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Hay4YHWUTE IPUHOCH Ha MyOiuKaimu aou. A-p umx. Bopsua Panrenosa Ilanesa 3a ydactie B
KOHKypca 3a 3acMaHe Ha akKaJeMuyYHara IBXKHOCT ,Jpodecop” mo mnpodecroHaTHO
Hanpapinenue: 5.10. XvMuuHM TeXHONOIWMH, Hay4YHa CIIEHATHOCT: TEeXHOJOrHsd Ha
CIEKTPOXUMUIHHTE MPOU3BOACTBA, KbM Katenpa ,, Xumus”, ®ETT, TY-Codus, o6sBen B /B
6p. 103/06.12.2024r.

O0ma xapakTepuCTHKA HA HAYYHO-H3CJIEA0BATEICKATAa H HAYYHO-NIPHIIOXKHATA JeiiHoCT
HA KaHIUAATa

B koHKypca 3a 3aeMaHe Ha aKaJeMHYHATa JTBXHOCT “mpodecop” mou. A-p uHX. bopsHa
Panrenosa IlaneBa ywyactBa o0mio cbec 67 HaydHU TpyJa H3BBH NPEIXOAHH IPOLEIYyPH B
CIIEIHUTE pa3/ielid, a AIMEHHO: HAyYHU TPYyIOBE, PaBHOCTOMHHM Ha MOHOrpadmdeH Tpyx — 11;
HAayYHH TPYAOBE, M3BBH PABHOCTONHHTE Ha MoHorpagpus — 56, ot xouro - 19 Opos B
criucanus ¢ IF B Web of Science (7 6post B Q1; 8 6pos B Q2; 2 6pos B Q3; 2 6pos B Q4).
AHamu3bT Ha IpEeACTaBEHUTE MaTepHaIM IIOKa3Ba, ue JOI. A-p MHX. bopsHa PaHrenosa
[faneBa mokpuBa M HaJABHIIABA MHUHAMAIHUTEC HALMOHATHHU H3MCKBAHHSA, OIPEACICHHU B
3PACPB u IIYPA3A/l B TY — Codus. Beuuko ToBa 110 Oe3cOpeH oKa3Ba, 9€ KaHAUAaThT €
IIpeICTaBUI 3HAUUTENHA II0 00eM KaueCTBO HaydHa POy KITHsL.

Onenka Ha MeAAroru4ecKaTa MOAroTOBKA U JeHOCT HA KAHIHIATA

KanmunaTeT uMa pa3paboOTEHH M BOAEHM JICKIMOHHHM KypCOBE M OTAEIHHU JIEKIUMH 33 OKC
,»0aKaIaBep™ U OKC ,,MaruCTHP" MO JUCHUILIUHH ,, XUMUL“, ,,OCHOBH Ha OHOMETUIIMHCKOTO
HH)XEHEpCTBO®, ,,EHEpruilHM H3TOYHUIM B TPAHCIOPTHH cpexacTBa’, , OU3MKOXMMHA Ha
noBwspxHOCTH", ,,HaHOMarepuanu®, ,,EHepruiiiy N3TOYHUIN B XUOPHIHH U €JIeKTpOMOOHIH®,
» 1 €XHOJIOrHH 3a 3D eNeKTPOHHN MOAYJIN®, KAKTO U JIabOpaTopHa EKUITUPOBKA KBM THX.

Hon. n-p urx. bopsna Panrenosa llaneBa e ppkoBoamiIa 5 TumIoManTu 3a 06pa3oBaTEIHO-
KBaIM(UKAMOHHA CTETIeH ,,MaruCThp™ U € OMiIa PhKOBOJUTEN Ha 2 3alUIUTH JOKTOPAHTH, a -
€IMH TOKTOPAHT € OTYMCIICH C IPaBO Ha 3alluTa.

OcHOBHH HAYYHHU U HAYYHO-IPHJIOKHH NPHHOCH

W3cnensanusdra ca B 001acTTa Ha €IEKTPOXUMHUYHO OXapaKTepH3upaHe Ha HOBH MaTepHallH,
€JIEKTPOXMMHUYHO M XMMHUYHO MOAM(UIIMpaHe Ha aHOJHHU CJIOEBE 3a Pa3jIiuHH IPHUIIOKEHHUS,
TEXHOJIOTHH 33 XMMHUYHO U EIECKTPOXMMHUYHO METATU3UpPaHE HA JUETICKTPUYHHU MATEPUAIH,
OXapaKTEepU3UpaHe Ha OKCUIHU CIOEBE OT aHOJEH AlyMUHUEB OKCHJ M IPHIIOKHU JEHHOCTH
B 00J1aCTTa Ha KOHCTPYHPaHE Ha €JICKTPOXUMHYHHU KICTKH 32 €JICKTPOXHMMHUYHH TECTOBE.

OcHOBHHTE IPHHOCH Ha IyOJIMKAIUUTE IIPeJCTaBeHH KaTo PaBHOCTOWHM Ha XaOMIIUTallMOHEH
TPYZ ca HACOYCHH KBM M3CJIC/IBAHE Ha HAKOH NPOLECH IpH GopMupaHe U MoAu(UIEpaHE Ha
CIIOEBE OT AHOJEH AalyMHUHHEB OKCHJ, Ha 0a3a Ha KOHTO ca MIPEIIOKEHH MOJETH 3a
pasceliBaHeTO Ha OTHeNICHATa IPH aHOAWPAHETO TOIUIMHA M 3a W3pPAacTBaHE Ha HAHOIOPECT
OKCHJ] BBpPXY H3BHUTH IOBBPXHOCTH. Upe3 KOMOWHHpAH MOAXOX MEXIY €KCIEPHUMEHTH H
MaTeMaTH9ecko MoOJeJMpaHe Ha Ipoleca € pa3paboTeHa TEXHOJIOTHs 3a IOJIydYaBaHE Ha
CIIOeBE B CBOOOIHM MeMOpaHH OT aHOEH AIyMHHHEB OKCHJ C MPeABApUTENTHO JeduHIpaHa
nebenmuHa, ¢GopMa W pasMEepHd uYpe3 H3MOJN3BAaHE HA XHMHWYHH, CICKTPOXUMHYHH MU
doTomurorpadcku MeToIu.

ITpuHOCHTE Ha HayYHUTE TPYIOBE U3BHH PaBHOCTONHUTE Ha XaOMIHTAIMIOHEH TPYA MOTaT Ja
ce 0000LIAT KaTo ciaeaBa:
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OmpepielieHH ca €IEKTPOXMMHYHOTO IOBEJCHUE M KOPO3HOHHATA YCTOHYHUBOCT H@aSI%‘hH.FT
{ o § o i

HOBHM MCTaAJITHU W HCMETATHH MaTCpHalii KaTO0 BHCOKOA30THH Hep'I))KIlaCM'f_:be [

CIIEKTPOCKOIMST H Jp. YCTaHOBEHAa € Bpb3KaTa MEXAy IOJYyYEeHUTE KOPO3HOHHO-
CNCeKTPOXMMHUYHHUTE IapaMeTpd H CTpyKTypata ¥ Mopdoiorusra Ha H3CICABAHUTE
MaTepUaIy.

Pa3paboTeH ¢ WHOBAaTHBEH IIOAXOA 3a EJIEKTPOXMMHYHO H3CIIE[BaHE HA IIEMEHTAIlMOHHU
IIPOILIECH, CHCTOAII C€ B HAclarBaHe Ha CMECEHMs MOTEHLHAJ Ha LEMEHTAalMs BBpPXY
HOJIIPU3ALMOHHATE 3aBHCHMOCTH HA OTAEIHHTE OKHCIHTEIHO-PENYKIMOHHHM JBOWKH,
yd4acTBallli B Tpoleca. 1ToBa IMO3BOJIssBa Obp3a KadyecTBeHa M KOJIMYECTBEHA IIPOrHO3a 3a
¢(pEeKTHBHOCTTa Ha IIEMCHTAIlMOHHU IPOLECH IpPH H3BIMYAHE HA METAIH OT OTHAIHH
pa3TBOpH. 3a BaIMAMpaHE HA METOJA € M3IIOJI3BaH IIPOIEC Ha M3BJIMYaHE HA MEJ C JKEeJs30,
KaTo MOJIyUECHHUTE PE3YJITATH OT EJEKTPOXUMHYHHUTE TECTOBE CHOTBETCTBAT aJ€KBaTHO Ha
KHHCTHYHUTE H3MEPBaHMs Ype3 H3MOJ3BaHE HA ONTHYHA E€MHUCHOHHA CIEKTPOCKOMHS C
HHAYKTHBHO CBHP3aHa ILIa3Ma.

[Monyuenu ca JaHHU BBPY TECTOBE KMHETHKATa Ha (popMHpaHe Ha IHE30EIIEKTPHYHH CIIOEBE,
OTJIOKEHH Ype3 KOMOWHAIHUS OT eJeKTpo(opes3a 1 aHTUCOJIBATEH METOA, KaTo € ONPENEIEHO
BIMSHHUETO Ha CHOTHOIICHHETO HA yTasBaHaTa COJI, BOJA M €TaHOJ BBPXY INPOLECHTE Ha
¢dopMupaHe Ha HAHOKPUCTAIM W IMHE30€IEKTPHYHUTE CBOWCTBA Ha (HOPMUpPAHHTE CIIOEBE
BBPXY JIyMHHHEBA IOJIOXKKA.

Omnpenenenu ca mapaMeTpuTe Ha IPOIEca HA aHOAMpPAHE 3a MOIy4YaBaHE HAa HAHOBJIAKHA OT
aHOJIeH A[yMWHHMEB OKCHJ, KaTo € IpOocie/ieHa IpoMsSHaTa Ha MOp(osIoruaTa Ha aHOIHHS
OKCHJIEH CJIO¥M OT 100pe MOoApe/ieHa IOPecTa CTPYKTypa JO BIAKHECTa IPH IOBUINABAHE Ha
AHOJUPAIIOTO HAIPEXEHHUE, KaTO € pa3paboTeH Mojiel, 00sICHsBal HaOI0JaBaHuTe eEKTH.
Onmcano e oOpa3yBaHeTO Ha HAHOKOMIIO3UTHH CTPYKTYpH Ha 0a3zaTa Ha HaHOIIOPECT aHOJEH
amymuaueB okcul (AAQO) U eNeKTPOXMMHUYHO OTJIaraHe Ha MeTal B HaHomopute. Upes
EJIEKTPOXUMHUYHO OTJIarane Ha kobanT B HaHonopu Ha AAO BBpXy ayMHHHEBA IOJIONKKA €
noxyuyen MoHonuTeH kKataimuzarop AAQO/Co-Pd, xoiTo € mokasan BHCOKAa KaTalMTHYHA
AKTHUBHOCT ITBJIHO OKUCJIEHHE Ha MeTaH. |[punaraiiku e1eKTpOXUMUYHO 3aIIbjIBaHE Ha IIOPUTE
Ha MaTpulla Ha aHOJIeH alyMHUHHMEB OKCHJ| ca pa3pabOTEHU TEXHOJOTHH 3a I0JyYaBaHE Ha
MEJIHA HaHOIIPOBOJHUIIM BHPXY MeIHa OCHOBA. [loyueHHr ca CTpyKTypH ¢ GOTOKaTaIUTHIHH
CBOMCTBa CBHC CHJIHO pa3BHTa IIOBBPXHOCT, OCHOBAaHM Ha (YHKIMOHAIM3MPAHE Ha
HaHonopectd cinoeBe 0T AAQO ¢ THHKH CIIOEBE OT ITOJIYIIPOBOAHUKOBY MaTepuaiau kKato ZnO
u TiO2. ®oTokaTaMTHYHWUTE CBOMCTBA Ha IOJ[yYCHHUTE MaTepUalld ca H3CIEIABAHU IIO
OTHOIIIECHNE Ha OKHCJICHHE Ha alleTAIIEXUA B ra3ona (asa.

[Toyuenu ca cioeBe ot xumpokcuanatut (HAp) Bepxy aHomupana ciuiaB Ti6Al4V c nen
IPUIIOKEHHE 32 MMIUIAHTH, KaTo € MOKa3aHO, 4¢ MOP(OJOTHATA HA KPHCTAIMTE 3aBHCH
[JIaBHO OT METOJa Ha OTJaraHe M B IIO-MajJKa CTENEH OT METOAUTE 3a IpeABApHTENIHA
06paboTKa Ha IOBBPXHOCTTA.

Pa3paboTenn ca TeXHOIIOTHH 3a XUMHYIHO OTJIaraHe Ha CJIOEBE OT MeJl, HUKEN U Cpedpo BBPXY
aHOMWpaH JIyMUHHMH, KaoTO ca pEUICHH Hali-BaXXKHHUTE NpoOJeMH, CBBP3aHH C
IIOBBPXHOCTHAaTa 00paboTKa Ha aHOAMpaH ATyMHHUH, a HMEHHO HHCKAaTa yCTOHYMBOCT Ha
CJIOEBE OT aHOJIEH ATyMHHHUEB OKCHUJ B CHITHO KHCEIH U B AJIKAIHU CPEIU U HEBB3MOXKHOCTTA
3a U3MO0JI3BaHE Ha €JIEKTPOJIUTH, ChABPKAIIN XJIOPUA, ABJDKAIIO CE HA aTaKa Ha alyMUHMEBUS
cyOcTpaT ¥ IOKATHOTO pa3pylIaBaHe Ha OKCHIHUS CIIOH.

W3paboTeHN ca TEKCTWIHM KaNalUTHBHH CEH30pH IPWJIOXKWMH IpH HaOMOJACHHE Ha
HapyIICHUS Ha CHHA.

W3ncneBanu ca MEXaHUYHATA M TEPMOMEXaHMYHATA CTAOMIHOCT HA aHOJAHU OKCHJHHU CIIOEBE
KaTo CaMOCTOSTEIHM MeMOpaH! WM BBPXY aTyMHHHEBa MOIJIOXKKA, KaTo € pa3paboTeHa U
TEXHOJIOTHS 3a IIOJIyyaBaHe Ha oOpasiy oT cBoOomHu MeMOpanu or AAO c jneduHHUpaHu
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pasMepH 3a MeXaHH4YHHUTE TecToBe. ONUCaHM ca MPOONEMHUTE NPH AHOAMPAHE E
CIIOEBE AQIyMHMHHH BBpXYy H30JAlMOHHA MOIJIOXKKA, CBBP3aHH C HEPABH
pasmpejie/leHMe Ha TOKOBHTE IHHHHM BHB BEpTHKANHA IIOCOKA M HaMal
TOKOBOJEILMS CJIOA ¢ HalpeIBaHe Ha IpoLeca Ha aHoaupane. [loxasanu ca Bb3MOX]
3a codTyepHa o6paborka Ha SEM u3o6paxenusta Ha AAQO ¢ 1en onpe/ensaHe Ha HHiz
Ha TIOPUTE, Ha KJIeTKaTa KaKTo U JeOenHaTa Ha CTEHUTE.
Pa3paboTeHa € eneKTpoXuMHUYHA KJIETKA 38 M3CJIeIBaHE HA THHKHU MPOBOMSIIMN CJIOEBE BBPXY
H30JIaI[MOHHA I'bBKaBa ITOJJIOXKA, IO3BOJIABAlla TecTBaHEe Ha paborHa rwrom ot 0,1 mo 1,0
cm?. TlonydeHa e eTeKTPOXHMHYHA KJIETKA 3a HOZOOpeH KOHTPON Ha TEMIEpaTypara Ha
IUIOCHK METaJleH paboTeH eNEeKTPOJ IPH M3CIIeABaHE Ha €K30- WM €HTOTEPMHUYHHU IPOIECH
Ha TpaHHIaTa eJIeKTPoA-eaeKTponuT. KitleTkara € Hamepuia MPUIOKEeHHE PU U3CIIEABAHE HA
BIHMSHHAETO Ha TEMIEpaTypara Ha aHOJa BBPXY KHHETHKAaTa Ha H3pacTBaHE Ha AaHOMEH
QTyMUHUEB OKCH/I.

3HAYMMOCT HA IPHHOCUTE 32 HAYKATA H NPAKTHKATA

Hayunute w npuioXXHWTE NPUHOCH Ha KaHOWIaTa ca 3HAaYMMH IO CBOSl XapakTep H
CBIIECTBEHO JONPHHACAT 3a PA3sBUTHETO HA TEOpUATa M MpaKTUKaTa B o0jacTra Ha
CJIEKTPOXUMHUATA. 3JHAYUTENHUAT Opoil mnyOmukamuu u 3abens3aHuTe IUTHPAHUS B
CBETOBHATa JINTEpATypa ca JA0Ka3aTeJICTBO 32 BUCOKHS aBTOPHUTET Ha JOI. JI-p MHX. bopsHa
Panrenosa [{aneBa kakTo B HayuHUTE cpeau B brirapus, Taka chIlo U B 4y KOUHA.

KpuTnunn 6e/1e:kKH H MpenopsLKa
Hsamam xputnusu Oenexxku KbM KaHIUAATA.

3axaouenune

Hayunure wuscnensanus Ha jgou. J-p uHX. bopsHa Panrenosa IlaneBa u3LsIO
OTroBapsAT Ha TeMaTHKaTa Ha OOsIBEHUS KOHKYPC 3a IPUCHKIAHE Ha aKaJJleMUYHATA JUIBKHOCT
»Ipodecop”. IlyOnukamuoHHaTa AEHHOCT, IMTATHTE BBPXY IIyOJIMKYBAaHHUTE peE3yJITATH,
YyYaCTHETO B NPOEKTH Ha jou. A-p uMHX. bopsHa Panrenosa llaneBa HambiHO MOKpUBAT
BCHUYKM W3KMCKBAaHHS B 3aKOHA 3a pa3BUTHE Ha akaJeMUYHUsA cbhcTaB W IIpaBunHuMKa 3a
yCIOBHATA M pela 3a NpuaoOWBaHe Ha HAyYHW CTETIEHW W 3acMaHe Ha aKaJeMUYHU
mrexHOCTU BEB OETT, TY-Codus. “

ITopagu ToBa, yOeneHO mpemopb4yaM Ha WICHOBETE Ha yBaxkaeMoTo HaywHo Xypu u
Ha nouutaemuss @akynrereH ceBeT Ha OETT, TY-Codus ma nmpuchasr Ha gom. A-p HHXK.
Bopsna Panremoa IlameBa akagemMmuHaTa IIBXHOCT “mpodecop” MO HampaBieHHE
»iIpodecop” mo mpodecuonanHo Hampasienue: 5.10. XUMHYHH TEXHOJNOTHH, HaydHA
CIENUAIHOCT: TeXHONOTHS Ha €1EKTPOXUMHUYHUTE TPOU3BOJICTBA.

Codus, 12.03.2025 rop.

IToxmuc: [ /L |
| TY-cooua
QETT |

| BAPHO C OPUTMHANA "
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OPINION

by prof. Dr. Anton Naydenov
Institute of General and Inorganic Chemistry (BAS)

NI TE
Regarding the scientific contributions of Assoc. Prof. Dr. Eng. Boryana Rangélova
Tzaneva for participation in the competition for the academic position of "professor" in the
professional field: 5.10. Chemical technologies, scientific specialty: Technology of
electrochemical productions, at the Department of Chemistry, FETT, TU-Sofia, announced in
the State Gazette No. 103/06.12.2024.

General characteristics of the candidate's scientific research and applied

scientific activities

Assoc. Prof. Dr. Eng. Boryana Rangelova Tzaneva participated in the competition for
the academic position of "professor" with a total of 67 scientific papers outside of previous
procedures in the following sections, namely: scientific papers equivalent to a monographic
work - 11; scientific papers, other than those equivalent to a monograph — 56, of which - 19
issues in journals with IF in Web of Science (7 issues in Q1; 8 issues in Q2; 2 issues in Q3; 2
issues in Q4). The analysis of the submitted materials shows that Assoc. Prof. Dr. Eng.
Boryana Rangelova Tsaneva covers and exceeds the minimum national requirements set out
in ZRASRB and PURAZAD at TU — Sofia. All this undoubtedly shows that the candidate has
presented a significant volume of quality scientific production.

Assessment of the candidate's pedagogical training and activities

The candidate has developed and led lecture courses and individual lectures for the
bachelor's and master's degrees in the disciplines "Chemistry", "Fundamentals of Biomedical
Engineering", "Energy Sources in Vehicles", "Physicochemistry of Surfaces",
"Nanomaterials", "Energy Sources in Hybrid and Electric Vehicles", "Technologies for 3D
Electronic Modules", as well as laboratory equipment for them. Assoc. Prof. Dr. Eng.
Boryana Rangelova Tzaneva has supervised 5 graduates for the educational and qualification
degree "Master" and has been the supervisor of 2 defended doctoral students, and one doctoral
student was dismissed with the right to defense. )

Main scientific and applied scientific contributions

The research is in the field of electrochemical characterization of new materials,
electrochemical and chemical modification of anodic layers for various applications,
technologies for chemical and electrochemical metallization of dielectric materials,
characterization of oxide layers of anodic aluminum oxide and applied activities in the field of
construction of electrochemical cells for electrochemical tests. The main contributions of the
publications presented as equivalent to habilitation work are aimed at studying some
processes in the formation and modification of layers of anodic aluminum oxide, on the basis
of which models have been proposed for the dissipation of the heat released during anodizing
and for the growth of nanoporous oxide on curved surfaces. Through a combined approach
between experiments and mathematical modeling of the process, a technology has been
developed for obtaining layers and free membranes of anodic aluminum oxide with a
predefined thickness, shape and dimensions by using chemical, electrochemical and
photolithographic methods.

The contributions of the scientific works beyond those equivalent to habilitation work
can be summarized as follows: The electrochemical behavior and corrosion resistance of
various new metallic and non-metallic materials such as high-nitrogen stainless steels, rapidly
solidified strips of aluminum amorphous and nanocrystalline alloys, antimony-copper
galvanic layers, thin conductive organic layers of PEDOT:PSS/graphene in various corrosive
environments have been determined by applying various electrochemical methods such as



superimposing the mixed cementation potential on the polarization dependences oFsthe
individual oxidation-reduction pairs involved in the process. This allows a rapid qualitative
and quantitative prediction of the effectiveness of cementation processes in extracting metals
from waste solutions. A copper-iron extraction process was used to validate the method, and
the results obtained from electrochemical tests correspond adequately to Kkinetic
measurements using optical emission spectroscopy with inductively coupled plasma. Data
were obtained on the kinetics of formation of piezoelectric layers deposited by a combination
of electrophoresis and antisolvate method, and the influence of the ratio of precipitated salt,
water and ethanol on the nanocrystal formation processes and the piezoelectric properties of
the formed layers on an aluminum substrate was determined.

Data were obtained on the kinetics of formation of piezoelectric layers deposited by a
combination of electrophoresis and antisolvation method, and the influence of the ratio of
precipitated salt, water and ethanol on the processes of nanocrystal formation and the
piezoelectric properties of the formed layers on an aluminum substrate was determined. The
parameters of the anodizing process for obtaining nanofibers from anodic aluminum oxide
were determined, and the change in the morphology of the anodic oxide layer from a well-
ordered porous structure to a fibrous one with increasing anodizing voltage was monitored,
and a model was developed to explain the observed effects. The formation of nanocomposite
structures based on nanoporous anodic aluminum oxide (AAO) and -electrochemical
deposition of metal in the nanopores was described. By electrochemical deposition of cobalt
in nanopores of AAO on an aluminum substrate, a monolithic AAO/Co-Pd catalyst was
obtained, which showed high catalytic activity for the complete oxidation of methane. By
applying electrochemical pore filling of anodic alumina matrix, technologies for obtaining
copper nanowires on a copper substrate have been developed. Structures with photocatalytic
properties with a highly developed surface area have been obtained, based on the
functionalization of nanoporous layers of AAO with thin layers of semiconductor materials
such as ZnO and TiO2. The photocatalytic properties of the obtained materials have been
studied in terms of acetaldehyde oxidation in the gas phase. Hydroxyapatite (HAp) layers
have been obtained on anodized Ti6Al4V alloy for implant applications, and it has been
shown that the morphology of the crystals depends mainly on the deposition method and to a
lesser extent on the surface pretreatment methods.

Technologies for chemical deposition of layers of copper, nickel and silver on anodized
aluminum have been developed, which have solved the most important problems associated
with the surface treatment of anodized aluminum, namely the low resistance of layers of
anodic aluminum oxide in strongly acidic and alkaline environments and the impossibility of
using electrolytes containing chloride due to attack of the aluminum substrate and local
destruction of the oxide layer. Textile capacitive sensors applicable in monitoring sleep
disorders have been developed. The mechanical and thermomechanical stability of anodic
oxide layers as independent membranes or on an aluminum substrate has been studied, and a
technology for obtaining samples of free AAO membranes with defined dimensions for
mechanical tests has also been developed. Problems in anodizing thin layers of aluminum on
an insulating substrate, related to the uneven distribution of current lines in the vertical
direction and the reduction of the current-carrying layer as the anodizing process progresses,
have been described. The possibilities for software processing of SEM images of AAO are
shown in order to determine the diameter of the pores, the cell and the wall thickness. An
electrochemical cell has been developed for the study of thin conductive layers on an
insulating flexible substrate, allowing testing of a working area from 0.1 to 1.0 cm2. An
electrochemical cell has been obtained for improved temperature control of a flat metal
working electrode when studying exo- or endothermic processes at the electrode-electrolyte



growth klnetlcs of anodic aluminum oxide. .
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Significance of contributions to science and practice \ *
The candidate's scientific and applied contributions are 51gmficant in nature and mgmtf]\\ danly
contribute to the development of theory and practice in the field of electrochemistry. T
significant number of publications and the noted citations in the world literature are evidence
of the high authority of Assoc. Prof. Dr. Eng. Boryana Rangelova Tzaneva both in scientific
circles in Bulgaria and abroad.

Critical remarks and recommendations
I have no critical remarks towards the candidate.

Conclusion

The scientific research of Assoc. Prof. Dr. Eng. Boryana Rangelova Tzaneva fully
corresponds to the topic of the announced competition for the award of the academic position
of "professor". The publication activity, the citations of the published results, the participation
in projects of Assoc. Prof. Dr. Eng. Boryana Rangelova Tsaneva fully meet all the
requirements of the Academic Staff Development Act and the Regulations on the Terms and
Procedure for Acquiring Scientific Degrees and Holding Academic Positions at FETT, TU-
Sofia. Therefore, I strongly recommend that the members of the esteemed Scientific Jury and
the esteemed Faculty Council of FETT, TU-Sofia award Assoc. Prof. Dr. Eng. Boryana
Rangelova Tzaneva the academic title of “professor” in the field of “professor” in the
professional field: 5.10. Chemical Technologies, scientific specialty: Technology of
Electrochemical Production.

Sofia, 12.03.2025.
Reviewer: a\./‘m )

Prof. Dr. Anton Naydenov
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