Dose Control. Photochem 4 (2024) 474-487.

Abstract: This study investigated the influence of the ultraviolet (UV) dose (DYY) on the photodeposition of
MnOx and Pd cocatalysts on 300-nm-thick anatase TiOz thin films, which were prepared via sol—gel dip-coating
on a glass substrate. MnOx and Pd were photodeposited using increasing UV doses ranging from 5 to 20 J cm 2,
from 5 mM aqueous electrolytes based on Mn**/103” or Pd?**, respectively. The effect of the DYY on the MnOx
photodeposition resulted in an increase in Mn?* surface content, from 2.7 to 5.2 at.%, as determined using X-
ray photoelectron spectroscopy (XPS). For Pd, increasing the UV dose led to a reduction in the oxidation state,
transitioning from Pd?* to Pd°, while the overall Pd surface content range remained relatively steady at 2.2-2.4
at.%. Both MnOx/TiO2 and Pd/TiO: exhibited proportional enhancements in photocatalytic activity towards
the degradation of methylene blue. Notably, Pd/TiO2 demonstrated a significant improvement in photocatalytic
performance, surpassing that of pristine TiO>. In contrast, TiO> samples functionalized through wet
impregnation and thermal treatment in the same electrolytes showed overall lower photocatalytic activity
compared to those functionalized via photodeposition.

B4.6.

B. 1. Stefanov, Photoelectrochemical and Photocatalytic Activity of Photodeposition-
Functionalized Ag/TiO2 and MnOx/TiOz Thin Films. Catalysis Today 459 (2025) 115447.
Abstract: This study investigates the impact of UV-assisted photodeposition functionalization on the
photoelectrochemical (PEC) and photocatalytic oxidation (PCO) performance of sol-gel derived TiOz thin
films deposited onto ITO- coated glass substrates. Ag and MnOx species were photodeposited at varying UV
irradiation doses (DY) in the 0 — 10 J cm ™2 range, and their effects on film properties were evaluated through
photoelectrochemical (PEC) measurements, and Methylene blue photocatalytic oxidation (PCO) screening.
Results revealed that both Ag and MnOx functionalization exhibit an optimal DYV that maximizes PEC

B4.7.

performance, with the Ag/TiO2 photoanode at DUV =5 J cm 2 achieving a ~20 % increase in photocurrent
density compared to pristine TiO2. Conversely, MnOx functionalization consistently inhibited PEC and PCO
activity, particularly at higher DYV. Mott—Schottky and EIS analyses confirmed improved charge separation
and reduced charge-transfer resistance in optimally functionalized samples. Photodeposition-functionalized
photoanodes outperformed dark-functionalized (0 J cm2) ones, underscoring UV-assisted photodeposition as
a flexible and effective surface modification strategy.

B. I. Stefanov, Laser-Patterned and Photodeposition Ag-Functionalized TiO2 Grids on ITO
Glass for Enhanced Photocatalytic Degradation. Coatings 15 (2025) 709.

Abstract: Laser patterning of sol-gel-derived TiO:2 coatings offers a promising route for fabricating TiO»-
based devices. Conventional approaches require high-power CO> lasers, whereas herein is demonstrated an
alternative method using a low-cost, blue laser (A= 445 nm, 1250 mW) to pattern TiO: layers derived from a
visible-light-absorbing titanium salicylate sol. Grid-shaped TiO: patterns (~250 pm line, 500 pm pitch) were
fabricated on indium tin oxide (ITO)-coated glass substrates via dip-coating, laser patterning, selective solvent
removal, and annealing at 450°C. Photocatalytic performance was enhanced through Ag photodeposition from
a5 mM Ag" aqueous electrolyte under UV doses of 5, 10, and 20 J cm 2. Structural and compositional analysis
(XRD, SEM-EDS, AFM, UV-Vis, Raman) confirmed the formation of crystalline anatase TiO: and Ag
incorporation proportional to the dose. Methylene blue (MB) photooxidation experiments revealed that Ag-
functionalized samples showed up to 20% higher degradation efficiency and improved photocatalytic stability

B4.8.
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across eight consecutive MB oxidation cycles. Additional photoelectrochemical measurements confirmed the
formation of a TiO2/Ag Schottky junction, while surface-enhanced Raman scattering (SERS) signals observed
on Ag/TiOz grids enabled the detection of MB adsorbates.

III.  LIST AND ABSTRACTS OF THE SCIENTIFIC PUBLICATIONS OUTSIDE THE
HABILITATION THESIS (GROUP I')

The publications included in Group I" expand the main scientific line developed in the habilitation work
by addressing the development of experimental approaches for the evaluation of heterogeneous catalytic
processes, surface functionalization of photocatalytic materials, and physical and physicochemical
characterization of functional materials.

Group I' — 305/200 pts.
No. Bibliographic and Scientometric Information Points

B. L. Stefanov, N. V. Kaneva, G. L. Puma, C. D. Dushkin, Novel integrated
reactor for evaluation of activity of supported photocatalytic thin films: Case of
methylene blue degradation on TiO» and nickel modified TiO, under UV and

visible light. Colloids and Surfaces A: Physicochemical and Engineering

Aspects 382 (2011) 219-225. doi: 10.1016/j.colsurfa.2010.11.026

r7.1. 20 pts.

= Link: https://www.sciencedirect.com/science/article/pii/S0927775710006564

= Indexing: https://www.scopus.com/pages/publications/79956049834
https://www.webofscience.com/wos/woscc/full-record/ WOS:000291917000032

= JIF =2.236, Q2 (2011) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=COLLOID%20SURFACE%20A&year=2011
SJR =0.821, Q2 (2011) https://www.scimagojr.com/journalsearch.php?q=26589&tip=sid

M. A. Arvizu, C. A. Triana, B. L. Stefanov, C. G. Granqvist, G. A. Niklasson,
Electrochromism in sputter-deposited W—Ti oxide films: Durability
enhancement due to Ti. Solar Energy Materials and Solar Cells 125 (2014)

184-189. doi: 10.1016/j.solmat.2014.02.037
r7.2. 25 pts.
= Link: https://www.sciencedirect.com/science/article/pii/S0927024814001184
= Indexing: https://www.scopus.com/pages/publications/84897382871
https://www.webofscience.com/wos/woscc/full-record/ WOS:000336338600027
= JIF =5.337, Q1 (2014) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=SOL%20ENERG%20MAT%20SOL%20C&year=2014
SJR =2.19, Q1 (2014) https://www.scimagojr.com/journalsearch.php?q=13332 &tip=sid

T. Ivanova, A. Harizanova, T. Koutzarova, B. Vertruyen, B. Stefanov,
Structural and morphological characterization of sol-gel ZnO: Ga films: Effect
of annealing temperatures. Thin Solid Films 646 (2018) 132-142. doi:

10.1016/j.ts£.2017.11.042
I'7.3. = Link: https://www.sciencedirect.com/science/article/pii/S0040609017308878 20 pts.
= Indexing: https://www.scopus.com/pages/publications/85036470342
https://www.webofscience.com/wos/woscc/full-record/ WOS:000418575900019
= JIF = 1.888, Q3 (2018) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=THIN%20SOLID%20FILMS&year=2018
SJIR =0.531, Q2 (2018) https://www.scimagojr.com/journalsearch.php?q=12347&tip=sid
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L. Osterlund, A. Mattsson, M. Brischetto, J. J. Byberg, B. L. Stefanov, Y. X. Ji,
G. A. Niklasson, Spectral Selective Solar Light Enhanced Photocatalysis:
TiO,/TiAIN Bilayer Films. Topics in Catalysis 61 (2018) 1607-1614. doi:

10.1007/s11244-018-1011-5
Ir7.4. 25 pts.
= Link: https://link.springer.com/article/10.1007/s11244-018-1011-5
= Indexing: https://www.scopus.com/pages/publications/85048569900
https://www.webofscience.com/wos/woscc/full-record/ WOS:000451216500012
= JIF =2.226, Q2 (2018) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=TOP%20CATAL&year=2018
SJIR =0.736, Q1 (2018) https://www.scimagojr.com/journalsearch.php?q=21971&tip=sid

J. Mo, B. L. Stefanov, T. H. Lau, T. Chen, S. Wu, Z. Wang, X. Q. Gong, L.
Wilkinson, G. Schmid, S. C. E. Tsang, Superior performance of Ag over Pt for
hydrogen evolution reaction in water electrolysis under high overpotentials.
ACS Applied Energy Materials 2 (2019) 1221-1228. doi:

10.1021/acsaem.8b01777
I'7.s. 25 pts.
= Link: https://pubs.acs.org/doi/10.1021/acsaem.8b01777
= Indexing: https://www.scopus.com/pages/publications/85064969635
https://www.webofscience.com/wos/woscc/full-record/ WOS:000459948900034
= JIF =4.473, Q1 (2019) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=ACS%20APPL%20ENERG%20MATER&year=2019
SJR =1.495, Q1 (2019)
https://www.scimagojr.com/journalsearch.php?g=21100904205 &tip=sid

B. Tzaneva, M. Aleksandrova, V. Mateev, B. Stefanov, 1. Iliev,
Electrochemical Properties of PEDOT: PSS/Graphene Conductive Layers in
Artificial Sweat. Sensors 24 (2024) 39. doi: 10.3390/s24010039

I7.6. = Link: https://www.mdpi.com/1424-8220/24/1/39 25 pts.

= Indexing: https://www.scopus.com/pages/publications/85181938707
https://www.webofscience.com/wos/woscc/full-record/ WOS:001 140691300001

= JIF = 3.5, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-profile?journal=SENSORS-
BASFEL &vyear=2024
SJIR =0.764, Q1 (2024)
https://www.scimagojr.com/journalsearch.php?q=130124&tip=sid

B. Tzaneva, V. Mateev, B. Stefanov, M. Aleksandrova, 1. Iliev,
Electrochemical Investigation of PEDOT: PSS/Graphene Aging in Artificial
Sweat. Polymers 16 (2024) 1706. doi: 10.3390/polym16121706

7.7, = Link: https://www.mdpi.com/2073-4360/16/12/1706 25 pts.

= Indexing: https://www.scopus.com/pages/publications/85197170459
https://www.webofscience.com/wos/woscc/full-record/ WOS:001257546500001

= JIF =4.9, Q1 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=POLYMERS-BASEL &vyear=2024
SJIR =0.918, Q1 (2024) https://www.scimagojr.com/journalsearch.php?q=54222 &tip=sid
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D. K. Ivanova, B. L. Stefanov, N. V. Kaneva, A Highly Efficient Tribocatalysis
of La/ZnO Powders for Degradation of Rhodamine B. Catalysts 14 (2024) 527.
doi: 10.3390/catal 14080527

I7.8. = Link: https://www.mdpi.com/2073-4344/14/8/527 20 pts.
= Indexing: https://www.scopus.com/pages/publications/85202634452
https://www.webofscience.com/wos/woscc/full-record/ WOS:001304973600001
= JIF =4.0, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=CATALYSTS&vyear=2024
SJIR =0.746, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?g=21100332402&tip=sid

D. Ivanova, H. Kolev, B. L. Stefanov, N. Kaneva, Enhanced Tribodegradation
of a Tetracycline Antibiotic by Rare-Earth-Modified Zinc Oxide. Molecules 29
(2024) 3913. doi: 10.3390/molecules29163913

7.9, = Link: https://www.mdpi.com/1420-3049/29/16/3913 25 pts.

= Indexing: https://www.scopus.com/pages/publications/85202690809
https://www.webofscience.com/wos/woscc/full-record/ WOS:001305697300001

= JIF =4.6, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=MOLECULES&year=2024
SJIR =0.865, Q1 (2024) https://www.scimagojr.com/journalsearch.php?q=26370&tip=sid

D. Ivanova, H. Kolev, B. I. Stefanov, N. Kaneva, ZnO and ZnO/Ce Powders as
Tribocatalysts for Removal of Tetracycline Antibiotic. /norganics 12 (2024)
244. doi: 10.3390/inorganics12090244

r7.10. = Link: https://www.mdpi.com/2304-6740/12/9/244 20 pts.
= Indexing: https://www.scopus.com/pages/publications/85205272891
https://www.webofscience.com/wos/woscc/full-record/ WOS:00132387080000 1
= JIF = 3.0, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=INORGANICS &year=2024
SJIR =0.509, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?g=21100857210&tip=sid

D. Ivanova, H. Kolev, B. Stefanov, N. Kaneva, Photofixation Pd
Functionalization of ZnO Thin Films for Efficient Photocatalytic Removal of
Doxycycline Antibiotic in Aqueous Phase. Applied Sciences 15 (2025) 1609.
doi: 10.3390/app15031609

r7.11. = Link: https://www.mdpi.com/2076-3417/15/3/1609 20 pts.
= Indexing: https://www.scopus.com/pages/publications/85217828851
https://www.webofscience.com/wos/woscc/full-record/ WOS:001418433100001
= JIF =2.5, Q3 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=APPL%20SCI-BASEL&year=2024
SJIR =0.521, Q2 (2024)
https://www.scimagojr.com/journalsearch.php?g=21100829268 &tip=sid
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D. Ivanova, H. Kolev, R. Mladenova, B. 1. Stefanov, N. Kaneva, Harvesting
Friction Energy on Zinc Oxide and Zinc Oxide/Europium Oxide Sol-Gel
Catalysts for Tribocatalytic Paracetamol Degradation. Molecules 30 (2025)

2265. doi: 10.3390/molecules30112265

r7.12. 25 pts.
= Link: https://www.mdpi.com/1420-3049/30/11/2265

= Indexing: https://www.scopus.com/pages/publications/105007895040
https://www.webofscience.com/wos/woscc/full-record/ WOS:001506552300001

= JIF =4.6, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-
profile?journal=MOLECULES&year=2024
SJIR =0.865, Q1 (2024) https://www.scimagojr.com/journalsearch.php?q=26370&tip=sid

L. Tliev, G. T. Nikolov, N. Tomchev, B. I. Stefanov, B. Tzaneva, Design and
Assessment of Flexible Capacitive Electrodes for Reusable ECG Monitoring:
Effects of Sweat and Adapted Front-End Configuration. Sensors 25 (2025)
5856. doi: 10.3390/525185856

I'7.13. = Link: https://www.mdpi.com/1424-8220/25/18/5856 25 pts.

= Indexing: https://www.scopus.com/pages/publications/105017118560
https://www.webofscience.com/wos/woscc/full-record/ WOS:001581116300001

= JIF =3.5, Q2 (2024) https://jcr.clarivate.com/jcr-jp/journal-profile?journal=SENSORS-
BASFEL &vyear=2024
SJIR =0.764, Q1 (2024)
https://www.scimagojr.com/journalsearch.php?q=130124&tip=sid

The first group of publications is related to the development of experimental methods and
laboratory setups for in situ monitoring and quantitative evaluation of the kinetics of photo- and
electrocatalytic heterogeneous reactions in liquid and gas phases [I'7.1.; I'7.4.; I'7.5.]. Laboratory
reactors and methodologies for real-time monitoring of photocatalytic processes and determination of
quantum yield were developed, along with experimental setups for assessing electrocatalytic activity.

The second research direction focuses on the surface functionalization of photocatalysts other
than TiO; through UV-assisted photodeposition. In this group, the concept introduced in several Group
B publications—namely, the control of cocatalyst deposition via the applied UV dose—is validated for
ZnO-based systems [I'7.11.]. The feasibility of using the UV dose during photodeposition as an
effective parameter for controlling the chemical state of Pd cocatalysts deposited on ZnO is confirmed,
resulting in a significant enhancement of photocatalytic activity toward the degradation of organic
pollutants.

The third group of contributions comprises physical and physicochemical characterization
of materials and surfaces within a broad range of collaborative studies [['7.2.; I'7.3.; I'7.6.-I'7.10.;
I'7.12.; I'7.13.]. These works cover electrochromic and oxide thin films, materials for biosensor
applications, and tribocatalytically active systems. In these studies, the candidate’s contribution is
primarily focused on structural, morphological, and spectroscopic characterization, as well as on the
interpretation of results aimed at establishing structure — property — activity relationships.
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ABSTRACTS OF SCIENTIFIC PUBLICATIONS FROM GROUP I’

B. L. Stefanov, N. V. Kaneva, G. L. Puma, C. D. Dushkin, Novel integrated reactor for
evaluation of activity of supported photocatalytic thin films: Case of methylene blue
degradation on TiOz and nickel modified TiO2 under UV and visible light. Colloids and
Surfaces A: Physicochemical and Engineering Aspects 382 (2011) 219-225.

I'7.1.

Abstract: In this paper we present an integrated batch reactor for testing of the activity of photocatalysts
supported in the form of thin films. The reactor vessel is a custom-built glass cuvette containing the catalyst
sample and the solution of a model organic pollutant. The irradiation is provided by a tubular UV lamp or a
white LED array fitted to the cuvette lid, while the solution is constantly stirred to minimize external mass-
transfer effects. The concentration of contaminant is followed in situ by an integrated photometric system using
a low-power laser to match the absorption spectra of model dyes such as methylene blue, reactive black and
malachite green. In the current research, the reactor is used to determine the effect of incident radiation on the
apparent rate constants of degradation of an organic dye (methylene blue) via thin films of titanium dioxide
(Degussa P25) and nickel-modified TiOz. The catalyst performance under various UV and visible light
illuminations was estimated using the novel reactor system in just 1 h of experimental time: 30 min of dark
adsorption of the dye and 30 min of irradiation. The reactor is suitable for fast screening of the reaction rate of
processes utilizing

M. A. Arvizu, C. A. Triana, B. 1. Stefanov, C. G. Granqvist, G. A. Niklasson, Electrochromism
r7.2. in sputter-deposited W—Ti oxide films: Durability enhancement due to Ti. Solar Energy
Materials and Solar Cells 125 (2014) 184-189.

Abstract: Thin films of W-Ti oxide were prepared by reactive DC magnetron sputtering and were
characterized by Rutherford backscattering spectrometry, X-ray diffraction, scanning electron microscopy and
atomic force microscopy. The electrochromic properties were studied by cyclic voltammetry in an electrolyte
of lithium perchlorate in propylene carbonate and by optical transmittance measurements. The addition of Ti
significantly promoted the amorphous nature of the films and stabilized their electrochemical cycling
performance and dynamic range for electrochromism.

T. Ivanova, A. Harizanova, T. Koutzarova, B. Vertruyen, B. Stefanov, Structural and
r7.3. morphological characterization of sol-gel ZnO: Ga films: Effect of annealing temperatures.
Thin Solid Films 646 (2018) 132-142.

Abstract: Sol-gel technology has been successfully applied for obtaining ZnO:Ga films by spin coating
method. Their structural and optical properties are studied depending on the doping contents and on the
annealing temperatures varying from 300 to 600 °C. The Ga doping has been achieved by dissolving 1, 2 and
3 wt% Ga(NO3) into Zn sol solution. The structural analysis performed by X-Ray diffraction (XRD) shows a
deterioration of the film crystallization with gallium incorporation. The XRD study reveals no impurity peaks
associated to metallic gallium or gallium oxide phases. Vibrational properties have been characterized by
Fourier Transform Infrared (FTIR) spectroscopy. FTIR analysis gives no certain evidence for presence of Ga
oxide phases, but the absorption bands are clearly affected by Ga additive and there can be possible overlapping
of Zn-O and Ga-O vibrations. The sol-gel ZnO:Ga films possess higher transparency in the visible spectral
range compared to zinc oxide films. The optical band gaps of ZnO:Ga films are found to be widening due to
gallium doping. The film morphology is investigated by Atomic force microscopy and it has been found that
Ga doping in ZnO affects significantly the film morphology. The surface roughness of ZnO:Ga films is smaller
compared to ZnO.
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L. Osterlund, A. Mattsson, M. Brischetto, J. J. Byberg, B. L. Stefanov, Y. X. Ji, G. A.
r7.4. Niklasson, Spectral Selective Solar Light Enhanced Photocatalysis: TiO2/TiAIN Bilayer Films.

Topics in Catalysis 61 (2018) 1607-1614.
Abstract: We demonstrate that spectral selective photocatalytic multilayer films can be tailored such that they
can harness the full solar spectrum for enhanced photocatalytic gas-phase oxidation of acetaldehyde. Thin films
of anatase - TiO2 were deposited on a thin solar absorber TiAIN film to fabricate bilayer - TiO2/TiAIN films
by dc magnetron sputtering on aluminium substrates. The structural and optical properties of the films were
characterized by X-ray diffraction and Raman spectroscopy. The reaction rate and quantum yield for
acetaldehyde removal was measured and an almost tenfold enhancement of the quantum yield was observed
for the - TiO2/TiAIN films compared with the single - TiOz film, on par with enhancements achieved with new
heterojunction photocatalysts. The results were interpreted by a temperature-induced change of the reaction
kinetics. Absorption of simulated solar light illumination resulted in a temperature increase of the TIAIN film
that was estimated to be at most 126 K. We show that a concomitant temperature increase of the top layer -
TiO2 by 100 K shifts the water gas- surface equilibrium from multilayer to submonolayer coverage. We propose
that this is the main reason for the observed enhancement of the photocatalytic activity, whereby gas phase
molecules may come in direct contact with free surface sites instead of having to diffuse through a thin water
film. The implications of the results for judicious control of temperature and relative humidity for efficient gas-
phase photocatalysis and exploitation of selective solar absorbing films are discussed.

J. Mo, B. L. Stefanov, T. H. Lau, T. Chen, S. Wu, Z. Wang, X. Q. Gong, I. Wilkinson, G.
Schmid, S. C. E. Tsang, Superior performance of Ag over Pt for hydrogen evolution reaction in
water electrolysis under high overpotentials. ACS Applied Energy Materials 2 (2019) 1221-
1228.

Abstract: There has been a substantial research effort worldwide to develop non-noble metal catalysts in
electrolyzers for H2 production from renewable energy sources. Pt catalysts are found to display the highest
hydrogen evolution reaction (HER) activity under typical experimental conditions with relatively low acidity
and overpotentials. However, it is noted that catalytic activity is highly dependent on acidity and applied
potential used. In real practice of a high workload electrolyzer, high acidity and large negative potentials are
required to optimize the HER activity. We hereby report that inexpensive silver catalysts, particularly the cubic
form of silver nanoparticles, can clearly exhibit superior HER activity over Pt with a different rate-determining

I'7.s.

step in an electrolyzer when such conditions are reached. This is attributed to the weaker Ag—H bond at the
surface than Pt—H which is more favorable for H recombination to form Ho>. It is thus believed that this study
provides new insights into designing economical and highly efficient catalysts that can replace the expensive
noble metal analogues in a working electrolyzer.

B. Tzaneva, M. Aleksandrova, V. Mateev, B. Stefanov, I. Iliev, Electrochemical Properties of
PEDOT: PSS/Graphene Conductive Layers in Artificial Sweat. Sensors 24 (2024) 39.
Abstract: Electrodes based on PEDOT:PSS are gaining increasing importance as conductive electrodes and

I'7.6.

functional layers in various sensors and biosensors due to their easy processing and biocompatibility. This
study investigates PEDOT:PSS/graphene layers deposited via spray coating on flexible PET substrates. The
layers are characterized in terms of their morphology, roughness (via AFM and SEM), and electrochemical
properties in artificial sweat using electrochemical impedance spectroscopy (EIS) and cyclic voltammetry
(CV). The layers exhibit dominant capacitive behavior at low frequencies, with cut-off frequencies determined
for thicker layers at 1 kHz. The equivalent circuit used to fit the EIS data reveals a resistance of about three
orders of magnitude higher inside the layer compared to the charge transfer resistance at the solid/liquid
interface. The capacitance values determined from the CV curves range from 54.3 to 122.0 mF m™2. After 500
CV cycles in a potential window of 1 V (from —0.3 to 0.7 V), capacitance retention for most layers is around
94%, with minimal surface changes being observed in the layers. The results suggest practical applications for
PEDOT:PSS/graphene layers, both for high-frequency impedance measurements related to the functioning of
individual organs and systems, such as impedance electrocardiography, impedance plethysmography, and
respiratory monitoring, and as capacitive electrodes in the low-frequency range, realized as layered
PEDOT:PSS/graphene conductive structures for biosignal recording.
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B. Tzaneva, V. Mateev, B. Stefanov, M. Aleksandrova, I. Iliev, Electrochemical Investigation

17.7. of PEDOT: PSS/Graphene Aging in Artificial Sweat. Polymers 16 (2024) 1706.

Abstract: Herein, we investigate the potential application of a composite consisting of PEDOT:PSS/ Graphene,
deposited via spray coating on a flexible substrate, as an autonomous conducting film for applications in
wearable biosensor devices. The stability of PEDOT:PSS/Graphene is assessed through electrochemical
impedance spectroscopy (EIS), cyclic voltammetry (CV) and linear polarization (LP) during exposure to an
artificial sweat electrolyte, while scanning electron microscopy (SEM) was employed to investigate the
morphological changes in the layer following these. The results indicate that the layers exhibit predominant
capacitive behavior in the potential range of —0.3 to 0.7 V vs. Ag/AgCl, with a cut-off frequency of
approximately 1 kHz and retain 90% capacity after 500 cycles. Aging under exposure to air for 6 months leads
only to a minor increase in impedance, demonstrating potential for storage under non-demanding conditions.
However, prolonged exposure (>48 h) to the artificial sweat causes significant degradation, resulting in an
impedance increase of over 1 order of magnitude. The observed degradation raises important considerations
for the long-term viability of these layers in wearable biosensor applications, prompting the need for additional
protective measures during prolonged use. These findings contribute to ongoing efforts to enhance the stability
and reliability of conducting materials for biosensors in health care and biotechnology applications.

D. K. Ivanova, B. L. Stefanov, N. V. Kaneva, A Highly Efficient Tribocatalysis of La/ZnO

I7.8. Powders for Degradation of Rhodamine B. Catalysts 14 (2024) 527.

Abstract: Tribocatalysis is a promising environmental remediation technique that utilizes the tribo- electric
effect, produced when dissimilar materials interact through friction, to generate charges pro- moting catalytic
reactions. In this work, the tribocatalytic degradation of an organic dye — Rhodamine B (RhB) — has been
experimentally realized using pure and 2 mol.% La-modified/ZnO powders, synthesized via a simple
hydrothermal method. The effects of annealing on the tribocatalytic activity of the La/ZnO catalysts are also
studied at 100 and 500°C. The La/ZnO-modified catalysts showed an enhanced RhB degradation efficiency
with 92% removal within 24 h, compared to only 58% for the pure ZnO. The effects of annealing were found
to be detrimental, with RhB removal efficiencies dropping from 92 to 69% in the 100-500-C range. The
catalysts’ cycling stability was found to be excellent within three cycles. Ultimately, it is demonstrated that by
utilizing La/ZnO powders, contaminated wastewater can be efficiently treated through employing
tribocatalysis.

D. Ivanova, H. Kolev, B. I. Stefanov, N. Kaneva, Enhanced Tribodegradation of a Tetracycline

17.9. Antibiotic by Rare-Earth-Modified Zinc Oxide. Molecules 29 (2024) 3913.

Abstract: Tribocatalysis is an emerging advanced oxidation process that utilizes the triboelectric effect, based
on friction between dissimilar materials to produce charges that can initiate various catalytic reactions. In this
study, pure and rare-earth-modified ZnO powders (La203, Eu203, 2 mol %) were demonstrated as efficient
tribocatalysts for the removal of the tetracycline antibiotic doxycycline (DC). While the pure ZnO samples
achieved 49% DC removal within 24 h at a stirring rate of 100 rpm, the addition of Eu20s increased the removal
efficiency to 67%, and La2Os-modified ZnO powder exhibited the highest removal efficiency, reaching 80%
at the same stirring rate. Additionally, increasing the stirring rate to 300 and 500 rpm led to 100% DC removal
in the ZnO/La case within 18 h, with the pronounced effect of the stirring rate confirming the tribocatalytic
effect. All tribocatalysts exhibited excellent recycling properties, with less than a 3% loss of activity over three
cycles. Furthermore, a scavenger assay confirmed the importance of superoxide radical generation for the
overall reaction rate. The results of this investigation indicate that the rare-earth-modified ZnO tribocatalysts
can effectively utilize mechanical energy to decompose pollutants in contaminated water.
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D. Ivanova, H. Kolev, B. L. Stefanov, N. Kaneva, ZnO and ZnO/Ce Powders as Tribocatalysts

17.10. for Removal of Tetracycline Antibiotic. Inorganics 12 (2024) 244.

Abstract: Research on tribocatalysis, which involves the triboelectric effect, is based on the concept that
friction between dissimilar materials can generate charges capable of initiating catalytic reactions. This
phenomenon holds significant potential for the degradation of wastewater contaminants in the environment. In
this study, pure and Ce-modified (2 mol%) ZnO powders were investigated as tribocatalysts for the degradation
of doxycycline (DC), a tetracycline antibiotic, in the absence of light. The research demonstrates that friction
between the catalyst, the beaker, and the polytetrafluoroethylene (PTFE) magnetic rod induces charge transfer
at their interfaces, leading to the breakdown of pollutants. Additionally, doxycycline degradation was observed
at three different stirring speeds (100, 300, and 500 rpm). The results confirmed the tribocatalytic effect,
showing that DC degradation increases with higher stirring speeds. Using ZnO and ZnO/Ce powders,
maximum degradations of 80% and 55%, respectively, were achieved in 24 h at a stirring speed of 500 rpm.
The findings of this study suggest that these samples can effectively degrade contaminants in water through
the application of mechanical energy.

D. Ivanova, H. Kolev, B. Stefanov, N. Kaneva, Photofixation Pd Functionalization of ZnO
r7.11. Thin Films for Efficient Photocatalytic Removal of Doxycycline Antibiotic in Aqueous Phase.
Applied Sciences 15 (2025) 1609.

Abstract: In this work, we demonstrate the co-catalytic modification of ZnO films via the photodeposition of
palladium (Pd) to enhance the photocatalytic degradation of doxycycline (DC). Pristine ZnO films were
synthesized using a sol-gel method and deposited onto glass substrates via dip-coating. The films were
subsequently modified with Pd through chemical photodeposition under UV light, which facilitated the
photoreduction of an aqueous 5 x1073 M Pd*" precursor. The influence of varying UV photodeposition doses
(2.5, 5, and 10 J/cm?) on the morphology and chemical composition of the Pd-modified films was investigated
to control Pd surface coverage and chemical state. Characterization techniques included scanning electron
microscopy (SEM), energy-dispersive X-ray spectroscopy (EDS), and X-ray photoelectron spectroscopy
(XPS). At low UV doses (2.5 J/cm?), approximately 1.6 at.% of Pd was photodeposited, primarily as PdO,
while higher UV doses (5-10 J/cm?) increased the metallic Pd’ content. The photocatalytic degradation of DC
was evaluated in both distilled and tap water, where Pd/ZnO films demonstrated significantly higher removal
efficiency (40-380% higher) than pristine ZnO films, with those containing higher Pd0 levels exhibiting the
greatest activity. Across all samples, removal efficiency in tap water was approximately double that in distilled
water.

D. Ivanova, H. Kolev, R. Mladenova, B. I. Stefanov, N. Kaneva, Harvesting Friction Energy on
r7.12. Zinc Oxide and Zinc Oxide/Europium Oxide Sol-Gel Catalysts for Tribocatalytic Paracetamol
Degradation. Molecules 30 (2025) 2265.

Abstract: In the natural environment, mechanical energy is widely available as a sustainable and green energy
source. In this paper, we successfully convert mechanical energy on ZnO and ZnO/Eu20s tribocatalysts via a
friction route. Electrons were transferred across the contact interface when the catalyst particles and the
polytetrafluoroethylene (PTFE)- sealed magnetic bar rubbed against each other under magnetic stirring. At the
same time, holes were left on the catalyst while the PTFE absorbed the electrons. Similar to photocatalysis,
organic pollutants can be effectively oxidized by the holes in the valence band of sol-gel catalysts due to their
strong oxidative ability. The tribocatalytic tests demonstrated that ZnO and ZnO/Eu20s could eliminate organic
analgesics (paracetamol) under magnetic stirring in the dark. By controlling the quantity of rare earth elements
(1, 2, and 3 mol%), stirring speed, and the number of magnetic rods, we could further enhance the tribocatalytic
performance. In addition to developing a green tribocatalysis approach for the oxidative purification of organic
pollutants, this work offers a potential route for converting environmental mechanical energy into chemical
energy, which could be used in sustainable energy and environmental remediation.
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L. Tliev, G. T. Nikolov, N. Tomchev, B. I. Stefanov, B. Tzaneva, Design and Assessment of
r'7.13. Flexible Capacitive Electrodes for Reusable ECG Monitoring: Effects of Sweat and Adapted
Front-End Configuration. Sensors 25 (2025) 5856.

Abstract: This work presents the development and characterization of a flexible capacitive electrode for non-
contact ECG acquisition, fabricated using a simple and cost-effective method from readily available materials.
The electrode consists of a multilayer structure with a copper conductor laminated by a polyimide (Kapton®)
dielectric layer on a polyurethane support. The impedance and capacitance of the electrode were evaluated
under varying textile moisture levels with artificial sweat, as well as after exposure to common disinfectants
including ethyl alcohol and iodine tincture. Electrochemical impedance spectroscopy (EIS) and broadband
impedance measurements (107'-10° Hz) confirmed stable capacitive behavior, moderate sensitivity to
moisture, and chemical stability of the Kapton—copper interface under conditions simulating repeated use. A
custom front-end readout circuit was implemented to demonstrate through-textile ECG signal acquisition.
Simulator tests reproduced characteristic waveform patterns, and preliminary volunteer recordings confirmed
the feasibility of through-textile acquisition. These results highlight the promise of the electrode as a low-cost
platform for future wearable biosignal monitoring technical research.
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