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PEIIEH3VST

10 KOHKYPC 3a 3acMaHe Ha aKaJeMUYHa JUTbXHOCT ,,podecop”
110 mpodecuoHaHO HanmpapieHue S.10. XuMU4YHH TEeXHOJIOIHH,
Hay4YHa CIIELHAIHOCT ,, TeXHOoJI0rus Ha eJIeKTPOXHMHYHHTE MPOU3BOACTBA”

o6siBeH B /IB 6p. 103/06.12.2024 r.

¢ equHCTBeH Kauaunat Bopsina Panrenosa I{anesa, a-p, AoneHT oT TexHuUecKH
yauBepcuter-Codust, @akynTeT 10 eIeKTPOHHA TEXHUKA U €JIEKTPOHHUKA, KaTeapa
»» XAMHA

Penenzent: Hukomait CrosinoB boxxkos, mpodecop, x-p

1. O0mu noJioxkeHus U OnorpapuuHu JTaHHU

Jouent a-p bopsina Panrenosa [{anesa e poaena Ha 09.09.1971 r. 3a neprosa centeMBpH
1990 — romu 1995 r. cnensa B XUMUKO-TEXHOJIOTHYHHUA M MeTalyprudeH yHusepcurer, Codus,
CIIELHATTHOCT ,,ENEKTPOXUMHUS ¥ KOpO3Ks” U MpuI00uBa KBaTU(UKAIMS WHKXCHEP-XUMHUK (HMBO
Ha HaI[MOHAaJIHa KBanupuKauusa — MarucTbp). [1pe3 2006 r. npugo6usa OHC ,,noxTop® o HayyHa
CIELUANHOCT ,,ENeKTpOXUMUYHM TPOM3BOACTBA W 3allUTa OT KOpO3WA“ ¢ TeMa Ha
IUCEPTalIOHHNS TPYA ,IIATHHrOBa KOpO3Ws Ha XpoM-MaHraH-a3oTHu cromanu™. Ot 2000 r.
Jocera e Ha JuIbxHOCT B TexHuueckus: yHuBepcuteT, Coust — mocaeoBaTeHO KaTo aCUCTEHT,
crapmu (2002 — 2006 r.) u Bnocneacteue riaaseH (2006 — 2014 r.) acucrent. [1pe3 2014 r. 3aema
aKaJleMUYHaTa JUIBXKHOCT ,,JOLeHT . bua e ppkoBoxuten Ha Karenpa ,,Xumusa® 3a nepuona 2015
—2023 r., xpAETO € U B MOMEHTA. [IpoBexaia € JEeKIMOHHU KypCOBE U JIaOOPAaTOPHU 3aHATUS B
001acTTa Ha XUMHATA M EJIEKTPOXUMHATA (BKIIOYMTETHO XMMUYHU HM3TOUHHUIM HAa TOK) CBC
CTyJleHTH Ha Obirapcku u ¢peHcku e3uiy. HeliHuTe m3cneqBaHus OCHOBHO ca B 00jacTra Ha
XMMUATA, eNEKTPOXUMHUATA 1 HAaHOMAaTepHaJlTe, a ChIO TaKka OCBILECTBABA MyONMKALMOHHA U
KOHCYJITAHTCKa [EHHOCT.

2. O01mo onucaHue HA MPEeACTABEHNUTE MATEPHUAIH
3a pereH3upane ca npeacraBeHy oomo 116 HayuHu Tpyaa, ONKMCAaHU KAKTO CIIeBa:
1. Hayunu mpyooee om oucepmayuama (7 6pos) — No. 1 - No. 7;
2. Hayunu mpyooee u yuebnu nocobus no npoyedypa 3a xabunumupare (36 6pos) — No.
8 - No. 41, ot xouTo;
2.1. Hayunu mpyoose, pagnocmoiinu Ha MoHozpaguyen mpyo npu xaburumupane, OT
KOHUTO:



QDETT 75-A03-069

2

- ITy6nukanuu B penensupanu ciimcanus (9 6pos) — No. 8 - No. 16;

- Jloxnaau oT Hay4HM GOpyMH, MyGIMKYBaHH B IrbjeH TeKeT (8 6post) — No. 17 - No6.24;

- Hayunu Tpynose, noGasenu ksM rpyna A 3a skmousane B HAITAJL (6 6pos) — No. 25 -
No. 30;

2.2. Hayunu mpyooee uzevi 2opnume no npoyedypa 3a xabunumupare (11 6pos) — No.

31 - No. 41, ot KouTO:

- [Iy6nukaruu B MEXIyHApOIHH U3JaHus ¢ UMNaKT-(akrop (4 6pos) — No. 31 - No. 34;

- ITy6nukanuu B 6barapcku cricanus (5 6pos) — No. 35 - No. 39;

- Jloxnaam oT Hay4uu Gopymu, ITyOIIMKYBaHH B IIbJIeH TeKcT (2 6pos) — No. 40 u No. 41.

3. Yuebnu noco6us no npoyedypa 3a xabunumupane (2 6pos) — No. 42 u No. 43.

4. Cnucvk na nayunu mpyooee cned xabunumupane (71 6pos) — No. 44 - No. 114, ot
KOUTO:

4.1. ITybnuxayuu 6 medcoynapoonu usoanus ¢ IF (22 6pos) — No. 44 - No. 65;

4.2. Ily6nuxayuu 6 medxcoyHapodrHu uzoanus c SJR (6e3 IF) (13 6pos) — No. 66 - No. 78,

4.3. Ilybnuxayuu, pepepupanu ¢ Scopus/Web of Science 6e3 SJR u be3 IF (21 6post) —
No. 79 - No. 99;

4.4. Ilybnuxayuu 6 Hepeghepupanu CRUCAHUs C HAYYHO PeyeH3Uupane unu 6 peoaKmupanu
konexmusHu mpyooee (15 6pos) - No. 100 - No. 114.

5. Yue6nu nocobus cned xabunumupane (2 6pos) — No. 116 u No. 117.

ITpu onKcaHHETO € JOIyCHAaTa TEXHUYeCKa IpellKa IPH HOMEPUPaHeTo — MpoIycHat € No.
115, mopaau xoeTo oOmusT Gpoii Ha MpeACTaBeHnTe MaTepyuany crasa 116 Bmecro 117.

[Tpuemar ce 3a pelieH3UpaHe HAyYHUTE TPYAOBE 10 NpodaeMaTHKaTa Ha KOHKYPCa, KOUTO
ca myOJIMKyBaHH ciiel XaOWIMTHPaHeTO Ha KaHAWAaTa ¥ He NONaJar B rpynara CTaTHM 110 TeMara
Ha aucepTarmaTa (ceriaacHo ui. 29, (1), T. 3 ot Paznen IV va ITVP3AI-TYC) unu 06mo 73 6pos.
IIpu kpaiiHaTa OIIEHKA Ce B3UMAT MPEIBU M y4eOHUTE mocobus cien xabunuranuaTa npes 2014
I., @ ChIIO Taka MpeAocTaBeHaTa MHGOpMalys 3a y4acTHe W PBKOBOJICTBO HA HAIMOHAIIHM H
MEXIYHAPOAHM HAyYHHW WK 0OPa30BaTEIHU MPOESKTH, BKIIOYHTEIHO NPUBJICYECHUTE CPEICTBA.
KanaunarsT € pHbKOBOAWTEN Ha €JVH HalOHAJleH HaydyeH NPOeKT W HMMa ydacThe B 00O
TpUHAJeCeT HAI[MOHAIHN HAayYHU WM 0Opa3oBaTeNIHU MPOEKTH, BKIIOUUTEIHO MEXIYHApOIHU
TaKWBa. 3a OLCHABAHE € MpHETa ¥ HHPOpPMALWATa OTHOCHO Xopapuyma Ha BojeHH B TY-Codus
JIEKIMH 3a MOCIeAHUTE 3 TOAMHU. B rpegocraBeHnTe MaTepuay ca BKIIOYEHH yIOCTOBEPEHUS 3
JBaMa YCIEIIHO 3AIUTIIIN JOKTOPAHTH, 32 IMyOJMKyBaH YHUBEPCUTETCKH YYEOHHK M 3a JBa
NpPU3HATHU MATEHTA.

He momnexar Ha oueHsBaHe 43 HaydyHU TpyJa, KOMUTO ca OMIM H3MON3BaHU IPEIH
HACTOsMIATa MPOUEAypa, BKIIOYUTEHO MOKJIAJWTE B IBJIEH TEKCT OT HaydyHHTE (GOpYyMH U
M3JIE3JIMTE OT MeyaT yueOHM mocoOus, Thil KaTo Te3W MaTepHaii ca OuaM O0OEKT Ha NpPEeIULIHO
peLieH3upaHe.

BB3 ocHOBa Ha Taka MpPEACTABEHUTE MaTepUald MOXE Ja C€ HalpaBH CIEIHOTO
3aKJIIOYEeHHEe OTHOCHO M3ITBIHEHHETO OT KaHuaTa Ha MUHUMAaJHUTE U3UCKBAHMs 33 3aeMaHe Ha
akaJleMUy4HaTa JUI'bKHOCT ,,ipodecop*:



I'pyna A — QuceprauuoneH TpyA 3a mpuckxiane #a OHC ,,noxrop” — 50

usuckyemu 50; ilfi?

I'pyna B — Hanurte ca 11 my6ukanuu, pedepupanu B Scopus, oT kouto 7 6post umar IF
u/mm SJIR — 0610 194 Touku npu usuckyemu 100;

I'pyna I' — Wma 18 nmy6awukanuu B ciucanus ¢ IF/SIR, pedepupanu B Scopus/WoS u 20
6pos oKy OT KoH(epeHIuy, KakTo U 15 myOnukanuyu B HepedepupaHy CIIUCAHUA C HAYIHO
pelieH3ipaHe WK B peJaKTUPaHH KOJIEKTUBHU TPYI0BE — 0610 473 TOYKM IpU U3UCKyeMH 250;

I'pyna ]I — Vcranosenu ca 216 urara, pedepupanu B Scopus/WoS, KOUTO HOCAT 061110
2160 Touxu npu usuckyemu 100;

I'pyna E — IpenocraBeHyu ca AoKas3aTelNcTBa 3a 2 3AIIUTUIM JOKTOPAHTH, 33 y4acTHe B
HAILMOHAIHU ¥ MEXIYHAPOIHU HayIHH M 00pa3oBaTEIHU NPOEKTH, 3a NPUBJICYCHU CPECTBA, 32
MyGIMKyBaH y4eOHUK U 3a 2 IIPU3HATH aTenTa — 06mo 384 Touku npu usuckyemu 220;

I'pyna X — Jlanena e crpaBka 3a XopapHyMma Npe3 IOCIEAHUTE 3 TOAUHH, OT KOATO Ce
BIDK/a, Y€ ca nocTuruatd 209 Touyku npu usuckyemu 120;

I'pyna 3 — Hamune ca 3 myGnukaryu, Kouto Hocat 06mo 30 Touku npu u3rckyemu 20.

OT mpescTaBeHWTE JaHHU B rpyna I' ce BUKIa, Y€ BCHYKM MyOJMKALMy B CIIUCAHUS IO
Iokasaten 7 umar SJR. Tpu cratuu ca c Ql, 7—-¢ Q2,3 -c Q3 u 5 —c Q4. B 7 or craruure
KaHWUJAThT € IbPBHU aBTOP, B 4 — BTOPH, B 3 — TPETH, & B OCTAHAJIUTE € CJIe]] TPETO MACTO.

OT nojaJeHuTe MaTepUAK MOXKeE JIa Ce 3aKJII0UH, Y€ KaHAUAAThT U3IBJIHABA, a 32 HAKOH
Ipynd 3HauutTenHo Haaxeepisa 3anoxeHure B IIYP3AJI-TYC wusuckBaHus 3a 3aeMaHe Ha
aKaJeMUYHAaTa JUIBKHOCT ,,ipodecop™.

3. O6ma XapaKTepUCTHKA Ha HAY4YHOH3CJIel0BaTeJICKATa U

HAYYHONPHJIOKHATA JeHHOCT HA KaHAUAATA

HayuHo-m3cneioBaTelickara JeWHOCT Ha KaHauiara o0XBama HAKONKO TEMaTHKH,
IpPEICTABEHU I10-J0JTy KaKTO CIE/Ba!

- Enexmpoxumuuno oxapaxkmepusuparwe Ha Hoeu mamepuanu. OnpejeneHa e
KOPO3UOHHATA YCTOMYMBOCT Ha NOAOPaHH HePhKAaeMH CTOMAaHH B MOJIEJIHM CPE/IM Ha MOPCKa BOJa,
pastBop Ha Punrep [['7-4], pochopHa kucenuna [['7-2], bocdaru ¢ u 6€3 CbIABPKAHUE HA XTOPUL
[["7-1]. IonyuenuTe JaHHY OPEAOCTABAT HHPOPMALHS OTHOCHO I1€1€ChO0Pa3HOTO U3I0I3BAHE Ha TE3H
BUJIOBE CTOMAaHH. HI35CHEHO € BIMSHUETO HA ChCTaBa U CTPYKTYpaTa U Ha MOAOpaHH alyMHUHUEBH
CILIABH C HUCKO ChABbprKaHue Ha erupaiy enemeHtd (Cu, Mg, Zn, Zr 1 1p.) BbpXy KOPO3HOHHOTO
nosezgenne B 3,5% NaCl [I'7-10]. ITpu amopdHUTE CILUIaBH € yCTaHOBEHO, Y€ HEPaBHOMEPHOTO
pasnpe/eleHne Ha JIErMpaIITe eJIEMEHTH Boau /10 JIOKaTHH Gopmu Ha kKoposus [['7-10,1'7-37,17-
14, T'7-37]. V3sicHeH € MEXaHU3MBT Ha KOPO3HMOHHOTO IIOBEICHHE Ha TajJlBAHMYHO OTJIOXEHH
cioese antumoH-Men (18-30 1.%) [['7-15,1'7-16]. YcraHOBEHO €, Y€ ¢ NOHMKaBaHe ChABPKAHUETO
Ha MCA B CJIOCBCTC HapacTBa XWMUYHATa U MOp(l)OJ'IOI‘I/I‘IHa XCTCPOrCHHOCT. HpI/I MO-BUCOKa aHOJHa
TIOJIAPHM3AIIUS € HATUIE IPEMMYIIECTBEHO Pa3TBApsSHE HA AaHTHMMOHA 0 CUIIHO MOpecTa CTPYKTypa,
MOAXO0AA1Ia 3a kataauTwdau 1emn [[77-15, 1'7-16]. EnekTpoXuMHUYHO ca OXapaKkTepu3npaHu ThHKU
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npoBojsmy opraduynu cnoese or PEDOT:PSS/rpaden 3a npunoxenus B Ouo
ycrpoiictea [['7-17, ['7-18].

- Enexmpoxumuuno uscieosane u paspabomeate na mexnonozuynu npoyecu. llpennoxen
¢ HOB MOJXOJ 32 €JEKTPOXUMHMYHO M3CIIEABAHE HA [IEMEHTALMOHHH MPOIIECH, MO3BOIABAI Gbp3a
KauecTBEHa M KOJIMYECTBEHA OlieHKa 3a e(eKTUBHOCTTA IIPY U3BJIMYAHE HAa METAlU OT OTMNaJHU
pasteopu [['7-3]. U3cnenBaHa e KMHETHKATa pu (pOPMHUpPaHE HA MUE30€TEKTPUYHY CIIOEBE U €
OIpeJIe/ICHO BIMSAHUETO Ha CHOTHOIIGHHETO HA yTasgBaHATa COJ (CErHeToBa COl), BOJA H €TaHOI
BEPXY NpoLiecuTe Ha (OpPMUpaHe Ha HAHOKPUCTAIHN M BBPXY NHE30e/eKTpuYHuUTE cBoficTBa [I'7-
13]. IMony4eH: ca MUE30€TEKTPUYHH CIIOEBE OT CETHETOBA COJ M aMOHHEB AUXUApoOreHpochar
[['7-32, I'-38], koMIO3UTH OT KojareH-cerHerosa coi [['7-35] u apyru [['7-36] BbpXy MenHU H
AIyMHHHEBH IOJTOXKKH. Y CIIENIHO € Ch3/a/IeH MaTepUal ChC ChIIUTE CBOHCTBA Ha 6asa MemOpaHa
OT aHOJIEH aJlyMMHMEB OKCH, oOpaboreHa ¢ KanveB HuoOar [['8-14]. YcranoBeHu ca yClIOBUATA
Ha aHO/MpPAHE 3a I10JTyYaBaHe Ha HAHOBJAKHa OT aHOJIEH allyMHUHUEB okcun [I'8-15] u e npeioxken
Mojel, o0sICHsABaI Ha0MoaaBaHuTe edextu. M3cienBaHo € €IeKTPOXMMHUYHOTO MOBEICHUE HA
OHUCMYT B TOJNyeHCY/I()OHOBA KUCEIUHA C OIJIE]| CUHTE3UPAHE HA aHOJCH MPOAYKT C OMPEACIEH
cheras [3-2].

- Enexmpoxumuuno u XumuyHo MOOUQuyupane HA GHOOHU ClOe6e 34 PA3IUYHU
npunooicenus. [lodydeHrn ca KOMIIO3UTHH CTPYKTYpH OT HaHoropecT AAQO M eneKTpOXUMUYHO
OTNIOKEH MeTal B HaHOMOPHTE, KaKTO M KaTaiu3arop ¢ A0OpH KaTaluTHYHM CBOMCTBA IIpU
usrapsHe Ha merad [['7-5]. IIpomemnmBotokoBoTo oTnaraHe Ha Cu, Ni, Cu+Ni nossoissa
Moau(HIMpPaHe Ha MOBBPXHOCTTa IO CIOEBE C NOAOPaHM LIBETOBU XapaKTEPHCTHUKH U MOBHULICHA
Kopo3uonHa ycroiuuBoct [['7-6, ['7-11,1'8-12, I'7-19]. Ilonyuenu ca CTpyKTypH ¢ METATU3UPaHH
30HH, T03BOJABaIM Goraupane [['8-8]. Mscneasana e MHorocinoiina crpykrypa Al/Al203/Ni/Cu,
HOAXO/AIA 3a MeTalHa mevarHa miarka [['7-22], a cbino Taka CTpYyKTypH ¢ (GOTOKATaIUTHIHM
CBOMCTBA OT MOJYNMpOBOAHMKOBH Marepuamu karo ZnO u TiOz [I'7-9, I'7-31]. Ycmemno ca
(opMupaHu clloeBe OT XMAPOKCHANATHT BBpXy aHoaupaHa ciiaB Ti6Al4V 3a moreHnuaiHo
npuioxenue 3a umriant [['7-20], kakTo U HAKOM MaTepuaay 3a GOTOBONTAMYHH MPUIOKCHHS
[['7-34].

- Texuonozuu 3a XUMUYHO/ENEKMPOXUMUYHO MEMANUUPAHe HA  OUeNeKMpPU4HU
mamepuanu. ToBa ca TEXHOJIOTUM 3a XMMHUYHO OTJaraHe Ha cioese oT Mej [['7-7], muxen [['7-12,
I"7-22] u cpebpo [['7-28] BepXy aHoaUpaH anyMuHuii. [IpeogoneHn ca HIKOU OCHOBHH NPOOJIeMH
npyu TMOBBpXHOCTHaTa oOpaboTka. CinoeBere AAO ca akTUBMpaHM 4pe3 TPHM HOBH IOAXOJa —
KOHTAaKTHO OTJarane Ha Mej Ha rpanunara AI/AAO npm pastBopeH GapuepeH cioii [I'7-21];
TepPMHYHO pasiarane Ha nanmaaues anerar [['7-7]; npormsane ¢ Sn?* [['7-28]. Cw3nangenn ca
CBCTABH 33 XMMHYHO NOMEJsSBaHE, Chabpxamu Harpuer xumodochur [I-21] u docdopucra
kucenuna [['7-7, I'7-21, T'7-33]. VYcraHOBeHH ca ONTHUMAJHWTE YCJIOBUA 3a MpPEABApUTENIHA
o0pabotka Ha 3D-nmpunTHpanu nomumepu [['7-12]. VcmemHo € OCBHIIECTBEHO XHMHYHO
MeTanu3upane Ha 3D-npuHTHpaH U ekcTpyaupaH ABS ciies Tpetupane ¢ OpraHu4HU ChbeAUHEHUA
[[7-23, 3-3]. W3paGoTeHu ca MiaHApHU TEKCTHIHHM KANallUTUBHU CEH30pM 3a HaOJOJeHHE Ha
HapymieHus Ha cbHA [['7-25]. YcTaHOBEHO € 3HaYE€HHETO HAa XMMUYHO OTJIOXKEHU THHKU MEJHU
CJI0€BE BEPXY PABHOMEPHOCTTA Ha EJIEKTPOXMMUYHOTO MeTatu3upaHe Ha nonmumepa ABS [I77-33].
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- Oxapaxmepusuparne Ha OKCUOHU clloege om anooeH anymunues oxcud (AA40).
e MeXaHH4YHaTa M TepMoMmexaHuyHara crtabmmaoct Ha AAO [I'8-1, I'8-2]. Cs3nan
TEXHOJIOTU 3a TI0Nly4yaBaHe Ha 06pasuy ot cBo6oaHu MeMOpanu oT AAQ ¢ nedunupaHu pasmMepu
3a MexaHuuHute Tectose [['8-2]. IIpoBeneHM ca MEXaHUYHHU TECTOBE, ACMOHCTpPUpAId MHOTO
no6pa ycroiumBoct Ha Te3n Marepuanu [['8-4, I'8-6, I'8-7], mosBoisiBamia Ha HaMepAT
IPUIOKEHHE B €NEKTpoHUKara. JepUHUpaHM ca HAKOM OT TpPOGIeMHTE, CBBP3aHH C
HEPaBHOMEPHOTO pasIpe/ielleHle Ha TOKOBUTE JMHUM BbB BEpPTHKAHA II0COKAa U HaMaIABAHETO
Ha TOKOBOJEIIUs cloii mpu aHoaupade [['8-3]. JleMoHCTpHpaHa € BE3MOMKHOCTTa 32 cOdTyepHa
o6paboTka Ha SEM m3o6paxenusra na AAO 3a onpeseisiHe Ha Hakou napametpu [[8-11,'8-13].
OnpefienieHa e 3aBUCMMOCTTa MEX/y ONTHYHHUTE cBoiicTBa Ha AAO-MeMOpanu U febenuHaTa UM
[['8-5]. Vi3cireBaHO € ¥ MOBEACHUETO HA AHOAUPAH aTyMHUHUI B miasmeHo none [['8-9, '8-10].

4. Ouemca HA nmeJaroruvyecKkaTa nmoaAroToBKa v IleﬁHOCT HA KaHANAATA

[Temarornyeckara AeHHOCT HAa KaHIUATa € CBbp3aHa ¢ BOJCHE Ha JICKIIMOHHU KypCOBE U
NabOpaTOPHM YNpaXKHEHHUs, KAKTO ¥ PHKOBOACTBO HA JUIUVIOMAHTH M JOKTOpaHTH. OT
TIpeNIOCTABEHUTE JaHHU CE BIDK/A, Y€ ca BOJECHH 000 7 Kypca 3a ,,0aKanasbp* Mo AUCLMINTHHATE
LXumus®, ,,OCHOBM Ha OHOMEIWIMHCKOTO WHXEHEPCTBO“ M ,,EHEpruiiHM H3TOYHUIM B
TPAHCTIOPTHUTE CPENCTBA® KbM OmpejeneHy (axynretd (mpoxbmxurenHoct 15-30 daca). 3a
,MarucTep* ca BOJeHM 4 Kypca IO IUCIUIUIMHWTE ,, DU3MKOXMMHS Ha MOBBPXHOCTH,
,Hanomarepuanu®, ,,EHepruiiHu M3TOYHUIM B XMOPUIHHU U eneKTpomMobumn”, ,,Texnonoruu 3a 3D
ENEKTPOHHY MOy N (IpOABIDKUTETHOCT 4 — 30 yaca).

Bonenu ca naGopaTopHH YIpaXKHEHWs 3a ,,0aKaqaBpp” MO AMCLMIUIMHATE ,XAMHUS",
,TexHomoruyed npaktukym* ,,OCHOBM Ha OUOMEIULIMHCKOTO HH)XEHEPCTBO“ M ,,EHepruiiHu
M3TOYHMIM B TPAHCIOPTHU cpeicTBa“ (mpoxbmxuTeaHoct 3 — 30 yaca). 3a ,MarucTep — 10
aucuyrante ,,Hanomarepuanu®, ,,OU3UKOXUMES Ha TIOBBPXHOCTU ¥ ,,EHEPrUifHM U3TOUHULIA
B XMOpUIHU U enekTpoMobmu® (mpoxsipkutenHocT 18 — 30 gaca).

OCBIIECTBEHO € PBKOBOACTBO Ha 5 YCIEINHO 3aIUTHIM AUIUIOMAHTH (CHOTBETHO MpE3
2016, 2017, 2018, 2022 u 2024 r.), kakTO ¥ Ha 3 JAOKTOPAaHTH — [ABaMa YCICIIHO 3alIMTUIIN
cboTBeTHO npe3 2023 u 2025 r. 1 eiluH, KOATO € OTYHCIIEH C IPaBO Ha 3alluTa.

5. OcHOBHHM HAYYHH H HAYYHOIIPUJIOKHH NMPHHOCH

Enna yact oT HayyHHTe W HAyYHO-TIPHJIOXKHM NPUHOCH Ha KaHIMJAaTa ca CBBpP3aHU C
KOHCTPYHPAHETO Ha JIBa THIIA eJeKTPOXUMHUYHHU KIeTKH. Te3u npuHocu Morar a 6b4aT OTHECEHH
KBM Ch3/1aBaHe Ha HOBM KOHCTPYKIMM ¥ TEXHOJIOTUU.

Ennara wma 3a €1 Ja OCUTYpH H3CICIBAHE HA THHKM IPOBOJAINU CIIOEBE BBPXY
M30JIallMOHHA I'bBKaBa nojpioxka [[7-17, I'7-18]. [lapameTpute Ha KiI€TKaTa I1I03BOJIIBAT TECTBAHE
Ha OnmUTHU 0Gpasuy ¢ paGotaa miom ot 0,1 go 1,0 cm?. CioaT BbpXy I'bBKaBaTa M30JIMpaIla
MOJIONKA C€ MOHTHpPA KbM JIBHHOTO Ha KJIETKATa ChC CIELMUAJIEH IPBCTEH. TOKOBUAT KOJICKTOP
Ha paGOTHUSA €IEKTPOJ € OT alyMUHUEBO (ONMO U MMa OTBOp, MO-TOJIAM OT TO3HM Ha paboTHara
NOBBPXHOCT B KOHTaKT C €NEKTPOJUTA. T03M HaYMH HA CBBP3BAHE IMO3BOJIIBA YHUCT OMUYCH
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KOHTAKT, HUCHK €JIEKTPOXAMUYEH IITyM ¥ paBHOMEPHO PasNpe/eICHHUE Ha TOKOBUTE JIMH
KOHCTpYHpaHa eIEKTPOXMMHYHA KJIETKAa UMa 3a IIeJ NPENM3eH KOHTPOJI Ha TeMIepaTypa
IUIOCHK MeTajieH pabOTeH eNeKTPOo 0 BpEMe Ha €K30- MM €HAOTEPMUYHH MPOIIECH Ha TpaHUIATa
enexTpoa-enexkrposut. LlenTta e na ce u3cieBa BIMSHMETO HA TEMIIEpATypara Ha aHOJa BBPXY
KUHETMKATA HA M3pacTBaHe Ha aHOJIEH allyMHHHEB OKCHJ ¥ BBPXY TOJIEMHUHATa M CTENeHTa Ha
nojpenda Ha HaHonopute B Hero [B4-6, '7-26].

IIpeanoxeHy ca ¥ JBe TEXHOJIOTHH 3a [OTyJaBaHe Ha MEIHI HaHOTIpoBoAHULM [['7-24, I'7-
27, T'7-29, I'7-30]. [TonydyeH e MOHOJUTEH KaTamu3arop Ha ocHoBata Ha Al/AAO/Co-Pd-oxcuau
[3-1], memMoHCTpHUpaI CTaGHIHK [TOKa3aTey HPY IBIrOCPOUHK M3nuTBaHus. [Ipemnoxenu ca u
TEXHOJIOTUY 33 XMMHUYHO OT/IaraHe Ha CJI0eBe OT MeJl, HUKeN U cpeGpo BEPXY aHOAUPaH alyMUHHH.

Jlpyra 4acT OT IPUHOCHTE CE OTHACAT IO W3CIE/ABAaHE HA IPOLECHTE NpH (GopMupaHe U
HapacTBaHe Ha CJI0EBE OT aHOJEH aTyMUHHEB OKCHJ, BKIIOYHTEIHO KAHETHKATA, TOMOJOTUATa U
BIMSHUETO HA BETPEIIHUTE MEXaHWYHH HanpexxeHus. [lomydennre qaHHU ca CHCTEMaTU3MPaHy B
11 cratum, xouto ca myGnukysanu B crmcanus ¢ IF/SJR, kakro u Ha pedepupanu B Scopus
MmexayHapoauu ¢Gopymu. IlpoBeneHm ca M3CleBaHWA 3a ONPEACIAHE BIMAHUETO Ha
Temmneparypara [B4-6], pasowpkBanero [B4-8] um mpupomara Ha enektpoimTa [B4-3] BBpXY
CKOPOCTTa ¥ MOP(OJIOrHATa Ha NOTy4YEHUTE aHOJHHU CIIOEBE.

IMpemnoxeH e TepMAUYEH MOJIEN OTHOCHO CTENEHTa Ha MOAPeIcHOCT Ha HaHomopecT AAO
B 3aBHCHMOCT OT TeMIlepaTtypara Ha aHoja. M3cieqBaHo € BIMAHMETO HA TEMIIEpaTypara BBpXy
MEXaHM3MUTE Ha 3apaxkJaHe Ha nopu [B4-11].

I[MpencraBeHa € XMIIOTE3a OTHOCHO U3pacTBaHETO Ha 6e3e()eKTHA HAHOIIOPECTA CTPYKTYpa
uype3 KOHTPOJIMPAHO HamajsBaHe Ha HampexeHuero [B4-10]. Mscnenanu ca MexaHUYHUTE
CBOMCTBa, Ne(QOPMALIMOHHOTO TNOBEAeHHE, aHu3oTpomHara crpykrypa Ha AAO [B4-7] u
TEXHOJIOTHYHUTE MPOLIECH [IPH M3PACTBaHE Ha CloeBe ¢ aeduHupaHa Tononorus [B4-1, B4-2, B4-
5, B4-7 B4-9]. -

B®3 ocHOBa Ha MACTOTO Ha KaHAUAATA B aBTOPCKUTE KOJIEKTUBH (IIPEAMMHO BTOPO U TPETO
MSICTO) IIPUEMaM, Y€ JTUYHUAT IPUHOC HA KaHAuAaTa 3a 0hOpMSHETO U ITyOIuKyBaHeTo Ha Tesu 11
CTaTHH € CHILECTBEH.

Ot nojaneHaTa OTHOCHO YCTAaHOBEHHTE LIUTAaTH MH(opMaLus ce BHXKJA, Y€ KaHIUJAThT
¥Ma CTaTHH, KOUTO ca IPUBIIEKIIY HHTEpeca Ha HayyHaTa OOIHOCT U ca UTUPaHH MHOTOKpATHO.
Oco6eHo Breyatasan 6poii nuraty — 84 - uma my6aukamus 3-1 B Chemical Engineering Journal
cIF 5,31 3a2015 r. 3a gpyra crarus Ha kangunara — ['7-5 (Electrochimica Acta - IF 4,798 32 2016
r.) - ca ycraHoBenu 30 nurara, 3a B4-6 — 8 nurara u T.H.

6. 3HAYMMOCT HA MPUHOCHUTE 32 HAYKATA U MPAKTHKATA
Ot MNPEACTABCHUTE 3a y4aCTHUE B KOHKYpCa JOKYMEHTH sICHO C€ BHXKMA, 4C KaHAUOAThT MMa
MHOI‘OO6p3.3Ha JEHHOCT MO HAKOJIKO TEMaTUKU. 3HAYKMMOCTTA HA YacCT OT IIPHUHOCHUTE CE CBECIXKIA 10
BB3MOXHH IIPpHJIOKCHHUA B MEAUIIMHATaA (6I/IOCGH30pHI/I yCTPOﬁCTBa; UMILIAHTH; CEH30pH 3a
HabmoneHne Ha chHSA). Jpyru Morar na OBAAT M3MOA3BaHM KaTO BB3MOXKHH TEXHOJIOTHH B
IMPOMHUIIIJIEHOCTTA (3a e(l)eKTI/IBHO U3BJIMYaHE Ha METAJIN OT OTHaJHHU PA3TBOPH; 3a MMOJTYUYaBaHE Ha



MeJHH HaHOMPOBOIHUINM; 3a (JOTOBOITAUIIN; 32 NIOTy4aBaHe Ha 06pa3iy OT CBOOOIHI
ot AAO ¢ nedunmnpanu pasmepu).

OcBeH ToBa ca HaJMLE U YHCTO HAyYHU NPUHOCU — MOJEI, O0sCHABAIN HaOII0JaBaHUTE
edeKTH pu nosyyaBaHe Ha HaHOBJIaKHA 0T AAOQ; fBa THUIIA €IEKTPOXUMHUYHH KIIETKH; TEPMHUYECH
MOJIETT 3a OIpeJeliTHE Ha CTeleHTa Ha mozpeaeHocT Ha AAOQ; xumoresa 3a U3pacTBaHe Ha
6e3nedexTHa HAHOMIOPECTa CTPYKTYpa Upe3 KOHTPOJIMPAHO HaMalIBaHe Ha HAIPEKEHUETO.

KakTo 6e cnomeHaTo, KaHAUAATHT U3LSI0 U3IIBIIHSBA, 4 B HAKOU CIIydau JJOPU 3HAUUTETHO
HaxBbpis 3anoxeHute no [IYP3AI-TYC uznuckBaHus 3a 3aeMaHe Ha akaJeMHUYHaTa JJIbKHOCT
»podecop”. OT aBTOPCKHUTE KOJEKTUBH B CIIMCHKA HA HETOBUTE HAyYHH IyOIMKaLM MOXeE OILe
Jia ce 3aKJIIo4y, 4e JOoLeHT LlaHeBa noAabpika aKTUBHU KOHTAKTH C Yy KIECTPAHHH CIIEIMATUCTH
0 TEMaTUKUTE Ha HEWHHUTE UHTEpECH OT cTpaHH Karto Jlutea, benapyc, @panuus, llsenus.

7. KpuTnuHu 0es1eKKH U NPenopbKH
Hsamam xpuTuaHU 3a0€)1eXKKi KbM KaHIuIaTa ¥ MPpeJCTaBeHUTE 3a KOHKypca MaTepHai.

8. JIuyHHu Be4aT/ieHHS U CTAHOBHIE HA PELEH3EHTA

[To3naBam moneHT LlaHeBa OT yyacTHETO MU Ha HIKOU HAy4YHU OPYMU U B HAYYHH KypHTa.
CHOpC}I ME€H T4 € IPUMED 3a €1Ha KOPEKTHA U OTTOBOPHA KOJICXKKA. Hmam otmirudy BrieyaTICHUs
U OT HaydyHaTa H HeﬁHOCT - H3cJ€ABaHUATa Ca INPOBCACHH KOMIIETCHTHO H Ha BHCOKO
HpO(bCCHOHaHHO HUBO. Kaqecnao*ro Ha HU3JIC3JIUTEC OT II€4YaT CTAaTUH CBhINO € BIICUATJIABAIIO.
HpneMaM, Y€ HAYYHHUAT U AKTHB B rojsiMa CTCIICH € HEHHO JIMUHO ACI0 HpC,HBI/II[ MSCTOTO U B
AaBTOPCKUTE KOJEKTHBM Ha IyOJMKALMUTE U B AOKIAAUTE HAa HaydyHuTe (opymu. bposr Ha
YCTaHOBCHHUTE LUTATH IIO I'Iy6JII/IKaI.IPII/ITe M OCTaHajlaTa IoJajJcHa NJOKYMCHTalUA KaTeropu4yHo
INOTBBPIXXAAaBaT BaXXHOCTTA U aKTYaJIHOCTTA HA HAYUYHUTE U3CJICABaHUA U TCMaTUKU Ha KaHAUgaTa.

3AK/IIOYEHHE

Bb3 ocHOBa Ha 3all03HAaBaHETO MU C IPEJCTABEHHUTE HAYYHH TPYyJOBE U
OCTaHAJIUTE INOJAJCHU 3a yJacTHe B KOHKypca MH(OPMATHBHU JaHHH, TIXHATa
3Ha4YMMOCT, CBABPXAIIUTE CE€ B TIX HAy4YHH, HAYYHONPUIOXHH M IPUIIOXKHHU
IIPUHOCH, HAMUPAM 3a OCHOBAaTENIHO J1a Mpeasioka Ha HaydHOoTO XKypH IOLECHT A-p
uHK. bopsina Panresioa IlaneBa 1a 3aeMe akageMHYHaTa JTBXHOCT ,,Ipodecop”
B IIpodecuoHaNHOTO HanpapieHue 5.10. XuMUYHHN TEXHOJIOTMH II0 CIIEIATHOCTTa
s 1 €XHOJIOTHS HA eJIEKTPOXHUMHMYHHTE MPOU3BOACTBA”.

Tlata: 28.03.2025 PELIEH3EHT: ....... ( ‘) .......
(mpod. n-p Hukonaii boxkoB)

[ Tv-coous
| OETT »
BAPHO C OPUTMHANA
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REVIEW

in competition for the occupation of the academic position “PROFESSOR”,
in the professional field 5.10. Chemical Technology,
scientific specialty “Electrochemical production technology”
announced in the State Gazette Ne 103 of 06.12.2024 r.

The only candidate in the announced competition is Associate Professor Boriana
Rangelova Tzaneva, Ph.D. from Technical University of Sofia, Faculty of

Electronic Engineering and Technology, Department of Chemistry

Reviewer: Nikolai Stoyanov Boshkov, Professor, PhD

1. General and biographical data

Associate Professor Dr. Boryana Rangelova Tsaneva was born on 09.09.1971. For the period from

September 1990 to July 1995, she studied at the University of Chemical Technology and

Metallurgy, Sofia, majoring in "Electrochemistry and Corrosion" and acquired the qualification of
a chemical engineer (national qualification level - Master). In 2006, she acquired the scientific.
degree "Doctor" in the specialty "Electrochemical Production and Corrosion Protection" with the

topic of the dissertation "Pitting Corrosion of Chromium-Manganese-Nitrogen Steels". Since 2000,

she has held a position at the Technical University, Sofia - successively as an assistant, senior (2002

- 2006) and subsequently chief (2006 - 2014) assistant. In 2014, she held the academic position of
"Associate Professor". She was the head of the Department of Chemistry for the period 2015 —

2023, where she is currently. She has conducted lecture courses and laboratory classes in the field

of chemistry and electrochemistry (including chemical power sources) with students in Bulgarian

and French. Her research is mainly in the field of chemistry, electrochemistry and nanomaterials,

and she also carries out publishing and consulting activities.

2. General description of the presented materials
A total of 116 scientific papers were submitted for review, described as follows:
1. Scientific papers from the PhD Thesis (7 issues) — No. 1 - No. 7;
2. Scientific papers and teaching aids under the habilitation procedure (36 issues) — No. 8
- No. 41, of which;
2.1. Scientific papers equivalent to a monographic work under habilitation, of which:
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- Publications in peer-reviewed journals (9 issues) — No. 8 - No. 16;
- Reports from scientific forums, published in full text (8 issues) — No. 17 - No. 24;
- Scientific papers added to Group A for inclusion in NACID (6 issues) — No. 25 - No.
30;
2.2. Scientific papers outside the above under the habilitation procedure (11 issues) —
No. 31 - No. 41, of which:
- Publications in international journals with impact factor (4 issues) — No. 31 - No. 34;
- Publications in Bulgarian journals (5 issues) — No. 35 - No. 39;
- Reports from scientific forums, published in full text (2 issues) — No. 40 and No. 41.
3. Teaching aids from the habilitation procedure (2 issues) — No. 42 and No. 43.
4. List of scientific works after habilitation (71 issues) — No. 44 - No. 114, of which:
4.1. Publications in international journals with IF (22 issues) — No. 44 - No. 65;
4.2. Publications in international journals with SJR (without IF) (13 issues) — No. 66 -
No. 78;
4.3. Publications referenced in Scopus/Web of Science without SJR and without IF (21
issues) — No. 79 - No. 99;
4.4. Publications in non-refereed journals with scientific review or in edited collective
works (15 issues) - No. 100 - No. 114.
5. Teaching aids after habilitation (2 issues) — No. 116 and No. 117.
A technical error was made in the description in the numbering — No. 115 was omitted, which is
why the total number of submitted materials becomes 116 instead of 117.
The scientific works on the issues of the competition that were published after the candidate's
habilitation and do not fall into the group of articles on the topic of the PhD Thesis (according to
Art. 29, (1), item 3 of Section IV of PURZAD-TUS) or a total of 73 pieces are accepted for review.
The final assessment also takes into account the teaching aids after the habilitation in 2014, as well
as the information provided on participation and leadership of national and international scientific
or educational projects, including the funds attracted. The candidate is the leader of one national
scientific project and has participated in a total of thirteen national scientific or educational
projects, including international ones. Information on the number of lectures given at TU-Sofia for
the last 3 years is also accepted for evaluation. The materials provided include certificates for two
successfully defended doctoral theses, for a published university textbook, and for two recognized
patents.
Some scientific papers (43 in number) that were used prior to the current procedure, including full-
text reports from scientific forums and out-of-print textbooks, are not subject to evaluation, as these
materials have been subject to previous peer review.
Based on the materials thus submitted, the following conclusion can be made regarding the
fulfillment from the candidate of the minimum requirements for holding the academic position of
"professor":
Group A — PhD Thesis for awarding the "PhD" degree - 50 points out of 50 required;
Group B - There are 11 publications referenced in Scopus, of which 7 have IF and/or SJR -
a total of 194 points out of 100 required;
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Group I' — There are 18 publications in journals with IF/SJR, referenced in Scopus/
20 conference reports, as well as 15 publications in non-refereed journals with scientific review or
in edited collective works — a total of 473 points with a required score of 250;

Group JI — There are 216 citations referenced in Scopus/WoS, which carry a total of 2160
points with a required score of 100,

Group E — Evidence has been provided for 2 successfully defended PhD students, for
participation in national and international scientific and educational projects, for attracted funds,
for a published textbook and for 2 recognized patents — a total of 384 points with a required score
of 220;

Group X — A report on the timetable hours of work over the last 3 years has been provided,
which shows that 209 points have been achieved with a required score of 120;

Group 3 — There are 3 publications that carry a total of 30 points with a required 20.

The data presented in group I' shows that all publications in journals under Indicator 7 have SJR.
Three articles have Q1, 7 — Q2, 3 — Q3 and 5 — Q4. In 7 of the articles, the candidate is the first
author, in 4 — the second one, in 3 — the third one, and in the rest she is after third place.

From the submitted materials, it can be concluded that the candidate fulfills, and for some groups
significantly exceeds, the requirements set out in the document PURZAD-TUS for occupying the
academic position of “professor”.

3. General characteristics of the candidate’s scientific research and applied
activity
The candidate's research activities cover several scientific topics, presented below as follows:

- Electrochemical characterization of new materials. The corrosion resistance of selected
stainless steels in model environments of seawater, Ringer's solution [I'7-4], phosphoric acid [I"7-
2], phosphates with and without chloride content [I'7-1] was determined. The obtained data provide
information on the appropriate use of these types of steels. The influence of the composition and
structure of selected aluminum alloys with a low content of alloying elements (Cu, Mg, Zn, Zr,
etc.) on the corrosion behavior in 3.5% NaCl was clarified [I'7-10]. In amorphous alloys, it was
found that the uneven distribution of alloying elements leads to local forms of corrosion [I'7-10,
['7-37, ['7-14, T7-37]. The mechanism of the corrosion behavior of galvanically deposited
antimony-copper layers (18-30 wt%) has been elucidated [I'7-15, I'7-16]. It has been established
that with decreasing copper content in the layers, the chemical and morphological heterogeneity
increases. At higher anodic polarization, there is preferential dissolution of antimony to a highly
porous structure suitable for catalytic purposes [['7-15, I'7-16]. Thin conductive organic layers of
PEDOT:PSS/graphene for applications in biosensor devices have been electrochemically
characterized [['7-17,T'7-18].

- Electrochemical research and development of technological processes. A new approach for
electrochemical research of cementation processes has been proposed, allowing rapid qualitative
and quantitative assessment of the efficiency in extracting metals from waste solutions [I'7-3]. The
kinetics of piezoelectric layer formation was studied and the influence of the ratio of precipitated
salt (Segnett's salt), water and ethanol on the nanocrystal formation processes and piezoelectric
properties was determined [['7-13]. Piezoelectric layers of Segnett's salt and ammonium
dihydrogen phosphate [['7-32, G-38], composites of collagen-Segnett's salt [I'7-35] and others [I'7-
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successfully created based on anodic alumina membrane treated with potassium niobate [F8 14]
Anodizing conditions for obtaining nanofibers of anodic alumina [I'8-15] were established and a
model was proposed to explain the observed effects. The electrochemical behavior of bismuth in
toluenesulfonic acid was studied with a view to synthesizing an anode product with a certain
composition [3-2].

- Electrochemical and chemical modification of anode layers for various applications.
Composite structures of nanoporous AAO and electrochemically deposited metal in the nanopores,
as well as a catalyst with good catalytic properties in methane combustion [I'7-5], have been
obtained. Alternating current deposition of Cu, Ni, Cu+Ni allows surface modification to layers
with selected color characteristics and increased corrosion resistance [I'7-6, G7-11,1'8-12,T'7-19].
Structures with metallized areas allowing bonding have been obtained [I'8-8]. A multilayer
structure Al/Al,03/Ni/Cu, suitable for a metal printed circuit board [I"7-22], as well as structures
with photocatalytic properties from semiconductor materials such as ZnO and TiO» [I'7-9, '7-31],
was studied. Hydroxyapatite layers were successfully formed on anodized Ti6Al4V alloy for
potential application in implants [I'7-20], as well as some materials for photovoltaic applications
[I"7-34].

- Technologies for chemical/electrochemical metallization of dielectric materials. These are
technologies for chemical deposition of layers of copper [I'7-7], nickel [['7-12, I'7-22] and silver
[['7-28] on anodized aluminum. Some major problems in surface treatment were overcome. The
AAO layers were activated by three new approaches — contact deposition of copper at the AI/AAO
interface with a dissolved barrier layer [I"7-21]; thermal decomposition of palladium acetate [I'7-
7]; impregnation with Sn®" [I'7-28]. Chemical copper plating compositions containing sodium
hypophosphite [['7-21] and phosphorous acid were created [I'7-7, I'7-21, I'7-33]. The optimal
conditions for pre-treatment of 3D-printed polymers were established [I'7-12]. Chemical
metallization of 3D-printed and extruded ABS after treatment with organic compounds was
successfully carried out [['7-23, 3-3]. Planar textile capacitive sensors for monitoring sleep
disorders were fabricated [['7-25]. The importance of chemically deposited thin copper layers on
the uniformity of electrochemical metallization of the ABS polymer was established [I"7-33].

- Characterization of oxide layers of anodic aluminum oxide (AA0). The mechanical and
thermomechanical stability of AAO has been studied [I'8-1, I'8-2]. A technology has also been
created for obtaining samples of free AAO membranes with defined dimensions for mechanical
tests [['8-2]. Mechanical tests have been carried out, demonstrating very good resistance of these
materials [I'8-4, '8-6, I'8-7], allowing them to find application in electronics. Some of the problems
associated with the uneven distribution of current lines in the vertical direction and the reduction
of the current-conducting layer during anodizing have been defined [I'8-3]. The possibility of
software processing of SEM images of AAO to determine some parameters has been demonstrated
[I'8-11, I'8-13]. The dependence between the optical properties of AAO membranes and their
thickness has been determined [['8-5]. The behavior of anodized aluminum in a plasma field has
also been studied [I"8-9, I'8-10].
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The candidate's pedagogical activity is related to conducting lecture courses and laboratory
exercises, as well as supervising graduate and PhD students. The data provided shows that a total
of 7 courses for "bachelor" were conducted in the disciplines "Chemistry", "Fundamentals of
Biomedical Engineering" and "Energy Sources in Vehicles" at certain faculties (duration 15-30
hours). For "master" 4 courses were conducted in the disciplines "Physical Chemistry of Surfaces",
"Nanomaterials", "Energy Sources in Hybrid and Electric Vehicles", "Technologies for 3D
Electronic Modules" (duration 4 - 30 hours).

Laboratory exercises for "bachelor" were conducted in the disciplines "Chemistry", "Technological
Practicum”, "Fundamentals of Biomedical Engineering" and "Energy Sources in Vehicles"
(duration 3 - 30 hours). For "master" - in the disciplines "Nanomaterials", "Physical Chemistry of
Surfaces" and "Energy Sources in Hybrid and Electric Vehicles" (duration 18 - 30 hours).
Supervision of 5 successfully defended diploma students (respectively in 2016, 2017, 2018, 2022
and 2024), as well as 3 PhD students - two successfully defended in 2023 and 20235, respectively,
and one student who was discharged with the right to defend.

S. Basic scientific and scientific-applied contributions

Part of the candidate's scientific and applied-scientific contributions are related to the construction
of two types of electrochemical cells. These contributions can be attributed to the field of creation
of new structures and technologies.

One aims to provide research on thin conductive layers on an insulating flexible substrate [['7-17,
I'7-18]. The parameters of the cell allow testing of experimental samples with a working area of
0.1 to 1.0 cm?. The layer on the flexible insulating substrate is mounted to the bottom of the cell
with a special ring. The current collector of the working electrode is made of aluminum foil and
has an opening larger than that of the working surface in contact with the electrolyte. This method
of connection allows for clean ohmic contact, low electrochemical noise and uniform distribution.
of current lines.

Another constructed electrochemical cell aims at precise control of the temperature of a flat metal
working electrode during exo- or endothermic processes at the electrode-electrolyte interface. The
aim is to study the influence of the anode temperature on the growth kinetics of anodic alumina
and on the size and degree of ordering of the nanopores in it [B4-6, I'7-26].

Two technologies for obtaining copper nanowires have been also proposed ['7-24, I'7-27, I'7-29,
['7-30]. A monolithic catalyst based on Al/AAO/Co-Pd-oxides [3-1] was obtained, demonstrating
stable performance in long-term tests. Technologies for chemical deposition of layers of copper,
nickel and silver on anodized aluminum have also been proposed.

Another part of the contributions concerns the study of the processes of formation and growth of
anodic alumina layers, including the kinetics, topology and the influence of internal mechanical
stresses. The obtained data are systematized in 11 articles, which have been published in journals
with IF/SJR, as well as in international forums referenced in Scopus. Studies have been conducted
to determine the influence of temperature [B4-6], stirring [B4-8] and the nature of the electrolyte
[B4-3] on the rate and morphology of the resulting anodic layers.
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A thermal model has been proposed regarding the degree of ordering of nanoporous -
depending on the anode temperature. The influence of temperature on the mechanisms of pore
formation has been studied [B4-11].

A hypothesis is presented regarding the growth of a defect-free nanoporous structure by controlled
stress reduction [B4-10]. The mechanical properties, deformation behavior, anisotropic structure
of AAO [B4-7] and technological processes for the growth of layers with a defined topology [B4-
1, B4-2, B4-5, B4-7 B4-9] are studied.

Based on the candidate's place in the author groups (mostly second and third place), I assume that
the candidate's personal contribution to the formation and publication of these 11 articles is
significant.

From the information submitted regarding the established citations, it is evident that the candidate
has articles that have attracted the interest of the scientific community and have been cited many
times. A particularly impressive number of citations — 84 — demonstrates the publication 3-1 in the
Chemical Engineering Journal with IF 5.31 for 2015. For another article by the candidate — I'7-5
(Electrochimica Acta - IF 4.798 for 2016) — 30 citations have been established, for B4-6 — 8
citations, etc.

6. Significance of contributions to science and practice

From the documents submitted for participation in the competition, it is clearly seen that the
candidate has diverse activities in several topics. The significance of some of the contributions is
reduced to possible applications in medicine (biosensor devices; implants; sleep monitoring
sensors). Others can be used as possible technologies in industry (for effective extraction of metals
from waste solutions; for obtaining copper nanowires; for photovoltaics; for obtaining samples of
free membranes from AAO with defined sizes).

In addition, there are also purely scientific contributions - a model explaining the observed effects
when obtaining nanofibers from AAO; two types of electrochemical cells; a thermal model for
determining the degree of ordering of AAO; a hypothesis for the growth of a defect-free
nanoporous structure by controlled voltage reduction.

As mentioned above, the candidate fully fulfills, and in some cases even significantly exceeds, the
requirements set out in the document PURZAD-TUS for occupying the academic position of
"professor". From the author teams in the list of her scientific publications, it can also be concluded
that Associate Professor Tsaneva maintains active contacts with foreign specialists on the topics of
her interests from countries such as Lithuania, Belarus, France, and Sweden.

7. Critical notes and recommendations
I have no critical remarks about the candidate and the materials submitted for the competition.

8. Personal impressions and opinion of the reviewer

I know Associate Professor Tsaneva from my participation in some scientific forums and scientific
Juries. In my opinion, she is an example of a correct and responsible colleague. I also have excellent
impressions of her scientific activity - the research was conducted competently and at a high
professional level. The quality of the published articles is also impressive. I accept that her
scientific asset is largely her personal work, given her place in the author teams of the publications



DETT75-A03-069

7

and the remaining submitted documentation categorically confirms the importance and relevance
of the candidate's scientific research and topics.

CONCLUSION

Based on my familiarization with the presented scientific papers and the other
informative data submitted for participation in the competition, their significance,
the scientific, applied-scientific and applied contributions contained in them, I find
it reasonable to propose to the Scientific Jury Associate Professor Dr. Eng. Boriana
Rangelova Tzaneva to occupy the academic position of "professor" in the
Professional field 5.10. Chemical Technologies in the specialty "Technology of
Electrochemical Production.

Date: REVIEWER: ....... (m).......
28.03.2025 ~ (Prof. Dr. N. Boshkov)
| Ty-cooua
5 QETT
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