CTAHOBMUIIE

10 KOHKYPC 3a 3acMaHe Ha aKaJcMHYHa JUThKHOCT ,npodecop”

o mpodecroHanHo HanpapicHue 5.10. XMMHUYHM TeXHOJIOTHH,

HAay4HA CIELHAIHOCT ,, 1 €XHOJIOTHsl HA eJIEKTPOXHMUYHHTE NPOU3BOCTBA”
o0sieex B JIB 6p. 103/06.12.2024 r.

¢ emuHCTBEeH KaHauaatT: bopsina Panrenosa Ilanesa, 1-p, JO0LEHT

unen Ha Hayunoro xypu: Mapusa Xpucrosa Ilerposa, A-p, npodecop

1. O61a xapaKTepuCTHKA Ha HAYTHOU3CJIeI0BaTeICKaTa H HAayYHONPHJIOKHATA JeAHOCT
Ha KaHAuJIaTa

B noxymeHTHTE 32 KOHKYpCa, 3@ 3aCMaHe Ha akaJleMHUYHa JUTbXKHOCT ,,ipodecop®, nom. bopana
I{aneBa e mpeAcTaBMIIa OO CIMCHK CHABPIKAIY 67 MyOINKanuy U 1Ba MaTeHTa, OT KOUTO:

a) B rpyna ,,B“ — 11 Gpos myOiaukanuy ca paBHOCTOHHE Ha XaOMIMTALMOHUH TPy - ABe ¢ Ql,
exna ¢ Q4 6e3 IF u yernpu ¢ SJR Oe3 IF. B aBe ot Te3u cratuu pou. b. Ilanesa € mbpey aBTop.
Kanaupatkara uma 194 Touku npu m3uckBaH MUHMMaseH 6poit 100.

6) B rpyma ,,['““ — 53 Gpos mybaukanuu - Tpu ca ¢ Q1, cexem ¢ Q2, Tpu ¢ Q3 (exun 6poii 6e3
IF), uetnpu ¢ Q4 (aBa Gpos 6e3 IF) u enna ¢ SIR 6e3 IF. B 11 ot Te3u myOGnukanuu T4 € IbPBH
aBrop. B ta3u rpyna gou. b. IlaneBa uma 473 Touku npu u3ucksanu 250.

B) B Ipyna ,,3“ — 3 6pos myOnukanuy, or kouro Ase ca ¢ Q1 u exna ¢ Q2.

TeMaTHYHO BCHYKM MpEICTABEHH TPYIOBe ca B obOjacTra Ha o0sBeHHS KOHKypc. Te ca
nyOJIMKyBaHH ClIe]] ITOJTydaBaHe Ha oOpa3yBaTelIHAaTa M Hay4dHa CTEIeH ,,JokTop“. Ilpuemam 3a
pelicH3UpaHe BCHUKH TPYAOBE C M3KJIIOUEHHE Ha TET, B KOUTO ¢bM chaBTop ¢ Hed (I'7-7, I'7-12,
I'7-21,17-33, 3-3).

Ts paboTH aKTHBHO B W3MBJIHEHHETO HA 3aJavd IO H3CIEAOBATEIICKH IPOEKTH, KaTo €
pbKoBoauTen Ha equH npoekT ¢ ®HU u yuacTHuk B 13 npoekra, oT kouto 10 ca HalMOHAIHU U
TPHU — MEKAYHAPOIHH.

3abemns3anu ca 216 muraTa B myOnukanuu pedepupanu B Scopus/WoS B nepuoaa 2014r.-2024r,
OT KOUTO 5 IUTaTa Ca OTYETEHH U I10 IBETE MPOLeypH — 3a ZOLEHT U 3a mpodecop.

ITo To3u Ha4YuH HayIHO-HM3CIIEAOBATEICKATa U HAYYHO-TIPHIOXKHATA JEHHOCT Ha KaHAMAATa B
KOHKypCa H3IBIHABAT M HAJXBBPISAT MAHAMAIHATE HAMOHATHM HM3HMCKBAHUA 32 33CMAaHE Ha
aKaJeMIYHa JUIEXHOCT ,,Ipodecop” B mpodecnoHanHo HanpasieHue S.10. XUMUYHN TEXHOIOTUH,
IIOCOYCHH B 3aKOH 3a pa3BUTHE Ha aKaJeMUYHNS ChCTaB B PenyOnuka benrapus, IlpaBuinuka 3a
npunoxerreTo My u IIpaBuiiHuKa 3a YCIIOBHATA M pe/ia 3a 3a6MaHe Ha aKaJeMUYHH ATbXHOCTH B
TY-Codus.

2. OneHKa Ha MeJarorunyeckaTa moAroToBKa. M IeHHOCT Ha KaHAHAaTa

IMenarormueckara geitnoct Ha nou. Bopsna L{anera 3anousa npe3 2000 r., KaTo aCHCTEHT IO
xuMus B TY — Codus, clrex KOeTo IpeMHUHaBa MOCIeN0BATEIHO Npe3 cTapiy acucTeHT (2002 r.)
u raaBeH acucteHT (2006 r.). Ot 2014 r. 10 MOMEHTa € JOLIEHT KbM KaTezapa ,,Xumusi Ha TY —
Co¢us. Ot 2006 r. 3amo4Ba Ja BOAM JEKIMOHHU KypcoBe U j1abopatopHu ynpaxkHeHus 3a OKC
»oakanasbp* 1 OKC ,,MarucTep* Ha CTYAE€HTH OT Pa3IMIHU CIIENMATHOCTH.

ChIiIacHO IpeJcTaBeHaTa CIpaBKa 3a XopapuyMma Ha Jiekuuu jgo1. IlaneBa e nposena 209 vaca
3a IOCJICAHUTE TPH FOJAMHH.

Ts e chaBTOp Ha eVWH MyOIUKYBaH YHUBEPCUTETCKN yIeOHUK.
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ABaMa JOKTOPaHTH.

3. OcHOBHM HAYYHH M HAYYHONPUJIOKHM NIPHHOCH
IMocTUrHAaTHTE HAYYHH ¥ HAYYHO-IIPIIOXKHH pe3ynTaty ot gou. bopsana [Tanesa Morar na 6b1aT
00001IeHH B CIIETHUTE OCHOBHH TEMATHKH BKIIOYEHH B:
a) xa0MWINTAMOHHATA CHIPaBKa
e IMscredsane Ha KuHemukamd HA eleKmpoxumuyHume npoyecu TpH (GOPMHpaHE HU
Moau(HIHpaHe Ha CJIOEBE OT aHOAEH ATyMHHUEB OKCHJL
IMpoBemeHn ca mNOAPOOHM KHUHETHYHM M3CJIEIBAaHHMA 33 OIPEIECIAHE BIUSIHUCTO Ha
TeMIlepaTypara, pa30bpKBaHETO U IIPUPOJIATa HA EIECKTPOINTA IIPU aHOAUPAHE BBPXY CKOPOCTTa
1 MOp¢oJIOruATa Ha MONy4YEeHUTe aHOAHH cioese. [IpoBeneHnTe TECTOBE 00XBAIaT TEMIIEPATYPU
Ha anogupane ot 5 1o 60°C B kucemu enekrpouty oT HaSO4, (COOH)2, H2CrOs4.
o BausHue Ha 6bMpeEWHUME MEXAHUYHYU HANpedicenus BbPXY INPOLIECUTE HA 3apakJaHe U
HapacTBaHE HA MOPECTH CIOEBE OT aHO/CH aATyMHHUEB OKCH]
leHepupaHeT0 Ha BBTPEUIHM HANPEXKEHHs B AHOJHHUTE CIIOEBE € ONPENENAlo 3a
CaMOCTPYKTYPHPAHETO Ha MOPUTE, HO BB3MPEIATCTBA BH3MOXKHOCTTA 32 6e37edeKTHOTO UM
U3pAaCTBAaHE BBPXY H3MBKHAIM NOBBPXHOCTH. Kato BB3MOXHO pelleHHe Ha mpobiema e
NPEIIOKeHa XHIIOTe3aTa 3a BH3MOXKHOCTTa 3a H3pacTBaHe Ha Oe3ZedeKTHa HAHOIOPECTA
CTPYKTYpa OT IIOPH C KOHYCOBHACH MPOQMI Ype3 KOHTPOIMPAHO HAMAJIIBAHE HA HAIIPEKEHHETO
MpY aHOJUpPAHE.
o Texnonozuunu npoyecu npu UPACMEAHE HA ClOe6e OM AHOOEH QNYMUHUEE OKCUO C
JeuHUpaHa TOIOJIOT s
Ha 6a3a Ha HaTpymaH €KCIEPUMEHTAJIEH ONUT U MaTEeMaTHYECKO MOJEIMPAHe Ha Ipoleca €
pa3paboTeHa TEXHOJOTWs 3a IOJyYyaBaHe Ha ClIoeBe M cBOOOAHH MeMOpanu or AAO ¢
npeaBapuTesHo aedunupana aebenrHa (ot 2 10 100 pm), popma u pasmMepu Upe3 U3NON3BaHE HA
XMMHYHH, €IEKTPOXUMHYIHHI U (POTONUTOrpapCKH METOIH.
0) B aBTOpPCKATa CHPABKa H3BbH Xa0MIMTAIMOHHUSA TPYA
o EnekmpoxuMuyHo oxapaKxmepusupane Ha Ho8U Mamepuany
OmnpeneneHa € KOPO3MOHHATa YCTOMYMBOCT Ha BHUCOKOA30THH HEPHKIAEMH CTOMAaHU B
pa3IMYHA KOPO3HOHHM cpead. M3siCHeH € MeXaHW3MBT Ha KOPO3HOHHOTO IIOBEACHHME Ha
TaJIBAHAYHO OTJIOXKEHHU CJIOeBE aHTHMOH-Me], KaKTO W BJIUSHHETO Ha ChCTaBa M CTPYKTypaTa
(amop¢Ha WM HaHOKPHCTANIHA) Ha OBP30 BTBBPACHU JICHTH OT ATyMHHHEBH CIUIABH C HHCKO
chABpXKaHue Ha nerupan enementd (Cu, Mg, Zn, Zr u ap.) B 3,5% NaCl.
ENeKTpoXMMHYHO ca OXapaKTepU3MpPaH! THHKH IPOBOZALIM OPraHMYHU CJIOEBE OT KOMIIO3MTa
PEDOT:PSS/rpaden, Hanecenu Bbpxy rpBkasu PET cyOcTparu.
o EnekmpoxuMuyHo uscnedsane u papabomeane Ha mexHoN02UYHU NPoyecy
IIpennoxeH € HOB MOJXOJ 32 €IEKTPOXMMUYHO HU3C/IECABAHE HA LIEMEHTALMIOHHH IIPOLIECH Upe3
HACIarBaHE HA CMCCCHHS MOTCHIMANT Ha IIEMEHTarus (IpH OTBOpEHAa BEpUTa) BBPXY
TOJSPU3ALMOHHUTE 3aBHCUMOCTHY Ha OT/IEIHUTE OKUCIUTETHO-PEIyKIIMOHHY JBOMKH, ydacTBaIX
B Iporieca. VzcrneBana e KuHeTHKAaTa Ha (popMUpaHe Ha MME30€IEKTPUYHH CIIOEBE OTIIOKEHH UPE3
KOMOMHAIWs OT eNeKTpodope3a M aHTHCONBATEH METOJ, KaTo € IIONydeH MaTepual ¢
IHE30€IEeKTPHYHH CBOMCTBA M Ha 0a3za MeMOpaHa OT aHOJEH alyMHHHEB OKcui, oOpaboTeHa ¢
KaJIueB HUOOAT.



[MomyveHy ca HAHOKOMITO3UTHY CTPYKTYpH Ha 6a3aTa Ha HAHOIIOPECT aHOJIEH aTyMUHHEB OKCHJL
(AAO), KaKTo M CTPYKTYpH ¢ (POTOKATAIUTHYHU CBOMCTBA CHC CHIHO pa3BUTa MOBBpXHOCT. Ha
6a3ara Ha €IEKTPOXMMHYHO 3aI'bIBaHE Ha IIOPUTE Ha MaTpULla HA aHOAEH allyMHHHEB OKCHJ Ca
IPEJJIOKEHHU JIBE TEXHOJIOTHH 3a [I0Ty4aBaHe Ha MEJHH HaHONIPOBOJHMIM BEPXY MEJJHA OCHOBA.

o Paspabomeane Ha MeXHONO2UU 34 XUMUYHO/ENEKMPOXUMUYHO MEMAIUsUpane Ha
OueneKmpuiHu Mamepuany

Pa3paGoTeHu ca TEXHOIOTHH 32 XHMHYHO OTJIaraHe Ha CIOeBe OT MeJl, HUKeI U cpebpo BEPXY
aHOMVUpPaH aJyMHUHHUIA. YCTAHOBEHH ca ONTHMAIHWUTE YCJIOBHA 3a IpelBapHTenHa o0paboTka u
XUMHYHO MeTanusupane Ha 3D-npuntipand PLA u ABS o6pa3smu, kakTo ¥ IOCIEABAILOTO UM
€IEKTPOXUMHUYHO METaTH3HUPaHE.

o Oxapaxmepusupare Ha OKCUOHU CTIO€8E OM AHOOEH ANYMUHUEE OKCUO

W3cnenBana e MEXaHHYHATA M TEPMOMEXaHUYHATA CTAOMIHOCT HA aHOJHU OKCH/ITHH CIIOCBE H €
OmpeiesieHa € 3aBUCHMOCTTa MEX/y ONTHYHHTE CBO¥CTBA HAa MeMOpaHu oT AAO u neGenuHara
UM 4pe3 M3M0JI3BaHe Ha HH(pauepBeHa CIEeKTPockonus. 3sICHEHO € IIOBEACHUETO HA aHOIUPaH
aTyMUHUH B I1a3MEHO I0JIE B 3aBUCHMOCT OT YHCTOTaTa ¥ cTpykTypara Ha AAQ.

4. 3HAYMMOCT HA MPHHOCHTE 32 HAYKATA U MPaKTHKATa

Hay4ynure npHHOCH B NIPHIOXKEHAaTa CIpaBKa ca 3HAYMTEIHH M MMaT Hay4YeH M Hay4HO-
IPHIOKEH XapakTep. KaTo Joka3aTescTBO 3a TOBa ca pa3paboTEeHUTE €NEKTPOXUMHUYHH KIETKH 32
M3CIe/IBaHE Ha THHKH IPOBOASAIIY CIOEBE BBHPXY M30JAI[MOHHA I'bBKaBa MOATOXKKA, KAKTO U 34
IpEeIU3CH KOHTPOJI Ha TEMIIEPaTypaTa Ha IUIOCHK METaJICH pabOTEeH eIEKTPOA IIPH U3CIICIBaHE Ha
€K30- WIK eHI0TEPMUYHY POLECH Ha IPaHUIIATa EIEKTPO.-EIEKTPOJIHT.

Tpynosere Ha mou. Bopsna IlaHeBa ca MONYy4YHMIM NOJNOXKUTENHA OLIEHKA M IPU3HAHHE OT
Hay4HaTa OOIIHOCT y Hac M B UyXOMHA, KOETO C¢ IOTBBPXK/JaBa OT IMTHPAHHUATA B HAy4HATa
JTUTEpaTypa.

5. Kpuru4nu 0eJie’KKd U NPenopbKH
Hsmvam kpuTHIHE O€IIEXKH U IPETOPBHKH.

3AKJIIOYEHUE

Bp3 ocHOBa Ha 3al03HABAHETO C IPEACTABEHUTE HAyYHW TPYHOBE, TAXHATa 3HAUYHUMOCT,
CBABPKAILUTE C€ B TAX HAYYHW, HAYYHONIPHIOXKHM K IPUIOKHU IPUHOCH, HaMupaM 3a
OCHOBATENHO Ja mpeaioxka aou. bopsna LlaneBa na 3aeme akageMU4YHaTa JIIBAKHOCT ,,Ipodecop”
B mnpodecnmoHanHOTO HampaBieHdue S5.10. XUMHYHH TEXHOJIOTHMHM, HAy4YHA CIELHATHOCT
» ] EXHOJIOTHSI Ha €TIEKTPOXUMUYHUTE IPOU3BOACTBA .

/
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STANDPOINT

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.
with candidate: Associate Professor Boriana Rangelova Tzaneva, Ph.D.
Member of the scientific jury: Prof. Maria Christova Petrova, PhD

1. General characteristics of the candidate’s scientific research and applied
activities

In the documents for the competition for the occupation of the academic position "Professor,"
Associate Professor Boryana Tsaneva has submitted a general list containing 67 publications and
two patents, of which:

a) in group "B" - 11 publications are equivalent to a habilitation thesis - two with Q1, one with
Q4 without IF and four with SJR without IF. In two of these articles, Assoc. Prof. B. Tsaneva is
the first author. The candidate has 194 points with a required minimum number of 100.

b) in group “G” — 53 publications - three are with Q1, seven with Q2, three with Q3 (one issue
without IF), four with Q4 (two issues without IF) and one with SJR without IF. In 11 of these
publications she is the first author. In this group Assoc. Prof. B. Tsaneva has 473 points out of the
required 250.

¢) in group “Z” - 3 publications, of which two are with Q1 and one with Q2.

Thematically, all submitted works are in the field of the announced competition. They are
published after receiving the educational and scientific degree "doctor". I accept for review all
works except four, in which I am a co-author with her (G7-7, G7-12, G7-21, G7-33).

She is actively involved in the execution of research project tasks, as she is the leader of one
project with the National Science Foundation and a participant in 13 projects, of which 10 are
national and three are international.

216 citations were noted in publications referenced in Scopus/WoS in the period 2014-2024,
of which 5 citations were reported under both procedures — for Assoc.Prof. and for Prof.

Thus, the candidate’s research and scientific-applied activities in the competition meet and
exceed the minimum national requirements for the academic position of Professor in professional
field 5.10. Chemical technologies, as specified in the Law on the Development of the Academic
Staff in the Republic of Bulgaria, its Implementing Regulations, and the Rules on the Conditions
and Procedures for Holding Academic Positions at TU-Sofia.

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

Assoc. Prof. Boryana Tsaneva began her teaching career in 2000 as an assistant professor in
chemistry at the Technical University of Sofia, then successively became a senior assistant
professor (2002) and a chief assistant professor (2006). From 2014 to the present, she has been an
associate professor at the Department of Chemistry at the Technical University of Sofia. Since
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degree programs for students from various majors.

According to the submitted report on the lecture schedule, Assoc. Prof. Tsaneva has conducted
209 hours in the last three years.

She is a co-author of one published university textbook.

Under her supervision, five graduates for the Master's Degree and two doctoral students have
successfully defended their dissertations.

3. Main scientific and applied contributions

From the presented publications and author's reference, it can be seen that the scientific and
applied scientific results achieved by Assoc. Prof. B. Tsaneva can be summarized in the following
main topics included in:

a) habilitation report
° Study of the kinetics of electrochemical processes in the formation and modification of
anodic aluminum oxide layers
Detailed kinetic studies have been carried out to determine the influence of temperature,
stirring and the nature of the electrolyte during anodization on the rate and morphology of the
resulting anodic layers. The carried out tests cover anodization temperatures from 5 to 60°C
in acidic electrolytes of H2SO4, (COOH)2, H2CtOa.
® Influence of internal mechanical pressures on the processes of nucleation and growth of
porous layers of anodic alumina
The generation of internal pressures in the anodic layers is determinant for the self-
structuring of the pores, but it hinders the possibility of their defect-free growth on convex
surfaces. As a possible solution to the problem, the hypothesis of the possibility of the growth
of a defect-free nanoporous structure of pores with a conical profile by controlled reduction of
the pressure during anodizing has been proposed.
® Technological processes in the growth of layers of anodic alumina with defined topology
Based on accumulated experimental experience and mathematical modeling of the process,
a technology has been developed for obtaining layers and free membranes from AAO with a
predefined thickness (from 2 to 100 pm), shape and dimensions by using chemical,
electrochemical and photolithographic methods.

b) the author's reference outside the habilitation thesis
@ Electrochemical characterization of new materials
The corrosion resistance of high-nitrogen stainless steels in different corrosion mediums
has been determined. The mechanism of the corrosion behavior of electrochemically deposited
antimony-copper layers has been clarified, as well as the influence of the composition and
structure (amorphous or nanocrystalline) of rapidly solidified aluminum alloy strips with a low
content of alloying elements (Cu, Mg, Zn, Zr, etc.) in 3.5% NaCl.
Thin conductive organic layers of the PEDOT:PSS/graphene composite deposited on flexible
PET substrates have been electrochemically characterized.
° Electrochemical research and development of technological processes
A new approach is proposed for electrochemical research of cementation processes by
overlaying the mixed cementation potential (in an open circuit) on the polarization
dependences of the individual oxidation-reduction pairs involved in the process. The kinetics
of the formation of piezoelectric layers deposited through a combination of electrophoresis

2
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and the anti solvation method have been investigated, resulting in a material with piezo¢ "a
properties based on a membrane of anodic aluminum oxide treated with potassium niobate.

J Electrochemical and chemical modification of anode layers for various applications

Nanocomposite structures based on nanoporous anodic aluminum oxide (AAO) have been
obtained, as well as structures with photocatalytic properties with a highly developed surface
area. Based on electrochemical filling of the pores of anodic aluminum oxide matrix, two
technologies for obtaining copper nanowires on a copper base have been proposed.

e Development of technologies for electroless deposition and electroplating on dielectric
materials

Technologies for chemical deposition of copper, nickel and silver layers on anodic
aluminum have been developed. The optimal conditions for pre-treatment and chemical
metallization of 3D-printed PLA and ABS samples have been established, as well as their
subsequent electrochemical metallization.

° Characterization of oxide layers of anodic aluminum oxide

The mechanical and thermomechanical stability of anodic oxide layers has been
investigated. The dependence between the optical properties of AAO membranes and their
thickness has been determined using infrared spectroscopy. The behavior of anodic aluminum
in a plasma field depending on the purity and structure of AAQO has been clarified.

4. Significance of contributions for science and practice

The scientific contributions in the presented report are significant and have a scientific and
scientifically applied nature. As evidence of this, electrochemical cells have been developed for
studying thin conductive layers on an insulating flexible substrate, as well as for precise
temperature control of a flat metal working electrode when investigating exo- or endothermic
processes at the electrode-electrolyte interface.

The works of Assoc. Prof. Boryana Tsaneva have received positive evaluation and recognition
from the scientific community in our country and abroad, which is confirmed by the citations in
the scientific literature.

5. Critical notes and recommendations to the candidate’s scientific works

I have no critical comments or recommendations.

CONCLUSION

Based on the familiarization with the presented scientific works, their significance, the
scientific, applied science and applied contributions contained in them, I find it reasonable to
propose Assoc. Prof. Boryana Tsaneva to occupy the academic position "professor" in the
professional field 5.10. Chemical technology, scientific specialty " Electrochemical production
technology ".
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