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'PEIIEH3USA

10 KOHKYPC 3a 3aeMaHe Ha aKkaJleMU9IHa JUTBXHOCT ,,ipodecop”
1o npodecroHaaHo HanpasieHue 5.10. XuMHYHH TEXHOJIOTHH,
Hay4YHa CIENUAHOCT ,, TeXHOoJIOrns Ha eJJeKTPOXUMHYHHTE POU3BOACTBA”

o6sisex B /IB 6p. 103/06.12.2024 .
¢ equHCTBeH KaHauat bopsina Panrenosa [laneBa, A-p, AOLEHT OT
Texamaecku yauepcuteT-Codust, @akynTeT o eIeKTPOHHA TEXHUKA U
eJIeKTPOHHUKa, Kareapa ,, XUMHus

Penenzent: Aumutsp CnacoB CroiiueB, 1XH, npodecop

1. O61mu noJoKeHus1 U OHOrpadUIHHN JAaHHH

Houent n-p bopsina Panrenosa [{anera e pogena mpe3 1971 r. 3apppinBa BHCIIETO CH
obpaszoBanue, ¢ kBaympukarnuss Maructsp/UHX.-XuMUK, 10 cnenuandocTra “Enekrpoxumus
u xopozus” B XTMY — Codus, pe3 1995 r. B nepuoga 1996 — 2000 r e qokTopaHT B KaTeapa
,»BIEKTPOXUMHUYHH TPOU3BOJICTBA ¥ 3aIlUTa OT KOPO3US™ Ha CBHINUS YHHUBEPCHUTET, C TEMa Ha
IMCEPTAllMOHHMS U TPy ,, [IMTHHrOBa KOPO3Us Ha XPOM-MaHIaH-a30THH CTOMaHU “, KOHTO
samuTaBa ycremso mpe 2000 r. Cirex mocrenBageTo it Ha pabota B TY — Codus npes cpiiara
TOJIMHA, ITOCIEAOBATEIHO 3aeMa o3uIuuTe Ha acucteHT (1o 2002 r), cr. acucrent (1o 2006 1),
1. acucteHt (1o 2014 r), cien xoero (mpe3 chlara roauHa) e u3dpana 3a ,,JOIEHT B KaTeapa
»XUMUA“. BpeMEHHO M3NbJIHABAIA JTBXHOCTTa HA PHKOBOJUTEN Ha ChIaTa Kareapa € 10
kpas Ha 2015 r, ciex KoeTo 3aeMa MO3HUIUATA HAa TUTYJSAP-PBKOBOAUTEIN (3a NEPHOI OT JIBA
MaHjarta) - 10 kpas Ha 2023 r. Ciex Te3u YCHEIHU CTHIIKA B HEHHOTO BB3XOAIN0 KapUEePHO
pasBuTHe, Ipe3 nociegHure 1,5 r M 10 MOMEHTa, TA H3IBJIHABA IIPEIOJABATEICKUTE U
M3CIIEOBATENICKUTE CH 3abJDKCHUS, Oa3upaliy ce Ha CHCTEMHO W 3abJI00YEHO MOBUINIABAaHA
npodecuonanna karudukanus. Bredarisgpama e HeffHaTa HaAXBHPIAIIATA CTAHAAPTUTE
Hay4YHO-M3CJIEIOBATEICKa M IEAarormdecka JeHHOCT, pe3yJITaTHTe OT KOHTO  CJEJBaT
€KCIIOHCHLIMAJIEH X0/ Ha pa3BuTHe. O4eBHIHO, aKTUBUTE, C KOUTO C€ € U3gBUIIa 0 cera O,
ITaneBa, ca manu CONMMAHO OCHOBaHME HA pbKOBOACTBOTO Ha TY - Codus (Karenpen ceser,
®axynTeTeH ChBET U AKaIeMUYEH CHBET) Jia 5 IOITyCHE 0 Y9aCTHEeTO i B KOHKypca 3a 3aeMaHe
Ha akaJleMUYHaTa JIBXKHOCT , IIpodecop® B obmacT Ha BucimeTo oOpa3oBanue “TexHuIecKH
Hayku“, npodecuoHanHo HampapieHue 5.10. XuMUYHN TEXHONOTHH (HaydHa CIECUATHOCT
,» | €XHOJIOTUS Ha EJEKTPOXHMMHYHHUTE IIPOM3BOACTBA™) 3a HYXAWTE Ha Kareapa ,,XHUMHA,
obsBeH B 1B 6p. 103/06.12.2024 t u Ha caiita Ha TY — Codus.

2. O0u10 onucaHue HA MPEACTABEHATE MaTEPHATIH

Kanmunatkara e npeacrasmia 114 usne3nm ot meyar HaydHH TpyAoBe. B ToBa umcio 7 6p.
(NoNo 1-7 oT cmuchka Ha HaydyHHTE TPYJIOBE), CBBP3aHU C MPOLEAypaTa 3a 3aluTa Ha
JVICEPTAIMOHHKS i TPy 3a MpuaoOKHBaHe Ha 00pa3oBaTeHaTa U HayyHa CTEIEH ,,JOKTOp* U
34 6p. (NoNo 8-41), cepp3aHu ¢ mpoleaypara 3a XxabumutapaneTo it. KsM Te3u myOnukaium
ca BKJIIOYAT U JBe Y4eOHH mocoOus - PpKoBOACTBA 3a JTa0OpaTOpHHU YIPAXHEHUS 10 XUMHUS
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(NoNo 42,43), B mepBoTO OT Kouto gom. Llamea e mbpBH aBTOp. B penens
HaCTOSIIMA KOHKYPC TE3H TPYJOBE HAMa ja ObJAT PEEH3HPaHH, HO Ine OBaaTid]
OTYETEHH KOJIMYSCTBEHO KaTo JOKa3aTelICTBEHH MaTepuaimy 1o rpymu A, B, I, ]I, K ) .
CIpaBKaTa 3a U3NBIHCHHE HAa MUHUMAIHUTE HAIlMOHAIHHM H3HCKBAHUA H H3HCKBa§ﬁ§H\@_M p
ITYP3AITYC 3a 3aemaHe Ha aKaJeMHU4HaTa MTBXKHOCT ,,Ipodecop” B mpodeCHOHATHO
HampasineHue 5.10. XWMHYHM TEXHOJNOTHH, HaydYHa CIELHUAIHOCT ,,[€XHOJOrHd Ha
€JIEKTPOXUMUYHHATE TIPON3BOACTBA”.

B HacTosmus KOHKYpC 3a 3a€MaHe Ha aKaJeMHUYHaTa ITBXKHOCT ,,[Ipodecop® ca BKIIFOUEHH

00mo 67 Hay4HM TpyZa, He HONAaJally B IPESAXOJHH IPOLEYPH, B CICAHATE PA3IEIH:

- HAy9HH TpPYJOBE, PaBHOCTOWHM Ha MOHOrpadudeH tpya — 11 Op. (rpyma B4);

- HAy4YHHU TPYIOBE, HEPABHOCTOMHH Ha MOHOTrpadus — 56 Op. (rpyna I' u rpymna 3), oT KouTO:

* 19 6p. B criucanus ¢ IF BB Web of science (7 6p. 8 Q1; 8 6p. B Q2, 2 6p. B Q3 u 2 6p. B Q4);
* 12 6p. my6mikamuu ¢ SGR 6e3 IF B SCOPUS/ Web of science (ot xouto 1 6p. Q3; u 3 6p. B
Q4);

* 21 Op. myb6muxanun, pepepupanu 8 SCOPUS/ Web of science, 6e3 SJR u IF;

* 15 6p. my6nukanuy B He pedepupaHy CIUCAHKS U TOKJIaJd OT KOH(EpEHIIH.

B marepuanuTe 3a ydacTue B HaCTOSIIUS KOHKypCca ca BKJIFOYEHH ¥ ABE y4eOHM I0coOus,

pa3paboTeH B CHaBTOPCTBO:

- IIpo¢. Uso Wmmes, nou. B. Llanesa, ,buomenununcko umkenepctso™, Uzn. ma TY-
Codus, 2024, ISBN: 978-619-167-551-7 - VueOnuk;

- Doc. B. Tsaneva, doc. Y. Martcheva, ,,Travaux pratiques de chimie (2 edition) “. Usx.
Ha TY-Codus, 2024 — PEKOBOACTBO 3a IPOBEXAAHE Ha JTAOOPATOPHH yIPAXKHEHH (Ha
(peHCKH €3MK) 3a HyKIuTe Ha Kareapa ,, Xumus® npu TY-Codus.

Cuyuram 3a nenecbo0pa3HO Ha TOBa MACTO Ja OTOENeXka ChINo, ue mol. 1laneBa e cb-

asTop (¢ mpod. BanenTnn BumekoB) M Ha ABa IaTE€HTa, UMAIIH IPUIOKEH XapaKTep U

OTHOILICHHE KbM HACTOAIIUA KOHKypc. Te ca yrBepaenu ot IlareHTHOTO BEmoMCTBO Ha P

Beirapus npes 2022 u 2023 rr. ( Per. N 67447B1 (cnosiBama eJeKTpOHHH €IEMEHTH [1aCTa,

upe3 audysHa obpabotka) u Per. N 67527 Bl (amm30TpomnHa IIacTHHA 3a MOHTaX Ha

OIITOCJICKTPOHHU €JIEMEHTH)).

[To-momy ceM mpumoxun mnpencraBeHara CrpaBka, M3rOTBEHa OT KaHIHIATKATa,
OTHOCHO H3ITBJIHCHHETO HA MUHUMAJTHATE U3UCKBAHUS 32 3aCMaHe Ha aKaJJeMHUYHATA JTEXHOCT
»ipodecop® B O6nact 5.Texuuuecku HayKu.

I'pyma ot | Cpabprkanue Touku mmo Munumanau
HOKa3aTeNH IIOKAa3aTeNy | HM3UCKBAaHU TOYKH

A [Toxa3zaren 1 50 50
b Ilokazarenu 2 - -

B ITokazarenu 3 u 4 194 100
I Cyma oT nokasarenu ot 5 g0 11 473 250
Vi Cywma ot nokazarenu ot 12 no0 15 2160 100
E CymMma ot mokasarenute ot 16 110 384 220

29, KaTo MUHUMAJTHHUAT Opoit
TOYKH 110 nokaszaren E17 e 40

X Cywma ot nokazaren 30 209 120
3 Cyma ot nokasaren 31 30 20
O061o 3500 860

TOYKH:
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B®3 0CHOBA Ha HAIIPABEHUTE M OT MEH OI[HKH YCTaHOBHUX, Y€ TS € M3BHPIICHA KO
i TouHO. JIaHHHWTE OT TasW CIpaBKa IIOKa3BaT, 4ye mol. I[aHeBa mpeBB3XOXKIa yOem
BCHUKH 32/(bIDKATENHE T0Ka3aTend. O6IoTo MM TOYKOBO CyMHpAaHe TOKa3Ba, Ye Ts HaAXBHRi
HaJ[ YeTHPUKPATHO MUHMMAJTHUTE 3aKOHOBH m3uckBanuaTa (3 500 T : 860 1.) . )

3. O0ma XxapakTepHCTHKAa HAa HAYYHO-H3CJeA0BATEJICKATA H HAy4HO-
MPHJIOKHATA AeHHOCT HA KAHANIATa

HpeI[CTaBeHI/ITe 3a pCICH3MpPaHC HAYYHH TPYAOBE Ha OOII. IlaHeBa oOxBaImaT CJIeTHUTE
HAy4YHO-U3CJICIOBATCIICKY U HAY YHO-IIPUIOKHN HAIIPABICHUA!

1. UscremBaHe Ha KHHETHKATa Ha €JIEKTPOXUMHYHHTE MpOIECH IpH (QopMHupaHe H
MOIM(HUIMpPaHE Ha CJIOEBE OT aHOJCH alyMUHUEB okcua [B4-3, B4-6, B4-8].

2. Biusnve Ha BBTPEIIHATE MEXaHHYHU HAIIPE)KEHMS BBPXY IPOLECUTE Ha 3apaXIaHe U
HapacTBaHE Ha IIOPECTH CJIOEBE OT aHO/CH alyMuHueB okcun [B4-7, B4-10, B4-11]

3. TexXHOJOrHYHY IPOIECH IPH HU3PAaCTBAaHE HA CJIOEBE OT AHOJACH aTyMHHHEB OKCH[ C
nedunupana rononorus [B4-1, B4-2, B4-4, B4-5, B4-9]

4. EneKTpOXUMHYHO OXapaKTepu3MpaHe Ha HOBH MaTepHaly, B TOBA YKMCJIO: ONIpE/Ie/ITHE Ha
KOPO3HOHHATA YCTOWYMBOCT Ha BUCOKOA30THH HephxiaaeMu cromanu [['7-1, I'7-2, I'7-4]; na
amopduu anymunuesu ciwiasu [['7-10, ['7-14, ['7-37]; na xomnosutan nokputus oT Cu-Sb
[['7- 15, I'7-16] u TeHKE npoBoasum opranugnu cioese oT PEDOT:PSS/rpaden [['7-17, I'7-
18].

5. EneKTpoXMMHYHO H3CIIeBAaHE X pa3paboTBaHE Ha TEXHOJOTHYHH IPOLECH 32
[IEMEHTAIMOHHO M3BIMYaHe Ha IBeTHH Metand [I'7-3], 3a GopMupaHe Ha MHE30€IEKTPHIHH
crmoese [['7-13,1'7-32,1'7-35,1'7-36, I'7-38, I'8-14], 3a nosry4aBaHe Ha HaHOBJIAKHA OT aHOJICH
anmymunueB okcu [['8-15] u aHoqHO cUHTe3UpaHe Ha cheauHenus [['3-2].

6. EJeKTpOXMMHYHO M XHMHYHO MOAMGUIUpaHE HAa AHOJHH CJIOEBE 3a pPa3IUYHH
TIPHJIOKEHHUS Upe3 €IEKTPOXUMHUYIHO OTJIaraHe B HAHOMOPHTE 10 HAaHOKOMITO3UTHH CTPYKTYpH
[['7-5,T7-6,17-11,17-19, I'8-8, I'8-12, I'8-8], xumuuno Metanusupane [I'7-22], ctpykTypu ¢-
anxesnonnu [['7-20, '7-34], karanutianu [3-1] 1 poroxaramuruuan [['7-9,'7-31] cBoiicTsa.

7. Pa3zpaboTBaHe Ha TEXHOJOTHH 3a XMMUYHO/ENEKTPOXHMHUYHO METaIM3HpaHEe Ha
JIMENEKTPHYHA MaTEpHAId KaTo aHoJIeH aimymunues okeun [1'7-7,1'7-12,17-21,1'7-22,177-28],
3D npuntupanu PLA u ABS [['7-12, I'7-23, I'7-25] u exctpymuparn ABS [I'7-33, 3-3].

8. OxapakTepusnupane Ha OKCHIHU CIOEBE OT aHOJICH ATyMHUHHEB OKCHJ 110 OTHOIIICHHE Ha
MeXaHHYHA B TepMoMexanuyuHa crabmirocT [['8-1, '8-2,1'8-4,1°8-6, I'8-7], ontiynm cBOMCTBA
[['8-5], moBemenue B mtasmeno noxe [I'8-9, I'8-10], xaxTo M oxapakTepu3upaHe Ha THHKA
crmoese AAOQ, moyueHr BbpXy CThKJIeHa moutoxkka [I'8-3, I'8-11, 1'8-13

Hapen ¢ 0T6e13aH0TO O-Trope, chriiacHo npuitoxenara Crnpaska or TY — Codus, HaydHO-
IPUIOKHATA # JIEHHOCT KaTO CHU3IIBJIHUTEN € CBBP3aHa U C M3IIBIHEHHUETO Ha 8 0roBopa 3a
neproga 2013 — 2025 rr, pekoBoauTeny Ha kouto ca Ommm koieru oT TY -Codus. Ta e
peroBoauTen Ha goroBop No KII-06-X29/1 “@yHKuuOHaIHM HAaHOKOMIIO3UTHH CJIO€BE Ha
OCHOBATa HAa aHOJEH ATYMUHHMEB OKCHJ M XMMHYHOTO My METaIM3MpaHe®, H3IbIHABaH B
nepuoma 2018 — 2021 rr , npusiedenute GpuHaHCOBH cpeacTBa 3a koiito B TY — Codus
BBb3u3at Ha 120 000 sB.

4. OneHkKa Ha neJarorn4eckara moAroToBKa 1 AeHHOCT HA KAHAHAATA

CoriracHo npejcraBenara opunuaina cupaska or TY — Codus 3a XopapuyMa Ha BOJACHUTE
ot jon. I{aneBa B TY jexnuw, 3a HOCIEHATE TP YIeOHN TOAUHH, ca B pamkuTe Ha 70 +/- 1
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gaca/roauna. O0eMBT Ha JEKIIHOHHUSA MaTepral € pa3npeneneH ¥ HOPMUpAH B 3aBriazI§\fP “’g AHA
oOpasoBaTe/iHaTa CTEHeH ,,0aKadaBpp“ M ,MaruCThp* KakTo U OT cneunaan;& a
o0y4aBaHHUTE CTYJCHTH. VI3HACAHM ca JICKIMH MO JUCIUIIMHUTE: s XUMHI, ,,Oa Ha

u o *
GHOXMMHYHOTO HHXKEHEPCTBO, ,, EHEpruifHy H3TOYHUIM B TPAHCIIOPTHH CPEJICTBA. ,,Elm‘émqpﬁ )

XAMHs Ha NOBBpxHOCTH®, ,Hanomarepcmamu®, ,EHEpruiiHH H3TOYHHIHM B XI/I6pI/IL[H
enexTpomobunu®. Ilpes To3u mepuoz ca pa3paboTeHH ¥ HOBH JaOOPATOPHH YNPaKHEHMS, H
eKHUIHPOBKA KAKTO 32 OKC “OakanaBbp", Taka U 3a OKC ,,MarucThp™.

[Mapanenno Ha Te3u nAeiiHocTH gmon. LlaHeBa € OCBINECTBHIA PBKOBOACTBO Ha MET
JUIUIOMAHTH OKC ,,MaruCThP* U [BaMa yCIIEeIIHO 3aIUTHIN ce JoKTopanTH (AHHA baHkoBa —
2023 r u Becenuna Munmymepa — 2025 ) KakTo W HallUCBaHETO Ha OTOENA3aHATE MO-TOpe (B
T.2) YueGHuk (110 6uo-mxeHepcTBO) ¥ PEKOBOICTBO (3a Ia0OPaTOPHU YIPAXKHEHUA IO XUMHU
(Ha QpeHCKH e3UK)).

Tasu CHHTETHYHO TIPEJICTABEHAa OIEHKAa 3a YydYeOHO-IpemojaBaTelckara paGota H
nelarorudecka qeHoct Ha joir. I{aneBa (kakTo ¥ MOMTE JTHYHH BICYATIICHHS OT JUHAMUTHUTE
U CHABPXKATEIHH, IPO(PECHOHATHN KOHTAKTH, KOMTO HMa B CPEUTE Ha €JICKTPOXHMUYHATA
runaEsa) s M3ABSABA KAaTO €IMH MHOTO JieeH, CHEpruieH M OTAaJeH Ha paboTara cu
BHUCOKOKBaIM(UIIUPAH U CHCTEMHO pabOTEI IPENOAaBaTel, e1aror 1 u3cIe10BaTelL,.

5. OcHOBHH HAYYHH M HAYYHONPHJIOKHH NPHHOCH

OcHoBHUTE Hay4YHH, HAyIHO-IIPHUJIOKHH, NPUITOKHH U METOANYH IIPHHOCH Ha Jo1. I-p
BOpﬂHa L[aHeBa, CHABPKAIIH CC B IPEACTABCHUTC B HACTOSIIMA KOHKYPC HY6JII/IKaI_II/II/I, MOXKEC
Ja 6T>HaT KBaJ'II/I(I)I/IIII/IpaHI/I B IICT HAMIPaBJICHHUA, 110 CJIICAHNS HAYWH!

L EnekTpoXuMUYHO OXapakTepH3HpaHe Ha HOBH MaTCpHAIIH:

*neuHUpaHa € KOPO3HOHHATA YCTOMYMBOCT Ha: XPOM-MAHI'@HOBM CTOMaHHM, ChABPIKallX
BHCOKM KOHIIEHTpAI[MK Ha a30T, Bb3 OCHOBA Ha KOETO Ca OIPEJENICHH YCIIOBHSA M PEXUMH 32
pasBUTHE, PECI. H3CIEABAHE, Ha JIOKaIHa NUTHHroBa koposus [['7-1, T'7-2, I'7-4];
*yCTAaHOBEHO € BIMAHUETO Ha ChCTaBa ¥ CIPYKTypara Ha 65p30 BIBBPICHHU JIEHTH OT Al cruiaBy
[[7-10, I'7-37]; *oxapakTepu3upaH € MEXaHH3Ma Ha KOPO3MOHHO TIOBEICHHUE HA XHMHYHO
OTJIOKEHH CJIOEBE Ha aHTHMOH-Mex [['7-15, ['7-16]; *neTaiinHo oXapakTepH3UpaHH ca THHKH,
IpoBOAAIM opranuuHu cioese ot komnosura PEDOT:PSS/grafen, nanecenu BbpXy r'bBKaB
PET [I'7-17,T'7-18].

II. EleKTpOXHMHUYHO H3CIIeABaHE U pa3paboTBaHe Ha TEXHOJIOTUYHH MIPOLIECH:

*pa3sBUT € HOB MOIXOM 3a €JIEKTPOXUMHYHO H3ciIe[BaHe Ha IMMEHTAI[MOHHH TPOIECH Ype3
HacJarBaHe Ha CMECEHHs MOTEHIMal Ha NUMeHTamus (P OTBOPEHA BEPHIa) BBPXY
HONAPU3ALMOHHNTE 3aBHCHMOCTH Ha OTJENHHUTE OKHCIHTEIHO-PENYKIHMOHHHM [BOUKH,
ydacTBamu B mpouneca [['7-3]; *u3scHeHa € KMHETHKaTa Ha POPMUPAHE Ha MHE30eTeKTPHIHY
CJI0€BE, OTJIOXKEHM 4Ype3 KOMOMHAIMs OT elexTpodopesa U aHTHCONBaTeH MeTox [['7-13];
*yCTAHOBEHY Ca PEXXUMHU Ha aHOIVMpAHE 3a I0Iy4aBaHe Ha HAHOBIIAKHA OT aHOJICH aJlyMHUHHEB
okcun [['8-15]; *peanusupana e MOAXOASAINA 3a MeTalHa I€YaTHA IIATKA MHOTOCIOHHA
crpykrypa Al/Al203/Ni/Cu, mnomydeHa 4Ype3 XHMHYHO METaIM3HpaHE Ha aHOMUPaH
anymuHui[['7-22]; *moiydeHH ca CTPYKTypH C (DOTOKATAIATHYHH CBOMCTBA CBHC CHIIHO
Pa3sBHTA MOBLPXHOCT 4pe3 (QyHKIMOHAIM3MpaHe Ha HaHomopectH cinoeBe oT AAO ¢ ThHKH
CcJI0€BE OT MOJIYIPOBOAHKMKOBH MaTtepraid karto ZnO u TiO2 [I'7-9, I'7-31].

III. EnexTpOoXMMUYHO M XUMHYHO MOAU(HIKpAHE HA AHOIHU CJIOCBE C pasIHIHO
[IPUIOXKEHHUE:
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*TlomyueHn ca HAaHOKOMITO3UTHH CTPYKTypH Ha 6a3aTa Ha HAHOIIOPECT aHOJCH
okcuz (AAO) ¥ eleKTPOXMMUYHO OTyiarane Ha MeTan B Hanonopure [I'7-5, I'7-6 41
19, I'8-8, TI'8-12];*IIpennoxeHn ca [BE TEXHOJNOTHH 32 IIONYYaBaHE H
HaHOIIPOBOJHMIA BBPXy MenHa ocHoBa [['7-24, I'7-27, m [I'7-29 u 30]; *Pean
W3ClieNBaHa € MOAXOMAINa 334 MeTalHa I[IeYaTHa IUIaTKa MHOTIOCJIOMHA CTPYKTypa
Al/ALO3/Ni/Cu, monydeHa d9pe3 XUMHYHO METAIM3HPaHE HA AHOAMPAH ATYMMHHUM.
*Y CTAaHOBEHO € BIMSHIETO Ha JebeHaTa Ha GaprepHUs U Ha TOPECTHs aHOJeH cioi (6 u 14
Um) U JHaMeThpa Ha MOPUTE BBPXY INPOOHBHOTO HANPEKEHHUE, CNIC] XUMUYHO OTJAraHe Ha
HUKel U eleKTpoxummuna Mmen [[7-22]; *[lomydeHu ca CTPYKTypH € (OTOKaTaIHTHIHH
CBOMCTBA, CHC CHIIHO Pa3BUTa IOBBPXHOCT, Upe3 GYHKIMOHAIM3UPAHE HAa HAHOIIOPECTH CIIOEBE
ot AAO ¢ THHKH CJIO€BE OT MOTyHIpoBOHMKOBA Marepuamu - ZnO u TiO2) [I'7-9, ['7-9, I'7-
31].

IV. TexHOZOTMH 3a XHMHYHO/€JIEKTPOXUMHUYHO METAIM3MpaHE Ha IUEICKTPUIHU
MaTepUaIn:
*Pa3paGOTeHH ca TEXHOJIOTHH 38 XAMIYHO OTJIaraHe Ha cioese oT Mex [['7-7], auken [I'7-12,
I'7- 22] u cpebpo [['7-28] BepXy aHOAMpaH aTyMuHHMHA. PaspaboTBaHeTo 00XBala [SIIOCTHUS
IpoIEeC HA XMMHUYHO METAIM3MpPAHE OT PasTBOPH M YCJIOBHS 33 KaTIM3HMPAHE HA OKCHIA,
*YCTaHOBEHH ca ONTHMAIHMTE YCIOBMS 3a MpeBapHTelHa 00paboTka Ha 3D-MpUHTHPAHH
nonuMepH. V3acHeHH ca yCloBHsATa 3a ycHemHo ensaHe Ha PLA kato mbpBa CThIIKa Ha
XHMHYHOTO My Metamusupane [['7-23, 3-3; I'7-25]; *M3cnensaHo € BIMSHUETO HA XUMHYIHO
OTJIOKEHH THHKH MEJIHH CI0E€BE BEPXY PABHOMEPHOCTTA Ha €JIEKTPOXUMUIHOTO METaTU3HpaHe
Ha ABS [T'7-33].

V. OxapakTepu3MpaHe Ha OKCUIHH CIIOEBE OT aHOJEH aryMuHueB okcunl (AAO):
*YcTaHOBEHA € MEXaHMYHATA U TEPMOMEXaHHYHATa CTAOMIHOCT HA aHOJHH OKCHIHH CJIOEBE
KaTo CaMOCTOSTENHH MeMOpaHM HIM BbpXy anyMuHueBa mnomioxka [['8-1, I'8-2];
*Jlepunupany ca MpoOJeMHTe INPH aHOJAMpPAHE Ha TBHHKH CIIOEBE AIYMHHHH BBPXY
M30JIAlMOHHA IOJUTOXKA, CBBP3aHH ¢ HEPABHOMEPHOTO PasNpPENEICHHE Ha TOKOBUTE JIMHUM
BbB BEPTHKAIHA TOCOKA U HAMaJIIBAaHETO Ha TOKOBOJEINMA CJIOH C HallpeJBaHe Ha Ipoleca Ha
anoupane [['8-3]; *Onpenenena e 3aBECAMOCTTa MEX/y ONTHYHHTE CBOKCTBA HA MEMOpaHH
or AAO u ncbenunara uM [I'8-5] upes mpmiaaraHe Ha HH(QpadepBeHA CIEKTPOCKOINHS.
H3gcHEHO € NOBEACHHETO Ha aHOMUpPaH AIyMHUHUH B IUIA3MEHO IIOJIE€ B 3aBUCHMOCT OT
yrcToTaTa U cTpykrypara Ha AAO [I'8-9, I'8-10].

[TpWII0KHY IPUHOCH, LEJISIIM IOCTUTAHETO Ha HEOOXOJUMHUS AU3aiH U BE3MOKHOCTH 32
IPENU3HE €JIEKTPOXUMHYIHHI U3CIICBAHUS B KaTeIpa ,, XUMHUS

*KoHCTpyHpaHa € yHHBEpCcaJlHa KJIETKa 3a CTAHAAPTHY €IEKTPOXUMUYHU TECTOBE.

*Peanu3upaHa € eJCKTPOXUMHYHA KJIETKA 3a H3CICIBAaHE HAa THHKH IPOBOJAINMA CIOCBE
BBpXY H30JIAllMOHHA I'bBKaBa mojyioxka [['7-17, I'7-18].

*Pa3paboTeHa U yCIEIIHN IPUIOKEHA € €IEKTPOXHUMHUYHA KIIETKA 33 MPEIU3EH KOHTPOJ Ha
TEMIleparypara Ha IUIOCHK MeTajeH pabOTeH €JIEKTPOJ IPH M3CICABAHC HA €K30- WIIH
€HIOTEPMUYHH IIPOIIECH Ha FpaHUI[aTa eNeKTpoA-eNeKTpornut [B4-6, I'7-26].

B 3axirodenne 6ux McKan Aa oTGenexa Chio, 9¢ €PEeKThT U HHTEPECHT KbM HAYYHHUTE U
HayJIHO-TIPUJIOKHUTE IIPMHOCH HAa PELEH3WpaHuTe paboTH, O MOMEHTa, ca obekt Ha 216
HOJIOKUTEIHA [UTHPAHHS B ABTOPUTECTHH MEXIyHApOAHHM H3JaHHsA. T03M €IHO3HAYCH U
yOenuTeNleH MOKa3aTel WIOCTpUpa ChINO IOCTHIHATH CBINECTBEHH, HOBH CTPaHH H
JIOKa3aTeJICTBa B TPYAOBETE Ha KaHAWAATKaTa, pe3lOMUPAHH IO-TOPE.
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6. 3HaynMocCT Ha NPHHOCHTE 3a HAYKaTa H MpakKTHKaTa

— Co¢us. ITo-romsiMaTa JacT OT TSX ca CBBP3aH € IOJMYYaBAHETO W OXapaKTEPU3UPAHETO Ha
aBAHTap[HM MATepUald M TEXHOJOTMH Ha 0a3aTa Ha EJIEKTPOXMMHYHO H/MIIHM XUMHYHO
HONYYEHH 3aIUTHH, QYHKIMOHAIHY, €IEKTPOKATAINTHYHH, JICKOPATUBHH M Jp. IOKPHTHI,
pecIl. cBoiicTBa. B cBeTNMHATa Ha Te3W HMPHOPHUTETH, OCHOBHUTE IPHHOCH Ha gmoi. 1-p b.
ITaneBa MoXe a ObJAT PE3IOMUPAHH IO CICIHUSI HAYHH:

- EnHosHauHo ca JoKa3aH: MEXaHM3Ma Ha KOpPO3UA Ha XpOM-MaHIaHOBH CTOMaHH C
BHCOKO CHIBPXKAHHME HA a30T; BIMAHMETO HA ChCTaBa H CIPYKTypara Ha OBp30
BTBBPJCHH JIEHTH OT Al CIUTaBH; OXapaKTepH3HMpaH € MEXaHH3Ma Ha KOPO3HOHHO
HOBEJICHHE HA XMMHYHO OTJIOXKEHH CJIOEBE Ha aHTUMOH-M€]l; KAaTAIUTUYHUTE CBOHCTBA
Ha THHKH, IIPOBO/IAINY opranuynu cioese ot komnozuta PEDOT:PSS/grafen, nanecenu
BBpxXy I'bBkaB PET.

- PasBuTH W YCTaHOBEHH ca: HOB IMOAXOA 3a CJIECKTPOXMMHMYHO H3CJICIABaHE HA
IIMMEHTAIMOHHH IIPOLIECH; IIUE30EIEKTPUYHH CII0EBE, OTI0KEHH Ipe3 KOMOMHANHs OT
enekTpodopesa M AHTHUCOJIBATCH METOJ; PEXXMMH Ha aHOAWpAHE 3a IOJyvaBaHe Ha
HAHOBJIAKHA OT aHOJEH ATYMHHHEB OKCHJ; IMOAXOJAINA 3a METalHa ICYaTHA IIaTKa
MmHorocioiHa crpykrypa Al/Al;O3/Ni/Cu; (GoTOKAaTaTUTHYHU CBOMCTBA CBC CHIIHO
pa3BuTa MOBBPXHOCT Ha AAQ, TMOKPUTH C THHKH CJIOEBE OT IOJIyNPOBOAHUKOBH
marepuamd karo ZnO u TiOs.

- PaspaGotenu ca Ha6OP OT TEXHOJIOTHH 33 XMMHUYHO/EIEKTPOXUMHUIHO METAIM3UPAHE Ha
JMENEeKTPUIHN MaTepHalIH.

- HampaBena e ycmemmHa CThIKa, CBbp3aHa C aKTyaJIHUTE HYXIH M IEPCICKTHBH MPU
00y4EHHETO 10 ,,0uoMeaunuHCKo umkeHepeTBo™ B TY - Codus.

PesynTaTuTe OT aHAJTU3a IIPU CHIIOCTABIHETO HA KOJTMYECTBEHUTE II0KA3aTE/ M K H3UCKBAHUS
Ha KPHTEPUMTE 3a 3acMaHe Ha aKaJeMH4HaTa IIBXHOCT ,J[lIpodecop®, xapaxrepusupariu
Hay4YHO-U3CIIeIOBaTelICkaTa U IpernojaBaTeickaTa JeHHocT Ha foll. llaHeBa, eqHO3HAYIHO.
FOBODAT 34 TOBA, Y€ TS € U3IIBJIHIIA HAIIBJIHO M YOSIUTETHO 3aKOHOBUTE H3KcKkBaHus. Kakto
6e orbems3ano mo-rope (B Tabnumara B 1.2) KOJMYECTBEHUTE M KAaYECTBEHHMTE IIOKA3aTEIIH
OTHOCHO KPUTEPHUHTE 3a 3a€MaHe Ha akaJeMudHaTta JTEXHOCT ,,[Ipodpecop® B TY — Codus ca
U3IBJIHEHH TIOBEYEe OT YETHPHKpPATHO. TO3M pe3yiaTaT KOPECHOHAUpPA M C IIPU3HAHMETO Ha
KaHAuJaTa Cpejl HayIHUTe CpeAd y Hac U B 4yKOuHa. BppXy HeHHMTE HAy4HH TpPYJIOBE JI0
MOMeHTa ca 3abeng3any Beue 216 MOJIOKUTEHY IIUTHPAHUS B IMyOIUKauy, pedeprpanu B
SCOPUS/Web of Science B nepuona 2014-2024 rr.

7. KpuTnuHu 0esexKu U NpenopbKH

Hsamawm cwiniecTBeHR KPpUTHYIHHA 3a0€JIe)XKH KbM Hay4YHHUTC TPYAOBEC H IIpCIIOgaBaTeiICKaTa
JEMHOCT Ha KaHIHAATKaTa. He3aBucuMo OT OTJIMYHHTE BIECYATIICHHS OT IIPUJTIOXKEHUTE IIO
KOHKYypCa TOKYMEHTH, OHX CH IIO3BOJIHII Ja HarpaBs cli€aHara IIPEIIOPBKHU.:

- Jla IOBeJie OpPraHu3alMOHHATa 9acT [0 HeWHUTe HayYHU U HAay4YHO-TIPHIIOXKHYU M3CICABAHMS
JI0 YCTAaHOBSBAHE Ha JIEIOBH KOHTAKTH C MAapTHHOPH M OT CTPaHH-WICHKH Ha EBpomenckus
CBI03, C II€J BKIIFOYBAHETO U YYACTHETO i B MPOEKTH, (PHMHAHCHPAHH 110 PAMKOBHTE MPOrpamMu
Ha EC.

- I1a 00OBpHE MOrJjIe]] KbM MJIaJ| CIENUAIUCTH U CTY ACHTH-OKC-MarucThp, KOUTO Ja IPUBJICYE,
00y4H ¥ BKJIIOYH B HAyYHO-HU3CIIEABATEKCKTa ASHHOCT Ha Kareqpa ,, Xumus . [loreHnuansr i
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3a TOBa € IOBede OT JOCTaThueH — CIIPaBKa — BEYe YCIEINHO 3allUTHIIATE
PBKOBOJCTBO /IBaMa JOKTOPAaHTH. *

8. JInyHu BnevyaT/JeHHUs U CTAHOBHILE HA peu€eH3ceHTa

ITo3nasam o1, a-p b.llaneBa nuMyHO KaTo KoJjera, pasBUBall Kapuepara CH Ha yU€H U
npenojasareil. 1Ipe3 BCHYKA M3MHHAIM TOJMHM Ha HEHHOTO M3pacTBaHe Oelle mpumep 3a
OTJIMYHO HOJATOTBEH OIlle B YHUBEPCHUTETA MJIa]] YOBEK, KOMTO ce JoKasa 1o Ge3anenanuoHeH
¥ GiecTs HauvH. J[aJieHuTe i OT MPHPOJATa KaueCTRa i IIO3BOJIMXA Jia ce U3sABsABa B paborara
CH KaTO OTTOBOPEH, KOPEKTEH, ChC CHJIHO Pa3sBHTO YyBCTBO 33 KOJIETHAIHOCT, 3abJI00YEHO 1
CHCTEMHO paboTell, ¥ THPCEI H3CIEN0BATEN U IIPENoJaBaTell.

SAKIIOYEHHE

L{770CTHOTO 3all03HABAHE C IPEJOCTABEHHTe MM JOKYMEHTH M MaTE€PHAlld 110 KOHKypca
HOTBBEPAY Y MEH CTAHOBHIIETO, Y€ Aou. A-p bopsna Panrenosa IlaneBa € eauH u3rpaicH,
BHCOKOKBaIHM(HIHMPaH CIEHUAIKCT B 00JacTTa Ha eneKkTpoxumusTa. ITo obeM, KauecTBO Ha
HayYHO-IIPUIIOKHATE MPUHOCH, HAyKOMETPHYHMTE IIOKa3aTeld M IpenojaBareiickara i
JIEWHOCT HAITBJIHO OTrOBAapAT Ha HAIIMOHAIHHUTE 3aKOHOBH M3MCKBAHMS KAaKTO M HA TE3U B
IpaBWIHKKA 32 YCJOBHATA U Peja 32 3aeMaHe Ha akaAeMH4HH JUIbKHOCTH B TV - Codus
(ITYP3ATYC) npu npunobusane Ha akagemudnara urbxHocT “TIPOO®ECOP”. Ha 6asara Ha
BCHYKO I'OPEH3JIOKEHO, ¢ AbJI00Ka yoeneHoct mpeiaram Ha HaydarnotTo sxypu mon. a-p bopsina
Panrenosa llaneBa ja 3aeMe aKajeMU4Hara JUIBKHOCT ,.Jpodecop” B IPohecCHOHATHOTO
manpasienve 5.10. XumuuHM TexHONOTMH (HaydHa CHENManHOCT ,,TexHonorus Ha
ENIEKTPOXMMHUYHUTE IIPOU3BOJICTBA™).

Tlara: 24.03.2025 1 PELIEH3EHT: (/1)
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in competition for the occupation of the academic position “PROFESS
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: Professor Dimiter Spassov Stoychew, PhD, DSci

1. General and biographical data

Associate Professor Boriana Rangelova Tsaneva was born in 1971. She graduated from
the Department of Chemical Sciences, University of Chemical Technology and Metallurgy of
Sofia in 1995, holding a Masters/Engineer-Chemist degree, with specialization in
Electrochemistry and Corrosion. From 1996 through 2000, Dr. Tsaneva successfully completed
her PhD training at the department of Electrochemical Technologies and Corrosion Protection
at the same University, with a dissertation titled “Pitting corrosion of chrome-manganese-
nitrogen alloys”. She joined the in the Departmwnt of Chemistry at TU Sofia in 2000 and
successively held the positions of Assistant (until 2002), Head Assistant (until 2006) and Senior
Assistant (until 2014). In 2014, Dr. Tsaneva was promoted to Associate Professor at the
Department of Chemistry at TU Sofia. She served as the Interim Head of the Department
through the end of 2015, following which she was appointed as the Department Head, serving
for two mandates, through the end of 2023. Following this career growth, Dr. Tsaneva has spent
the past 1,5 years pursuing her teaching and research duties based on her growing experience
and professional qualifications. She has demonstrated impressive research and teaching
accomplishments, with exponentially increasing results. Clearly, Associate Professor Tsaneva’s
qualifications have provided solid ground to the leadership of TU Sofia (Department council,
Faculty counsil and Academic counsil Akagemuden cpBet) to admit her for participation in the
competition for the occupation of the academic position “PROFESSOR”, in the professional
field 5.10. Chemical Technology, scientific specialty “Electrochemical production
technology”, advertised in State Paper, issue 103/06.12.2024, as well as at the TU Sofia website.

2. General description of the presented materials

The candidate has presented 114 published research works. These include 7 (NoNo 1-7 in
the list of scientific works) related to her dissertation work and completion of PhD
requirements, as well as 34 (NoNo 8-41) related to her further professional training, habilitation
respectivelly. The publications also include two teaching aids — chemistry laboratory practice
handbooks (NoNo 42, 43), for the first of which Assoc. Prof. Tsaneva is the lead author. My
review does not encompass the practice handbooks, however these will be assessed as evidence
materials relevant to groups A, B, C, D, E, F and G from the reference for completion of the
minimal national requirements, as well as the requirements of PURZADTUS for the academic
position of “professor” in the professional field 5.10 Chemical Technologies, scientific
specialty “Electrochemical production technology”.
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IR
67 scientific works that do not fall in the scope of prior procedures are included in the\current /
competition for the academic position of “professor”, and include the following categdrie YL %
- scientific works equivalent to monographies — 11 total (group C4);
- scientific works inequivalent to monographies — 56 total (group D and G), of which:
*19 publications are in journals with IF in Web of Science (7 in Q1; 8 in Q2; 2 in Q3; 2
in Q4);
* 12 publications are in journals with SJR without IF in SCOPUS/WoS (1 in Q3; 3 in
Q4);
* 21 publications are in peer-reviewed journals in SCOPUS/WoS without SJR / IF;
* 15 publications are in non-peer-reviewed journals and conference reports.

Two co-authored teaching aids are also included in the current competition:

- Prof. Ivo Iliev and Assoc. Prof. B. Tsaneva, “Biomedical Engineering”, TU Sofia
Publishing, 2024, ISBN: 978-619-167-551-7 - Textbook;

- Assoc. Prof. B Tsaneva and Assoc. Prof. Y. Martcheva, “Travaux pratiques de chimie
(2-¢ edition)”, TU Sofia Publishing, 2024 — French Language Laboratory Handbook for
the Chemistry Department of TU Sofia.

At this point, I should also mention that Assoc. Prof. D. Tsaneva is co-inventor (along
with Prof. Valentin Videkov) on two field-application patents that are relevant to the
present competition. These have been accepted and published by the Patent Department
of the Republic of Bulgaria in 2022 (Reg. No 67447B1) and 2023 (Per. No 67527B1),
respectively.

The candidate has presented the following Summary regarding meeting the minimum
requirements for the academic appointment of “Professor” in Area 5. Technical Sciences.

Indicators | Content Indicator Minimum Points
Points Resuired
A Indicator 1 50 50
B Indicator 2 - -
C Indicators 3 and 4 194 100
D Sum over indicators 5 to 11 473 250
E Sum over indicators 12 to 15 2 160 100
F Sum over indicators 16 to 29, 384 220
where the minimum point total re.
indicator E17 is 40
G Sum over indicator 30 209 120
H Sum over indicator 31 30 20
Point total: 3500 860

Based on an assessment I conducted myself, the above summary is accurate. The data
in the summary indicate that Assoc. Pof. Tsaneva clearly meets all mandatory requirements.
The point totals indicate that she exceeds by over four-fold the minimum required by law (3 500
pts. : 860 pts.).
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3. General characteristics of the candidate’s scientific research arl( ﬁ)@ﬂhg@ “j)g
activity ) /)

W& A

The scientific work presented by Assoc. Prof. Tsaneva for my review encompasse
following research and application topics:

1. Study of the kinetics of electrochemical processes in the formation and modification of

anodic aluminum oxide [B4-3, B4-6, B4-8].

2. Influence of internal mechanical stresses on the processes of nucleation and growth of
porous layers of anodic alumina [B4-7, B4-10, B4-11]

3. Technological processes in the growth of layers of anodic alumina with defined topology
[B4-1, B4-2, B4-4, B4-5, B4-9]

4. Electrochemical characterization of new materials, including determination of corrosion

resistance of high-nitrogen stainless steels [D7-1, D7-2, D7-4], of amorphous aluminum

alloys [D7-10, D7-14, D7-37], of Cu-Sb composite coatings [D7-15, D7-16], and thin
conductive organic layers of PEDOT:PSS/graphene [D7-17, D7-18].

5. Electrochemical research and development of technological processes for cementation

extraction of non-ferrous metals [I'7-3], for the formation of piezoelectric layers [D7-13,

D7-32, D7-35, D7-36, D7-38, D8-14], for the production of nanofibers from anodic

aluminum oxide [D8-15] and anodic synthesis of compounds [H-2].

6. Electrochemical and chemical modification of anodic layers for various applications by

electrochemical deposition in nanopores to nanocomposite structures [D7-5, D7-6, D7-11,

D7-19, D8-8, D8-12, D8-8], electroless metal deposition [D7-22], structures with adhesive

[D7-20, D7-34], catalytic [H-1] and photocatalytic properties [D7-9, DS7-31].

7. Development of technologies for electroless deposition and electroplating on

dielectric materials such as anodic aluminum oxide [D7-7, D7-12, D7-21, D7-22, D7-28],
3D printed PLA and ABS [D7-12, D7-23, D7-25] and extruded ABS [D7-33, H-3].

8. Characterization of oxide layers of anodic aluminum oxide in terms of mechanical and

thermomechanical stability [D8-1, D8-2, D8-4, D8-6, D8-7], optical properties [D8-5],

behavior in a plasma field [D8-9, D8-10], as well as characterization of thin layers of AAO-
obtained on a glass substrate [D8-3, D8-11, D8-13].

In addition to the above, according to the administrative Summary provided by TU Sofia,
Assoc. Prof. Tsaneva’s field application work includes the completion of 8 contracts led by TU
Sofia colleagues from 2015 through 2023. She was leader for Contract No KII-06-X29/1
“Functional nanocomposite layers based on AAO and their chemical metallization*, completed
over the period 2018 — 2021, brining 120 000 lev of funding to TU Sofia.

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

According to the official summary presented by TU Sofia regarding teaching workload,
Assoc. Prof. Tsaneva has conducted 70 +/- 1 hours of lectures annually over the past three years.
Lecture volume material is distributed and adjusted according to the B.S. and M.S. education
levels, as well as the field of specialization of the students. Assoc. Prof. Tsaneva conducted
lectures in the fields of “Chemistry”, “Foundations of biomedical engineering”, “Energy
sources in transport vehicles”, “Physical chemistry of surfaces”, “Nanomaterials”, “Energy
sources for hybrid and electric vehicles”. New laboratory exercises and equipment were also
developed at the B.S. and M.S. levels.
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Parallel to these activities, Assoc. Prof. Tsaneva was the academic adv1sor fE ﬁvgﬁ{i{ KT 1~
students and two successful PhD students (Anna Bankova — 2023, and WesehnaMx. sheva HaT
2025 r), and completed the write-up of the teaching aids indicated in Point 2 above\*\

The above assessment of Assoc. Prof. Tsaneva’s teaching accomplishments indicate:
active, involved and highly qualified instructor and researcher.

5. Basic scientific and scientific-applied contributions

Assoc. Prof. Tsaneva’s most essential research, application and methodology contributions
included in the publications presented for this competition can be classified into the following
five categories:

I. Electrochemical characterization of novel materials:

*determined the corrosion resistance for chrome-manganese alloys containing high
concentrations of nitrogen [D71, D7-2, D7-4]; *determined the influence of the composition
and structure of fast-hardened strips?? of Al alloys [D7-10, D7-37]; *characterized the
mechanism of corrosion behavior of chemically deposited antimony-copper layers [D7-15, D7-
16]; *characterized in detail thin, conductive organic PEDOT:PSS/grafene layers deposited on
flexible PET [D7-17, D7-18].

II. Electrochemical investigation and development of technology processes: *developed a new
approach for the electrochemical investigation of cementation processes by means of layering
the mixed potential of cementation [D7-3]; *elucidated the kinetics of piezoelectric layer
formation [D7-13]; *established anodization regimens for the formation of anodic aluminium
oxide nanofibers [D8-15]; developed multilayer Al/A1203/Ni/Cu structure suitable for metal
integrated circuits [D7-22]; *obtained large-surface photocatalytic structures [D7-9, D7-31].

III. Electrochemical and chemical modification of anode layers of various applications:

*obtained nanocomposition structures based on nanoporous anodic aluminium oxide (AAO)

and electrochemical deposition of metal into the nanopores [D7-5, D7-6, D7-11, D7-19, D8-8,-
D8-12]; *Proposed two technologies for the copper nanoconductors [D7-24, D7-27, D7-29 and

30]; *obtained and investigated a multilayer Al/A12O3/Ni/Cu structure suitable for metal

integrated circuits [D7-22].

IV. Technologies for the chemical/electrochemical metallization of dielectric materials:
*developed technologies for the chemical deposition of copper [D7-7], nickel [D7-12, D7- 22]
and silver [D7-28] layers on anodized aluminum; *established optimal conditions for the pre-
treatments of 3D-printed polymers [D7-23, H-3; D7-25]; *investigated the influence of
chemically deposited thin copper layers on the metallization of ABS [D7-33].

V. Characterization anodic aluminium oxide layers (AAO):

*determined the mechanical and thermomechanical stability of anodic oxide layers on
aluminium substrates [D8-1, D8-2]; *determined the interdependence of AAO membrane
thickness and corresponding optical properties [D8-5] by IR spectroscopy; characterization the
effect of purity and structure of AAO on the behavior of anodic aluminium in a plasma field
[D8-9, D8-10].

In conclusion, I would like to point out that Assoc. Prof. Tsaneva’s published work has been
cited 216 times in peer-reviewed international journals. This self-explanatory and convincing
indicator illustrates the author’s contributions and accomplishments.
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6. Significance of contributions to science and practice

Essentially all results submitted for review under the present competition fall {1',) of
topics priority of the Department of Chemistry at TU Sofia. Most are related to the geneta
and characterization of novel materials and technologies based on the electrochemically and/or
chemically obtained protective, functional, electroanalytical, decorative, etc. coatings, resp.
properties. Along these lines, Assoc. Prof. B. Tsaneva’s major contributions can be summarized
as follows:

- Elucidated the corrosion mechanisms of chrome-manganese alloys with high content of
nitrogen; the influence of the composition and structure of fast-hardened strips of Al
alloys; the mechanism of corrosion behavior of chemically deposited antimony-copper
layers; the catalytic properties of conductive organic PEDOT:PSS/grafene layers.

- Developed and established: a new approach for the electrochemical investigation of
cementation processes; piezoelectric layers deposited via combined electrophoresis and
antisolvation methods; anodization regimes for the production of nanofibers; multilayer
Al/Al,O3/Ni/Cu structure suitable for metal integrated circuits; photocatalytic properties
of enhanced surface AAO coated with ZnO u TiO:.

- Developed a range of technologies for the chemical/electrochemical metallization of
dielectric materials.

- Took a successful step forward towards the needs of “biomedical engineering” training
at TU Sofia.

As summarized in Table 2 above, the qualitative and quantitative indicators regarding the
criteria for the appointment to the academic position of “Professor” at TU Sofia have been met
several fold over. This result is aligned with the scientific regard for the candidate at home and
abroad, with 216 citations by publications in SCOPUS/Web of Science from 2014 through
2024.

7. Critical notes and recommendations

I do not have any substantial critical notes regarding the scientific research and teaching
activities of the candidate. Despite the excellent impression left by the documents submitted to
the competition, I would make the following recommendations:

- Attain the necessary organizational steps regarding research/applications and establish
business contacts with partners from the EU, aiming to participate in projects financed
by the European Union.

- Expand the outreach to young scientists at the B.S./M.S. levels and attract them to join
as researchers at the Chemistry Department. The candidate clearly has the potential to
achieve this — as evidenced by her mentorship of two doctoral students to date.

8. Personal impressions and opinion of the reviewer

I have personally known Assoc. Prof. B. Tsaneva as a colleague, developing her career
as a researcher and instructor. Over all the years, going back to her college studies, her growth
has been an example of an excellent young scientist unequivocally proving her success. Her
natural talents have allowed her to establish herself as a responsible, respected, in-depth and
systematic researcher and instructor.
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CONCLUSION

competition, I have reaffirmed my opinion that Assoc. Prof. Boriana Rangelova Tzaneva is an
accomplished, highly qualified expert in the field of electrochemistry. The volume and quality
of her research/applied contributions, science metrics and teaching activities completely meet
the national requirements by law, as well as those stipulated for academic positions at TU Sofia
(PURZADTUY), for attaining the academic title of “PROFESSOR?”. Based on all the above, I
enthusiastically propose that the Scientific Jury grant Assoc. Prof. Tzaneva the title of
“professor” in professional indication 5.10 Chemical technologies (scientific specialty
“Electrochemical production technology”).

Date:24.03.2025 REVIEWER: (/1)

Professor D. Stoychev, PhD DSci
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