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OBwumaAT Gpon Ha HayyHWUTe TpyaoBe Ha Oou. A-p uHX. bopsiHa PaHrenosa LlaHeBa Ao
MOMeHTa e 112, B ToBa 4Mcno 7 6pos CBbP3aHW C npouenypara 3a 3awura Ha AncepTaunMoHHMS
TpyA 3a npugobuBaHe Ha obpasoBaTenHaTta u HayyHa cteneH “goktop” n 34 6pos nNo npoueaypa 3a
xabunutmpaHe. B KoHKypca 3a 3aemaHe Ha akageMmyHaTa OAbXHOCT “npodyecop” ca BKMAYEHM
06wWo 67 Hay4HM TpyAa N3BbH NpeaxoaHu Npoueaypu B CnegHNTe pasgenu:

- Hay4HW TpyaoBe, paBHOCTOMHWM Ha MoHorpadumyeH Tpya — 11 (rpyna B4)
- Hay4Hu TpyaoBe, M3BbH PaBHOCTOMHUTE Ha MOHorpadusa — 56 (rpyna I v rpyna 3),

OT KOUTO

- 19 6pos B cnucaHusa c IF B Web of Science (7 8 Q1; 8 B Q2; 2 B Q3; 2 B Q4);

- 12 6pos nybnukauum B cnucaHua ¢ SJIR 6e3 IF B8 SCOPUS/WoS (1 8 Q3; 3 B Q4);
- 21 6posa nybnukaumm pedepupadn B SCOPUS/WoS 6e3 SJR / IF;

- 15 6pos nybnvkauum B HepedepupaH CnMcaHmsa u JoKNaanm oT KOHepeHunn.

3a yyactme B KOHKypca € BKMYeH M 1 Gpon paspaboTeH B CbaBTOPCTBO YYEOHWUK.
MpencTtaBeHa e cnpaBka 3a 216 uMTMpaHus (B MbieH TEKCT Ha eNEKTPOHEH HOCUTEN) B Scopus n/mnu
Web of Sci.

MpeacTaBeHWTe 3a peLieH3npaHe Hay4yHn TpyaoBe obxBallaT criegHuTe Hay4yHo-
n3crenoBaTesickv HanpaBneHus:

e WU3cnedeaHe Ha KUHemMuKkama Ha eJ/lIeKmMpPOXuMu4YHUmMe npouyecu npu dopmMmpaHe u
MoanuumnpaHe Ha crioese OT aHoAeH anymuHues okeua [B4-3, B4-6, B4-8].

e BriusHue Ha e bmpewHuUmMe MexaHU4YHuU HarnpeXxeHusi BbpXy NpoLecuTe Ha 3apaxiaHe u
HapacTBaHe Ha NopecTu crnoese OT aHOAeH anyMuHneB okeng [B4-7, B4-10, B4-11]

e TexHO/M02U4YHU Npoyecu npu uspacmeaHe Ha csioeee om aHOOGeH aJlyMuHuee OKcud C
aeduHupana Tononorua [B4-1, B4-2, B4-4, B4-5, B4-9]

e EnekmpoxumMu4HO oxapakmepu3upaHe Ha HO8U MamepuaJsiu B TOBa YACNO onpeaensiHe
Ha KOPO3MOHHA YCTOMYMBOCT Ha BUCOKOA30THU Hepbxdaemu ctomanu [[7-1, ['7-2, ['7-4] Ha
amopdHm anymununeswn cnnaem [[7-10, [7-14, I'7-37], Ha KOMNO3UTHKU NnokpuTnusa oT Cu-Sb [7-
15, ['7-16] n TbHKM NpoBoaaLmM opraHmyHn cnoese oT PEDOT:PSS/rpaden [[7-17, I'7-18].
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e EnekmpoxumMuyHo u3crnedeaHe u pa3pabomeaHe Ha MexXHOJI02UYHU fpoyecu 3a
LeMeHTaLNOHHO n3BnuyaHe Ha uBeTHu metanu [[7-3], 3a popMmupaHe Ha Nne3oenekTpnuiHu
cnoese [['7-13,17-32,17-35, 7-36, [7-38, [8-14], 3a nony4yaBaHe Ha HaHOBAKHa OT aHOLEH
anymunHuneB okeng [[[8-15] n aHoQHO CUHTE3MpaHe Ha cbeauHeHus [3-2].

e EnekmpoxumMuyHo u XuMu4yHO ModucgpuyupaHe Ha aHOOHU cJioeee 3a pa3/IuUYHU
npusioXeHusi 4pe3 enekTPOXMMUYHO oOTnaraHe B HaHOMoOpuUTe A0 HaHOKOMMO3UTHU
cTpyktypm [[7-5, T'7-6, I'7-11, T'7-19, '8-8, 8-12, '8-8], xumn4Ho MeTanusmpaHe [[7-22],
CTPYKTYpU € aaxesnoHHu [[7-20, '7-34], katanutudHn [3-1] n dpoTokaTanntnyHmM CBOMUCTBA
[F7-9,17-31].

e PaspabomeaHe Ha MexHOJIO2UU 3a XUMUYHO/e/IeKMpPOXUMUYHO Memasiu3upaHe Ha
duennekmpuYyHU Mamepuasu KaTo aHodeH anymuHueB okcup [[7-7, I'7-12, T'7-21, T'7-22,
7-28], 3D npuHTMpann PLA n ABS [['7-12, ['7-23, I'7-25] n ekckpyampan ABS [7-33, 3-3].

e Oxapakmepu3upaHe Ha OKCUOHU c/ioeee om aHOO€eH aJlyMUHUe8 OKCUQ Mo OTHOLLEHNE
Ha MexaHuW4yHa M TepMomexaHuyHa cTtabunHocT [8-1, 8-2, '8-4, 8-6, [8-7], oNTUYHK
ceovicTBa [['8-5], noBeageHue B nnasmeHo none [[8-9, '8-10], kakTo M OXxapakTepusmMpaHe Ha
TbHKM cnoese AAO nonyyeHu BbpXy CTbKreHa nognoxka [8-3, 8-11, 8-13].

The abstracts of the scientific publications

of Assoc. Prof. Dr. Boriana Rangelova Tzaneva
submitted for participation in the competition for the academic position of "professor”
in the professional field: 5.10. Chemical Technologies, specialty: Technology of
electrochemical production,
at the Department of Chemistry, FEET, TU-Sofia, announced in the State Journal No.
103/06.12.2024.

The total number of scientific papers of Assoc. Prof. Dr. Boriana Rangelova Tzaneva is 112,
out of which 7 papers related to the PhD thesis and 34 papers used for the habilitation procedure for
associated professor. A total of 67 scientific papers, excluding such of previous procedures, are
included in the competition for the academic position "professor"” in the following sections:

- scientific works equivalent to a habilitation thesis — 11 (group B4)
- scientific works other than those equivalent to a monograph — 56 (group " and group 3),

of which - 19 publications in journals with IF in Web of Science (7 in Q1; 8 in Q2; 2 in Q3; 2 in Q4);
- 12 publications in journals with SJR without IF in SCOPUS/WoS (1 in Q3; 3 in Q4);
- 21 publications referred in SCOPUS/WoS without SJR / IF;
- 15 publications in non-refereed journals and conference reports.

A textbook developed in co-authorship is also included for participation in the competition. A
list of 216 citations (in full text on electronic format) in Scopus and/or Web of Sci is presented.




Peszomema na nayunu mpyooge ooy. 0-p bopsina llanesa

The scientific papers presented for a review cover the following research areas:

¢ Study of the kinetics of electrochemical processes in the formation and modification of
anodic aluminum oxide layers [B4-3, B4-6, B4-8].

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

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

o Electrochemical characterization of new materials, including determination of corrosion
resistance of high-nitrogen stainless steels [['7-1, [7-2, ['7-4], of amorphous aluminum alloys
[F7-10, I'7-14, 7-37], of Cu-Sb composite coatings [[7-15, [7-16], and thin conductive
organic layers of PEDOT:PSS/graphene [[7-17, ['7-18].

e Electrochemical research and development of technological processes for cementation
extraction of non-ferrous metals [['7-3], for the formation of piezoelectric layers [[7-13, [7-32,
[7-35,17-36, ['7-38, 8-14], for the production of nanofibers from anodic aluminum oxide [I'8-
15] and anodic synthesis of compounds [3-2].

¢ Electrochemical and chemical modification of anodic layers for various applications by
electrochemical deposition in nanopores to nanocomposite structures [['7-5, ['7-6, [7-11, '7-
19, I'8-8, '8-12, '8-8], electroless metal deposition [['7-22], structures with adhesive [[7-20,
[7-34], catalytic [3-1] and photocatalytic properties [[7-9, [7-31].

e Development of technologies for electroless deposition and electroplating on
dielectric materials such as anodic aluminum oxide [[7-7, [7-12, [7-21, ['7-22, ['7-28], 3D
printed PLA and ABS [7-12, [7-23, ['7-25] and extruded ABS ['7-33, 3-3].

e Characterization of oxide layers of anodic aluminum oxide in terms of mechanical and
thermomechanical stability [[8-1, 8-2, [8-4, ['8-6, ['8-7], optical properties [[8-5], behavior
in a plasma field [[8-9, 8-10], as well as characterization of thin layers of AAO obtained on
a glass substrate ['8-3, 8-11, 8-13].
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Pe3stomeTa Ha ny6nukauuun B rpyna B, nokasaTten B4

XabunutaumoHeH Tpya — paBHOCTOWMHM Hay4Hu ny6nukauum (11 6pos) B uspaHus,
KOUTO ca pecdepupaHm U MHAEKCUPaHU B CBETOBHOM3BECTHM 6a3n AaHHU C Hay4Ha
nHdopmaums

OT npegctaBeHuTe B KOHKypca HayyHu TpygoBe, 11 nybnukaumm ca obocobeHu kaTo
PaBHOCTOWMHM Ha MOHorpadunyeH Tpya ¢ obeguHsaBallaTta Tema: ,AHann3 u oueHKa Ha NPoLeCHU U
CTPYKTYPHM napameTpu npu coopmMmmpaHe Ha crioeBe OT aHOAEH anyMUHUEB OKcua'.

Abstracts of publications in group B, indicator B4

Habilitation thesis — equivalent 11 scientific publications in issues that are
referenced and indexed in world-renowned databases with scientific information.

Out of the scientific papers presented in the competition, 11 publications are distinguished as
equivalent to a habilitation thesis with the unifying topic: "Analysis and evaluation of process and
structural parameters in the formation of anodic aluminum oxide layers".

B4-1. A. Bankova, V. Videkov, B. Tzaneva, Development of topologically structured
membranes of aluminum oxide, Journal of Physics: Conference Series 514 (2014)
012027 (doi:10.1088/1742-6596/514/1/012027); SJR (2020)=0.21, Q4

Pe3tome: [opagn TexHuTe 3abenexuTerniHn MexaHW4YHW CBOWCTBa Mpes3 nocnegHuTe roanHu
HaHonopecTute MeMbpaHuTe ce NpeBbpHaxa B €4uH OT Han-LUMPOKO M3MNOon3BaHMTe MaTtepuanu 3a
usrpaxgaHe Ha YynTpayyBCTBUTENHW WU  YNTPaTbHKA CNoeBe W KOMMOHEHTW B  MUKPO-
enekrpomexaHnyHn cuctemm (MEMS) un gpyrm ceHsopHu cTpyktypu. Cpen  MHOXECTBOTO
oxapakTepuaupallm rm CBoMCTBa, MexaHuyHata ctabunHocT e oT ocobeHo 3HayeHne. B paboTaTta e
npeAcTaBeH Noaxo[ 3a aHanuanpaHe Ha cTabunHocTTa Ha MeMbpaHy OT HAHOCTPYKTYpUpaH aHOAEeH
anymMuHMeB OKcuA, NOAMNOXEHU Ha MexaHU4HO orbBaHe. TecTBaHMTe MeMbpaHu ca ¢ gebenuHa ot
500 nm go 15 ym B pas3nuyHu TononornyHn popmu. OnncaHm ca TEXHONOTMYHUTE CXEMU Ha TAXHOTO
nonyyasaHe. OrbBaLLyn HaTOBapBaHUA ca NPUNOXeHN KbM MeMBpaHu, NPUroTBEHW Ypes U3Non3BaHe
Ha CenekTMBeH npouec Ha euBaHe M aHogupaHe. ObcbaeHa e TexHonoruaTa 3a nonyvyaBaHe Ha
TecToBu obpasun, Kakto U BAUSHMETO Ha brbfla Ha OTKNOHEHWEe BbpXy O6pos Ha orbBaHuATA.
Mony4yeHuTe pesyntatn moraT Aa 6baat m3nons3saHu npu npoektupaHeto Ha MEMS cTpyktypu u
CEH30pM1, KOMTO M3MOoN3BaT HAHOCTPYKTYPUPAH aHOAEH anyMUHUEB OKCuA,

Abstract: In recent years, nanoporous membranes have become one of the most widely used
construction material for ultrasensitive and ultrathin applications in micro-electromechanical systems
(MEMS) and other sensor structures due to their remarkable mechanical properties. Among these,
the mechanical stability is of particular importance. We present an approach to the analysis of the
stability of nanostructured anodic aluminum oxide free membranes subjected to mechanical bending.
The membranes tested were with a thickness of 500 nm to 15 um in various topological shapes; we
describe the technological schemes of their preparation. Bends were applied to membranes prepared
by using a selective process of etching and anodizing. The results of the preparation of the
membranes are discussed, together with the influence of the angle of deflection, and the number of
bendings. The results obtained can be used in designing MEMS structures and sensors which use
nanostructured anodic aluminum oxide.
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B4-2. B.R. Tzaneva®, V.H. Videkov, Fabrication of Microcuvettes Using Anodic
Aluminum Oxide Membrane, Proc. of 12th International conference APEIE — 2014,
Novosibirsk State Technical University, 2014, IEEE, 2014, pp.105-108; (DOI:
10.1109/APEIE.2014.7040828)

Pestlome: B paboTtaTta e npeanoxeH meTtoq 3a nonydaBaHe Ha membpaHa OT aHOAEH anyMUHUEB
okeung (AAO) B MeeH NpbCTEH C OTNIOXEH NocnefeH crnowv kanamn. KoHCTpyKkunaTa no3sonsia vypes
3anosiBaHe Qda Ce Cb3daBaT 3aTBOPEHW MUKpoAbpXKauM  (MUKPOKIOBETM) C  pasBuTa
HaAHOCTPYKTYypMpaHa MOBbPXHOCT. M3non3BaHu ca Knacuveckn TEXHUKU KaTo coTonutorpadus,
aHogupaHe 1 eneKkTpoXMMUYHO OTnaraHe Ha meTan, euBaHe u 3anodsaHe. Ypes FTIR aHanua e
NOTBbPAEHO, Y€ M3rOTBEHUTE MO MpeanoXxeHaTa TeXHONormyHa cxema KBeTW morat ga ce
M3nosni3BaT KaTto 3aTBOpeHM 06emu, CbabpKaLlm ra3 n neTnmemn TEYHOCTU C MPUNOXKEHNE B ONTUYHU
CEH30pPHN CUCTEMM.

Abstract: A variant for preparing an anodic aluminium oxide (AAO) membrane in copper ring with
deposited tin last layer is proposed in the work. It allows to create closed microholders
(microcuvettes) with developed nanostructured surface by soldering. Classical techniques as
photolithography, anodization, electrochemical metal deposition, etching and soldering was used. Is
it approved by FTIR-analysis, that the prepared by proposed technological scheme cuvettes can be
used as closed volumes containing gas and volatile liquids with designation of optical sensors.

B4-3. A.S. Zahariev, B.R. Tzaneva, C.A. Girginov, S.K. Andreev, Kinetics of
reanodization of porous anodic oxide films on aluminium formed in pore-forming solutions
of various acids, Proc. of IEEE 26th International Scientific Conference Electronics, ET
2017, 2017 (https://doi.org/10.1109/ET.2017.8124412)

Pesiome: lMpoBegeHn ca uscreaBaHUs 3a MOBTOPHO aHOAMPaHe Ha MOPecTV aHOAHW OKCUOHM
CroeBe BbpXy anymuHuiA, obpasyBaHuW BbB BOOHM Pa3TBOPW Ha CspHA, OKcanoBa W XpOMHa
kucenvHa. Tean crioeBe ca NOArOTBEHM Taka, Ye Aa UMaT efHa M Cblla NOPbO3HOCT. YCTaHOBEHO €,
Yye npuv egHaKkBa MOPLO3HOCT HAKIMOHUTE HA KMHETUYHUTE KPUBUW HanpeXeHne-Bpeme, 3anucaHu no
BPEME Ha peaHoAMpPaHeTo, ca pas3nuyHu. KaTo BEpOSTHO 0OSICHEHME 3a PasNMYHUTE CKOPOCTU Ha
HapacTBaHe Ha 6apvepHusa Cron e pasrneaaHo BMUSHUETO Ha aHUOHUTE OT eNeKTPoNnuUTa 3a NopecTo
aHoOupaHe, BKIOYEeHW B MOPeCcTUs LIabroH.

Abstract: Investigations are carried out towards reanodization of porous anodic oxide films on
aluminium formed in aqueous solutions of sulphuric, oxalic and chromic acid. These films are
prepared in a way to have one and the same porosity. It is found out that in case of equal porosity
the slopes of the kinetic voltage-time curves recorded during reanodization are different. The effect
of the anionic species incorporated from electrolyte solution into the porous template could be a
probable explanation for the dissimilar rates of barrier layer growth.

B4-4. A. Bankova, V. Videkov, B. Tzaneva, M. Mitov, Mechanical stability of heat-treated
nanoporous anodic alumina subjected to repetitive mechanical deformation, Journal of
Physics: Conf. Series 992 (2018) 012055 (doi :10.1088/1742-6596/992/1/012055)
SJR(2018)=0.221

Pestome. B pabortata goknagBame npoyyBaHUs 3a MexaHuyHaTa peakums u aedopmMaumoHHOTO
nosefeHne Ha TepMn4HO 06paboTeH HaHonopecT aHoaeH anymuHunes okeng (AAO). MscneaeaHusaTa
ca NpoBeAEHMN CbC CcneunanHo NpoeKTMpaHo 3a Tasu Len ekcnepuMmeHTanHo obopyasaHe. Mpobute
AAOQ ce oxapakTepusnpaTt MEXaHUYHO Ype3 TPUTOYKOB TECT 3a OrbBaHe C NOMOLLTa HA aHaNUTUYHA
Be3Ha. [JledbopmaunoHHOTO noBeaeHne BGelue nscneasaHo Ypes NoBTapsLLO Ce MEXaHWYHO OrbBaHe
Ha AAO memOpaHnTe C NOMOLLTa Ha ENEKTPOHHO KOHTponupaHa cuctema. HaHonopectnte AAO
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CTPYKTYpU C€ MPUrOTBAT ENEKTPOXMMUYHO BbPXY anyMUHWEBU NMCTOBM cybCcTpatu, kaTo ce
M3non3Ba AByeTanHa TeXHMKa 3a aHoAMpaHe B OKcarioBa KUcCenuHa, nocrnefBaHa OT TepMUYHa
obpaboTtka npm 700°C BbB Bb3gylwHa cpena. Cneq TectoBeTe ¢ MexaHn4Ha gedopmaums bewwe
npoBefeHo HabnwaeHve 3a Bb3HWKHaNM gedekTn B Cnos OT anyMMHUEB OKCUA C MoMowTa Ha
CKaHupalla enekTpoHHa M ONTMYHA MUKPOCKONUS. Bb3npons3BogmMMoCTTa Ha ekcnepumeHTanHuTe
pe3yntatm [LEMOHCTpUpA, 4Ye NPeasioKeHUTEe TEeXHVWKU 3a W3NMTBAHE Ca MPOCTU U TOYHY;
cneposarenHo Te 6uxa mornu aa 6baaT kombuHMpaHu, 3a Aa NpeacTaBnsBaT MeToA 3a OLleHKa Ha
MexaHu4yHaTa cTtabunHocT Ha HaHocTpykTypupaHn AAO unMn, KOUTO Ca BaXXHU CTPYKTYPHU
KOMMOHEHTU npu npoekTnpaHeTo Ha MEMS ycTponcTtea n ceHsopu.

Abstract. We report studies on the mechanical response and deformation behavior of heat treated
nanoporous anodic alumina using a micro-balance test and experimental test equipment especially
designed for this purpose. AAO samples were characterized mechanically by a three-point bending
test using a micro-analytical balance. The deformation behavior was studied by repetitive mechanical
bending of the AAO membranes using an electronically controlled system. The nanoporous AAO
structures were prepared electrochemically from Al sheet substrates using a two-step anodizing
technique in oxalic acid followed by heat treatment at 700 °C in air. The morphological study of the
aluminum oxide layer after the mechanical tests and mechanical deformation was conducted using
scanning electron and optical microscopy, respectively. The experimental results showed that the
techniques proposed are simple and accurate; they could, therefore, be combined to constitute a
method for mechanical stability assessment of nanostructured AAO films, which are important
structural components in the design of MEMS devices and sensors.

B4-5. P. Dankov, B. Tzaneva, V. Videkov, Microwave characteristics of thin Al203
membranes as metasamples for optical applications, Proceedings of SPIE 11332,
International Conference on Quantum, Nonlinear, and Nanophotonics 2019 (ICQNN
2019) (30 December 2019) 1133203 (15 pages) (https://doi.org/10.1117/12.2551892)
SJR (2019) = 0.215

Pe3rome: B Tasn cratva e HanpaBeHa NbfHa XapakTepuCcTUKa Ha OMENeKTPUYHUTE napaMmeTpu Ha
TbHKK aHoaHn Al,Os MembpaHu ¢ HaHOpa3MepHU Nopu € Bb3ayX. MscneaBaHusita ca NpoBefeHn B
yecToTHMA ananasoH 0-40 GHz 4pe3 KoMOMHaUMs OT ABAa MUKPOBBLITHOBUM METO4a — PEe30HaHCEH
MeTod, MO3BOMSABALL OLEHKa Ha AMenekTpuyHaTa aHM30TpOonMus 4pe3 M3Noni3BaHe Ha ABOoKKa
UMNUHOPUYHU pe3oHaTopKn, KOMTO nogabpXaT Bb3OyAeHU pexnMn ¢ B3aMMHO MNeprneHauKynsapHu
ereKTpuyeckn noneta M LUMPOKOMEHTOB MeTod, NpW KOWTO paBHMHHM Npobu nokpuBaT ropHa
NOBBPXHOCT Ha pasnMyHKn NpegasaTenHu TMHUM (KOMMNNaHapeH BbAHOBOA Y MUKPOSIEHTOBA NINHUS).
YCTaHOBEHO €, Ye 4ucToTaTa Ha M3XOOQHOTO anyMmuvHuMeBO ¢onmo, Kakto u gebenuHata Ha
nonyyeHuTe  OUEeneKkTpuyHn MembpaHu  okasBaT  BNUSHME  BbPXY TEXHUTE  ONTUYHMU
(nepneHankynsipHa NponycknMBOCT Npe3 MeMOpaHUTe) U ANENeKTPUYHN CBOMCTBA (AMenekTpuyHa
KOHCTaHTa M TaHreHC Ha AuvenekTpuyHute 3arybu). OcHOBHaTa nonsarta OT Te3Wn M3cneaBaHus e
yCTaHOBeHaTa [AWenekTpuyHa aHu30oTponusi Ha TecToBuUTe nNpobu (pasnuyHn AnenekTPUYHK
napameTpu B ycrnopeaHu W nepneHauKynsipHU MOCOKM Ha MOBLPXHOCTTaA Ha npobaTa), KoeTo
noTebpXaaBa nogobHMa Ha MeTamaTepuan Xxapaktep Ha aHoaHus anymuHueB okcug (AAO).
Hab6ntogaesanu ca Tpy Buga noseaeHmne Ha AAO npobute B 3aBMCUMOCT OT peanuampaHara YicToTa:
1) OTHOCUTENHO YMUCTU AMENEKTPULN C eKBMBANEHTHA AWENneKkTpu4Ha npoHuuaemocT ~5-7 n no-
Marnko; 2) AMenekTpuun CbC 3aMbpcsaBaHMA C AnenekTpudHa npoHuuaemoct (~7-10) n 3) nowwu
OVEeNeKTpuuM C noBMWEHa NPOBOAMMOCT Mopagn MeTanHu BKNYBaHWUS  (EKBMBAIEHTHA
avenektpuyHa koHcTtaHTa Hag 10 u ekBuBaneHTHa nposogummocT 0,25-50 S/m). MNpunoxeHute
MUKPOBB/IHOBM METOAM HM MO3BONsiBaT ga ONTMMMU3MpaMe WK3non3BaHaTa TexHONorns 3a
NPOM3BOACTBO Ha NMpUeMnunBM MeTanpobu C BMCOKa KparHa 4YMCTOTa, NOAXOOAWM 3a ONTUYHU
NPUNOXeEHMS.
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Abstract: In this paper, a complete characterization of the dielectric parameters of thin anodic Al203
membranes with formed nano-scale air-filled pores was performed in the frequency range 0-40 GHz
by a combination of two microwave methods — a resonance method applying pair of cylindrical
resonators that support excited modes with mutually perpendicular electric fields and allow evaluation
of the dielectric anisotropy, and a broadband method, where planar samples cover the top surface of
different transmission lines (coplanar waveguide and microstrip line). It was found that the purity of
the initial aluminum foil as well as the thickness of the obtained dielectric membranes influence their
optical (perpendicular transmittance through the membranes) and dielectric properties (dielectric
constant and dielectric loss tangent). The main benefit of these investigations is the established
dielectric anisotropy of the test samples (different dielectric parameters in parallel and perpendicular
directions to the sample surface), which confirms the metamaterial-like character of anodic aluminium
oxide (AAO). Three types of AAO samples' behaviour were observed due to the realized purity: 1)
relatively pure dielectrics with equivalent dielectric constant ~5-7 and less; 2) lossy dielectrics with
contaminations (~7-10) and 3) poor dielectrics with increased conductivity due to the metal inclusions
(equivalent dielectric constant above 10 and equivalent conductivity 0.25-50 S/m). The applied
microwave methods allow us to optimize the used technology for manufacturing acceptable
metasamples with high final purity, suitable for optical applications.

B4-6. K. Chernyakova, B. Tzaneva*, |. Vrublevsky, V. Videkov, Effect of aluminum
anode temperature on growth rate and structure of nanoporous anodic alumina, Journal
of The Electrochemical Society, 167 (2020)103506 (6 pages) (doi: 10.1149/1945-
7111/ab9d65) 1IF(2020)=4.316; SJR(2020)=1.258, Q1.

Pe3tome: B HacToAwoTO MacnegsaHe HMe Npoyvynmxme BNUSIHUETO Ha TemnepaTypaTa Ha aHoga
BbPXY M3MEHEHMETO Ha TOKa Ha aHoAupaHe No BPeEMEe Ha pacTeX Ha MopecT aHoAeH anyMUHUEB
oKkcuag 1 Bbpxy mopdhonorua Ha aHogHuTe crioeBe. CrioeBeTe OT aHOAEH anyMUHWEB OKCuA ca
dopmuparHn B 0,4 M okcanoBa KucesivHa npu pexmm Ha MOCTOAHHO HarnpeXeHue N NOCTOAHHA
TemnepaTypa Ha enekTponuTta. TemnepaTypaTta Ha anyMWHUEBWUS aHOL € KOHTponupaHa 4pes
TepMOeneKTpryeH enemMeHT Ha NenTtre n Bapupa B gnanasoHa ot 5 °C go 60 °C. lNoBbpxHOCTHaTa
mMopcponorua OT ABeTe CTpaHM Ha aHogHUTEe UMW UM TEXHUTE HanpeyHn cedeHus Osxa
aHanmManpaHn 4Ypes CkaHupalla enekTpoHHa Mukpockonuvs (SEM) ¢ mocnegBaw, cTaTMCTUYECKM
aHanu3 Ha SEM un3obpaxeHusita ype3 coptyep Imaged. YcTaHOBEHO €, Ye npu noBulaBaHe Ha
TemnepartypaTa Ha aHofga oT 5 °C go 50 °C guameTbpbT Ha NOpUTE N MEXAYNOPOBOTO PasCTogHNe
He ce NPOMEHSAT, HO nopecTaTa CTpPyKTypa cTaBa no-nogpeneHa. Cnopea Tesu pesynTtaTt ckopocTTa
Ha XMMWUYHOTO pasTBapsiHe Ha BapuepHUsi CNou U CTEHUTE Ha NOpUTE He 3aBUCKU OT TemnepaTtyparta
Ha aHoga. Npu Temnepatypa Ha aHoga 60 °C gMameTbpbT Ha nopute ce ygenuyasa 1,7 NnbTu U e
Hanuvue HapywaBaHe Ha nogpeabata Ha HaHonopectTuTe kneTku. belwe 3akntouveHo, 4e
TemnepaTypHaTta pasnvka Mexagy anyMmvHmeBarta NoAMoXKa 1 enekTponvTa e BoaeLwms napameTsp,
onpegensw, opMnpaHeTo Ha NoApeaAeHa CTPYKTypa Ha HAHOMOPECT aHOA4EH anyMUHUEB OKCUA.

Abstract: In the present study, we investigated the effect of an anode temperature on current
transient process during porous anodic alumina growth and morphology of the anodic layers. Alumina
films were formed in a 0.4 M oxalic acid at a constant voltage mode and electrolyte temperature. The
temperature of the Al anode was controlled by thermoelectric Peltier element and varied in the range
of 5 °C—60 °C. Surface morphology of both sides of anodic films and their cross-sections were
analyzed by scanning electron microscopy (SEM) with subsequent statistical analysis of the SEM
images by Imaged software. It was found that when anode temperature was increased from 5 °C to
50 °C the pores diameter and interpore distance has not changed, but the porous structure became
more ordered. According to these results, the rate of chemical dissolution of the barrier layer and
pore walls did not depend on the anode temperature. At the anode temperature of 60 °C, pores
diameter has increased 1.7 times and there was a distortion of the ordering of porous cells. It was
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concluded that the temperature difference between the aluminum substrate and electrolyte is an
important parameter affecting the formation of ordered structure of nanoporous anodic alumina.

B4-7. A. Bankova, V. Videkov, B. Tzaneva, M. Mitov, S. Potiron, M. Molinari,
Nanoindentation study of the mechanical properties and deformation behavior of
nanoporous alumina films, Journal of Physics: Conf. Series 1492 (2020) 012020 (7
pages) (DOI: 10.1088/1742-6596/1492/1/012020) SJR (2020)=0.21, Q4.

Pestome: Npe3s nocrnegHoTo gecetunetme aHogHuAT anymuHmeB okeng (AAQ) ce npeBbpHa B €anH
OT Han-WMPOKO M3MNON3BaHUTE MaTepuanu kaTto nnatdopma 3a paspaboTBaHe Ha HOBU BMOOBE
YCTPOMCTBa B MUKPO- 1 HAHOTexHonoruute. Nopagn noteHunanHoTo nanonssaHe Ha nopectn AAO
mMembpaHn CbC CTPyKTypa Ha MyenHa nuMTa M BUCOKa CTeneH Ha nogpenba Ha nopuTte B MHOrO
NHXEHEPHU NPUNOXEHUs!, 3HAaYMTENHO BHUMaHue ce obpblia Ha MEXaHUYHOTO OXapakTepuanpaHe
Ha TbHKM unmmM OT To3nM MaTepuan. B npeacraBeHata paboTa ca m3crnegBaHVW MeXaHW4HUTe
CBOWCTBa WM noBefeHVeTo Ha Aedopmaums Ha HaHonopect UM OT anyMUHWEB OKCuA 4pes
HaHouHaeHTaums. Mopdonorusita n MexaHu4yHuTe UM cBoncTBa Ha membpaHu oT AAO cbe cpefeH
AvameTbp Ha nopute ot 40 nm, NONyYeHU eneKTPOXMMUYHO ca U3crneaBaHy CbOTBETHO C MOMOLLTA
Ha CKaHupalla enekTpoHHa MWKPOCKOMUSI U HaHouHAeHTauus. [lonyyeHuTe 3aBUCMMOCTW cuna-
npeMecTBaHe paskpuxa, 4ye B crnyvanm Ha cBobopHoctosiwa AAO membpaHa npobarta nokassa
N3KNIOYMTENHO BMCOKA €MacTUYHOCT. YCTAHOBEHO €, Ye MOoAyNnbT Ha BAnbOHaTUHa M TBBbPAOCTTA
HamansBaT HENMUHENHO C yBennyaBaHe Ha NpuroxeHaTa cuna.

Abstract: Over the past decade, anodic aluminium oxide (AAO) has become one of the most widely
used materials as a platform for developing new types of devices in micro- and nanotechnology. Due
to the potential use of highly ordered honeycomb porous AAO membranes in many engineering
applications, considerable attention is being paid to the mechanical characterization of such thin
films. In this study, the mechanical properties and deformation behavior of a nanoporous alumina
film were investigated by nanoindentation. AAO films with an average pore diameter of 40 nm were
fabricated electrochemically. The morphology and the mechanical properties of AAO were studied
using scanning electron microscopy and nanoindentation, respectively. The force-displacement
dependences obtained revealed that in the case of a freestanding AAO membrane the sample
demonstrates extremely high elasticity. The indentation modulus and the hardness were found to
decrease nonlinearly with an increase in the applied force.

B4-8. V. Videkov, I. Vrublevsky, B. Tzaneva, K. Chernyakova, Pore formation in highly
ordered anodic alumina templates controlled by the rate of electrolyte stirring at the oxide
surface, Proc. of IEEE 29th International Scientific Conference Electronics (ET2020), 16-
18 Sept. 2020, Sozopol, Bulgaria, 2020, pp. 1-4 (DOI: 10.1109/ET50336.2020.9238327)
SJR (2020)=0.112.

Pesiome: Tasn ctatus npeacraBsi uscreaBaHusiTa BbpXy PaBHOMEPHOCTTA Ha OXNaXaaHeTo Ha
anyMvHvueBaTa MOBbPXHOCT MO BpeMe Ha HeWHOTo aHogupaHe. [lpocrnegeHo e BrvSIHMETO Ha
CKOpPOCTTa Ha pa3bbpKBaHe Ha enekTponuta BbpXy MoOpdoriorMsita Ha HaAHOMOPECTUTE aHOAHU
dunmu. MNonyyeHuTe OaHHU OEMOHCTpMpAT Bb3MOXHOCTTA 3a KOHTpOrvpaHe Ha AvameTbpa Ha
MopuTe M PasCTOSHMETO MEXAY TAX €AUHCTBEHO Ype3 MPOMsiHA Ha CKOpPOCTTa Ha pa3bbpkBaHe MNo
BPEME Ha npoueca Ha aHoaupaHe, T.e. 6e3 MpoMsiHa Ha aHoAMpaLloTO HanpexeHue. Tosa
No3BOssiBa NO-BUCOK KOE(PMUMEHT Ha U3MNON3BaHe Ha aHOAHMS OKCKA, KoraTo ce M3norsBa kaTo
mMaTpuLua 3a nosnyyaBaHe Ha MeTariHM HaHOMPOBOAHMLM.

Abstract: This paper presents the studies on the cooling of the aluminum surface during its
anodization by controlling the rate of electrolyte stirring and its effect on the morphology of the
nanoporous anodic films. The obtained data demonstrates the possibility to control the pore diameter
during the anodizing process without changing the anodizing voltage and interpore distance. This
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allows a higher utilization factor of the anode oxide when it is used as a matrix to obtain metal
nanowires.

B4-9. V. Videkov, B. Tzaneva*, Topological structure of thick anodic aluminium oxide,
Proc. of IEEE 30th International Scientific Conference Electronics, ET 2021, 2021 (DOI:
10.1109/ET52713.2021.9579697)

Pe3tome: CtaTtuaTa pasrnexaga Bb3MOXHOCTTA 3a NoslydaBaHe Ha TOMOMOrnyYHM CTPYKTypu oT aeben
aHoJeH anyMuHMEB OKCUA C MOMOLLTa Ha cyxa doTope3ncTHa macka. [pegnara ce xunortesa 3a
pasnpefeneHneTo Ha okcvaa nop dotopesncta. MogenbT ce cpaBHSBa C eKCnepuMmeHTanHuTe
pe3ynTaTtu, kKaTo ce M3Nosfi3Ba MOAENMpaHe Ha CTPyKTypu ,CcTbnbose* n ,otBopn®. MNokasaHo e, ye
dopmaTa Ha KpuBMHaTa Ha Mofena BbpXy pacTALMS aHOOEH OKCUA UMma 3HaunTeneH eqekt Bbpxy
cTabunHocTTa Ha hoTopesucTa.

Abstract: The paper examines the possibility of obtaining topological structures from thick anodic
alumina using a dry photoresist mask. A hypothesis for the oxide distribution under the photoresist is
proposed and the model is compared to the experimental results using pillar and hole patterning. ltis
shown that the shape of the pattern curvature on growing anodic oxide has a significant effect on the
stability of the photoresist.

B4-10. B. Tzaneva, V. Videkov, A. Bankova, M. Mitov, D. Dobrev, Formation of oxide
films on a curved aluminium surface upon anodic oxidation, Journal of Physics:
Conference Series, 2240 ( 2022) 012003 (DOI: 10.1088/1742-6596/2240/1/012003)
SJR=0.183

Pestome: ANyMUHWEBUAT OKCUA, MOMYyYEH 4Ype3 aHogupaHe B KUCENu pasTBOPWU, UMa CUIMHO
nogpeneHa HaHonopecTa CTPYKTypa, CbCTosILLa Cce OT npaBu ycnopeaHu nopu. OKCUOHUAT Cnon nma
[obpy  eneKkTpou3onaumoHHM CBOWCTBA BbPXY pPaBHUHHM MOBBPXHOCTW. Bbnpekn TOBa,
eNeKTPOXMMUYHOTO 0BpasyBaHe Ha HAHONOPECT UM BbPXY U3MbKHANa NOBbPXHOCT NPean3BMKBa
edekTn kaTo obpasyBaHe Ha MyKHATMHU U BriolaBaHe Ha U3onauMoHHMTE CBOMCTBA. HacToswaTta
paboTa e cokycupaHa BbpXy u3crneaBaHe Ha m3pacTBaHeTo Ha geben okcuaeH Crnowi BbpXxy
anymumHueBa Ten ¢ gnameTtsbp oT 0,2 mm go 0,5 mm. 3a ga ce npegoTBpaTu HanykBaHe, pacTexbT
Ha oKcuga Cce u3BbplIBA Ype3 HamansBaHe Ha aHoAupaLWoTO HanpexeHue CbrnacHo
mMaTemMaTM4eckn Mopen C ornea nonyvaBaHe Ha KOHWYHW nopu. B ToBa wmscnegBaHe Gelle
onpegeneHa MnuHumanHata gebenvHa, Nnpyu KOATO OKCUAHMAT Cron HapacTBa 6e3 dopmupaHe Ha
NYKHaTUHW.

Abstract: The aluminium oxide obtained by anodization in acidic solutions has a highly ordered
nanoporous structure consisting of straight parallel pores. The oxide layer has good electrical
insulating properties on planar surfaces. However, the electrochemical formation of nanoporous film
on convex surface induces effects such as crack formation and deterioration of the insulating
properties. The present work is focused on investigating the conditions of growth of a thick oxide
layer on aluminium wires with a diameter of 0.2 mm to 0.5 mm. In order to prevent cracking, the oxide
growth was carried out by reducing the anodization voltage according to a mathematical model in
view of obtaining conical pores. In this study, the minimum thickness at which a crack-free oxide layer
grows was determined.

B4-11. K. Chernyakova, B. Tzaneva, A. Jagminas, N. Lushpa, |. Vrublevsky, Influence
of Induced Local Stress on The Morphology of Porous Anodic Alumina at The Initial Stage
of Oxide Growth, Journal of The Electrochemical Society, 170 (2023) 103505 (DOI:
10.1149/1945-7111/ad00dd) IF(2023)=3.1; SJR(2023)=0.868; Q1

Peslome: XapaktepHa 0ocobeHOCT Ha HenoapedeHMsi pacTeXx Ha nopute B HavanHus etan Ha
aHoaupaHe Ha anyMUHWIA e pas3BUTMETO Ha TPW rofieMu rpynu Mopw: rofieMn Mopu € No-ronsm

9


https://www.scopus.com/record/display.uri?eid=2-s2.0-85119020328&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119020328&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119020328&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85128907142&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85128907142&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85128907142&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85175633791&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85175633791&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85175633791&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85175633791&origin=resultslist

Peszomema na nayunu mpyooge ooy. 0-p bopsina llanesa

anameTbp 1 ABe rpynu Masnku nopu ¢ no-Manbk AMaMmeTbp. TecTBaHMTe obpasum ca nonyyeHn Yypes
€NEeKTPOXMMUYHO OKUCNEHNE Ha TbHKM anymuHmeBn cunmm (100 nm gebenuHa) Bbpxy SiOo/Si
cybctpatm B 0,3 M okcanosa kucenuHa npu 30 V n 5°C—40°C. Cnopeg SEM HabnogeHusTa,
pasnpegeneHMeTo Ha nopute No AnameTrbp 3a unmute, nonyydeHu npu 20 n 40 °C, nma Tpmn
pasnuyHM NMKa npu cboTBeTHO 13,5, 17,2 n 20,3 nm. CbOTHOLLEHMETO Ha AMaMeTbpa Ha ronemuTe
nopy KbM AvaMeTbpa Ha Mankute nopu oT rpyna 1 vnm rpyna 2 € nNoCTOSAHHO M NpUBNN3UTENHO
paBHO CbOTBETHO Ha 1,17 1 1,51. eHepnpaHeTO Ha NOKaNHO HanpeXeHne Ha HaTUCK BNNsSe BbpXy
pa3BMTUETO Ha nopectata Mopdonorus. NokaszaHo e pa3npeaeneHneTo Ha 30HN C BUCOKN U HUCKMN
HUBa Ha HanpeXeHue Ha HAaTWUCK B LUECTOBIbITHUTE KIETKM U € NOTBbPAEHA TAXHATa Kopenaums c
nopecrarta mopdonorusi. FleHepupaHeTo Ha NoKanHo HanpexeHue u gedopmaunm B aHOOHUS CINow
anyMMHMEB OKCUA C NOPEecTa KneTbyYyHa CTPYKTypa € CBbp3aHO C fokanHu obnactu ¢ NnpoMeHu B
reoMeTpuYHUTE CBONCTBA Ha HeroBaTa NOBBbPXHOCT.

Abstract: A characteristic feature of the disordered pore growth at the initial stage of aluminum
anodizing is the development of three large groups of pores: the major pores of larger diameter and
two groups of minor pores of smaller diameter. The samples were obtained by the electrochemical
oxidation of thin aluminum films (100 nm thick) on SiO2/Si substrates in a 0.3 M oxalic acid at 30 V
at 5 °C—40 °C. According to SEM studies, the pore distribution by diameter for the films obtained at
20 and 40 °C has three distinct peaks at ca. 13.5, 17.2, and 20.3 nm. The ratio of the diameter of
major pores to the diameter of minor pores of group 1 or group 2 is constant and approximately equal
to 1.17 and 1.51, respectively. The generation of local compressive stress influences the
development of porous morphology. The distribution of zones with high and low compressive stress
levels inside hexagonal cells is shown, and their correlation with the porous morphology is confirmed.
The generation of local stress and strains in the anodic alumina layer with a porous, cellular structure
is associated with local areas with changes in the geometric properties on its surface.
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Pe3tomeTa Ha ny6nukauum B rpyna I, nokasaten 7
Hay4yHu ny6nukauum B nagaHus, KOMTo ca pedepupaHm u UHAEKCUpaHu B
CBEeTOBHOM3BECTHM 6a3un AaHHM ¢ Hay4YHa nHcpopmauums

Abstracts of publications in group D, indicator 7
Scientific publications in journals that are referenced and indexed in world-
renowned databases of scientific information

I'7-1. M. Loukaycheva, B. Tzaneva, L. Fachikov, Corrosion of high nitrogen stainless
steel in sodium orthophosphate solutions, Journal of Chemical Technology and
Metallurgy, 49 (2014) 303-310, SJR (2014)=0.205; Q3.

Pestome: B paboTaTta e nscnenBaHo KOpo3vOHHOTO noeeaeHne Ha ctomaHn Cr18Mn12N (0.61% N)
n Cr18Ni9 BbB BoAHM pa3TBopu Ha HaTpueBn opTtodocdatn (NaH2PO4, Na:HPOs n NasPOs) ¢
KOoHueHTpauus 0.1 M, cbabpxawm 0.5M pobaeBka Ha HaTpumeB xnopug. WMacnegpaHusTa ca
NPOBEAEHN C MOTEHLMOCTAaTUYHUN 1 ranBaHoOCTaTUYHN MeToau. Pe3yntaTute oT ranBaHocTatuyHUTE
TEeCcTOBe MNoka3BaT, Y€ U ABeTe CTOMaHuW UmaT NoYTU MAEHTUYHO NMOBeAEeHME. YBeNuyaBaHeTo Ha
NABTHOCTTA Ha TOKa HE BNusie BbpXy CTOMHOCTTA Ha CTaLMOHapHUTE NoTeHuuanu, 4OCTUrHaT cnej
1 yac nonsapusauma. B pasteopu Ha NaH:PO. n Na;HPO4 1 aBete ctomaHu passmBaTt NUTUHIOBA
(ToukoBa) koposus. B NasPO, ¢ pobaBeH xnopug CToMaHWTe nokasBaT NacvBHO MOBeAeHue Mnpu
NPUNOXEHUTE NNBTHOCTM Ha TOKA; UMa MHOUKAUMM 3a NOsiIBA Ha MUTUHI BbPXY NMOBBPXHOCTTA Ha
XpOM-HMKENOBa CTOMaHa, KOUTO BMocneacTBne ce penacusupaT. [loTeHumocTatuyHuTE
3aBMCMMOCTW [aBaT OCHOBa 3a OnpedernsiHe Ha CTOMHOCTUTE Ha NnoTeHumanuTe 3a obpasyBaHe Ha
NUTUHT (Epit) 1 MHKYGaunoHHOTO BpeMme (f) Ha 3apaxgaHe Ha nuTuHrn. OnpegenexHvTe 3a a3oTHaTa
cTomaHa Epi MmaTt no-oTpuuatenHu CTOMHOCTM OT MOMyyYeHWUTe 3a Krnacudeckata Hepbxaaema
ctomaHa. CtomaHaTta 6e3 Huken obaye gemoHcTpupa 5-10 MbTU NO-HUCKA CKOPOCT Ha obpasyBaHe
M pacTex Ha NMTuHrK B cpaBHeHue ¢ Cr18Ni9. CnegoeartenHo pa3tsopu Ha NasPO4 B npuchCcTBMETO
Ha NaCl, ctromaHata Cr18Mn12N nokasBa no-gobpa yCTOMYMBOCT Ha KOPO3US — MO-NONOXUTENEH
E,it v no-gbnro Bpeme Ha MHKybaums.

Abstract: The corrosion behavior of Cr18Mn12N (0.61% N) and Cr18Ni9 steels in water solutions of
sodium orthophosphates (NaH2PO4, Na;HPO4 1 NasPOs) - 0.1 M, with sodium chloride addition
(0.5M) have been investigated by potentiostatic and galvanostatic methods. Galvanostatic results
reveal that both steels exhibit almost identical behaviors. The increase in the current density does
not affect the value of the stationary potentials reached after 1 hour of polarization. In solutions of
NaH;PO. and Na;HPO4 both steels develop pitting corrosion. In NazPO4 with added chloride, the
steels show passive behavior at the applied current densities; there are indications of pitting
occurrence on the chrome-nickel steel surface that subsequently repassivate. The potentiostatic
dependencies provide a basis to determine the values of the pitting formation potentials, Epit and the
incubation time,ti of the pitting nucleation. The recorded Epit for the nitrogen steel have more negative
values than those obtained with the classical stainless steel. However, the nickel free steel
demonstrates 5-10 times lower speed of pitting nucleation and growth compared to Cr18Ni9. In
NasPO. solutions in presence of NaCl, the Cr18Mn12N steel shows better corrosion resistance —
more positive Egit and longer incubation time.
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I'7-2. B.R. Tzaneva*, M.H. Loukaycheva, L.B. Fachikov, L.Ts. Jekova, Effect of chloride
ions on corrosion behaviour of austenitic nickel and nickel free stainless steels in
phosphoric acid solutions, Corrosion Engineering, Science and Technology 50 (2015)
568-578, IF(2015) = 0.705, SJR(2015)=0.343, Q2

Pe3tome: EdekTbT OT npucbCTBMETO Ha xnopugHu noxn (0,005-1,0 M NaCl) B pa3tBopu Ha
doctopHa kucenuHa (5, 40 n 75%) BbPXY KOPO3MOHHOTO MNOBEAEHME Ha TPU ayCTEHUTHU
HepbXoaemMn cTomaHu (ekcnepumeHTanHa ctomaHa Fe—18Cr—12Mn-0,6N u gBe Tbproecku
knacoe, Fe-18Cr-9Ni un Fe-14Cr—15Mn-0.2N) e wu3cnegBaH 4pe3 MOTEHUNOANHAMUYHN
Nnonapu3aunoHHN n3mepBaHus. MiacnegsaHmsaTa Ha NOBbPXHOCTUTE Ha TECTBaHUTE Npobu BKIoYBaT
peHTreHoBa (POTOENEKTPOHHA CMNEKTPOCKOMUS,, KaKTO M OMTMYHA W CKaHupallia eneKkTpoHHa
MUKpOCKONUS. YCTaHOBEHO €, Ye JobaBsiHETO Ha xropua KbM pa3TBopu Ha docdopHa KucenuvHa
Bnowaesa obuiata yCTOMYMBOCT Ha KOpPO3MS U MpU aHOA4HA NOoNnApv3auus npoBOKMpa NMUTUHrOBa
Kopo3usi. B pastBopy Ha occopHa KUcenuHa, CbAbpXKallM XAOPUMAHM MOHM CbCTaBbT Ha
HepbXA4aeMnTe CTOMaHu OKa3Ba CUIHO BrMsie BbPXY KOPO3MOHHOTO MM NoBeaeHne. 3amecTBaHETO
Ha HMKena C MaHraH u asoT B AOMbJIHEHWE KbM MO-HUCKOTO CbAbPXKaHWE Ha XpPOM MMa CUNeEH
oTpuuaTteneH epekT BbpXy YCTOMYMBOCTTA Ha KOPO3MS.

Abstract: The effect of chloride ions presence (0.005-1.0 M NaCl) in phosphoric acid solutions (5,
40 and 75%) on the corrosion behaviour of three austenitic stainless steels (an experimental steel
Fe—-18Cr-12Mn—0.6N and two trade grades, Fe—18Cr-9Ni and Fe—14Cr—-15Mn-0.2N) has been
studied by potentiodynamic polarisation measurements. The surface examinations of the samples
tested involved X-ray photoelectron spectroscopy as well as optical and scanning electron
microscopy. It was established that chlorides added to phosphoric acid solutions deteriorate the
general corrosion resistance, and under anodic polarisation, they provoke pitting corrosion. The
composition of the stainless steels significantly influences its corrosion behaviour in the phosphoric
acid solutions containing chloride ions. The replacement of nickel with manganese and nitrogen on
top of lower chromium content has a strong negative effect on the corrosion resistance.

I'7-3. B. Tzaneva®, T. Petrova, J. Hristov, L. Fachikov, Electrochemical investigation of
cementation process, Bulgarian Chemical Communications, 48 (2016) 91— 95; IF (2016)
= 0,238; SJR(2016)=0.148, Q4.

Peslome: LlemeHTaumsiTa Ha MeTanu e CnoHTaHHa eNekTPOXMMUYHA peakumsl Ha rpaHMuaTa Mexay
aKTMBEH MeTan W enekTponvT, CbAbpXal, MOHM Ha no-6raropofgeH MeTan. B Tasu pabGota
eKCNepuMeHTarnHo € Wu3creaBaHO enekTPOXMMUYHOTO MOBeAEeHUEe Ha PefoKC [OBOWKUTE CbC
cneumarneH akLeHT BbpXy CMECEeHMsl NOTeHUMan Ha LeMeHTaUusi B CpaBHEHNe ¢ NoTeHumanuTe Ha
OTAEnHUTE OBOWKM B CbCTOSIHME Ha OTBOpeHa Bepura. To3u nogxon No3BorisiBa onpegernsiHe Ha
CTOMHOCTMTE KaKTO Ha aHoAHaTa, Taka U Ha katodHaTa nonsipus3auusi, HO He U Ha KMHEeTMKaTa Ha
peakuusita. MNoTeHUMOOMHAMUYHUAT MeToA, MPUNOXEH OTAENHO KbM JKENe3HuTe U MeaHuTe
enekTpoaun, 6eLle M3MNon3BaH 3a U3AICHSABaHe Ha NpupoaaTta Ha KMHEeTUKaTa Ha nonypeakuumnte Ha
enektpoauTe. NpeceyHata Toyka Ha aHOAHMWS KIOH Ha MONsipu3auMOHHaTa KpuBa Ha XenesHus
eneKkTpoa C KaTOAHMSA KIOH Ha MedHWs eNekTpos CbOTBETCTBA Ha CKOPOCTTa Ha OTnaraHe Ha Me[
BbPXY Kensis3HaTa NOBBbPXHOCT, NpeAcTaBeHa MHAMPEKTHO OT MbTHOCTTA Ha TOKa Ha oTraraHe.
OnpegeneHnTe noTeHUManu Ha kopo3nsi obade ca MoO-NOMOXWUTENHM MO OTHOLUEHWE Ha
noTeHunanuTe Ha OTBOpPEHa BEPUra, Korato Ce 13BbpLUBa AMPEKTHA LieMeHTaUMs Ha Me[ C Xessi3o.
Mo-ToYHM pe3ynTaTy 3a CKOPOCTTa Ha peakuusTa 6sixa noryYyeHn Ypes HaHacsiHe Ha CTOMHOCTUTE
Ha MoTeHUManuTe Ha OTBOpEeHa Bepura Ha pearneH LeMeHTaUMOHEeH Mpouec BbPXY
nonsipu3aLnoHHNTE KpMBM Ha MeneH enektpop. [lpeceyHaTta Touka ce Hamupa B 30HaTa,
CbOTBETCTBALLA HAa aKTUBHO pa3TBapsiHE Ha XKEers30 U oTnaraHe Ha Mea Npv TPaHCMOPTEH KOHTPOI.
Pesyntatute OT TO3M HOB NOAXOA CbOTBETCTBAT afeKBaTHO Ha Te3M, MOSyYeHW 4Ype3 OMnTUYHA
€MWUCMOHHA CMEKTPOCKONUS C MHAYKTMBHO CBbp3aHa nnasma, KoeTo MokasBa, 4Ye MeToabT e
NPUNOXUM 338 KUHETUYHM M3MEPBaHMS NPU LleMEHTALMOHHN NPOLECH.
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Abstract: Cementation of metals is a spontaneous electrochemical reaction at the interface of an
active metal and the electrolyte containing ions of more noble metal. In this work the electrochemical
behaviour of the redox couples was studied experimentally with a special emphasis the mixed
cementation potential compared to the potentials of the individual couples at open circuit state. This
approach allows determining the values of both the anodic and cathodic polarisations but not the
reaction kinetics. The potentiodynamic method separately applied to the iron and the copper
electrodes was used to elucidate the nature of the kinetics of the half-reactions of the electrodes. The
intersection of the anodic branch of the polarisation curve of the iron electrode with the cathodic one
of the copper electrode corresponds to the rate of copper deposition at the iron surface, represented
indirectly by the deposition current density. The determined corrosion potentials, however, are more
positive with respect to the open circuit potentials when direct copper cementation by iron takes
place. More accurate results about the reaction rate were obtained by plotting of the values of the
open circuit potentials of a real cementation process onto the polarisation curves of a copper
electrode. The intersection is located in the area corresponding to an active iron dissolution and
copper deposition under a transport control. These results correspond adequately to those obtained
by inductively coupled plasma spectroscopy applicable to kinetic measurements.

7-4. G.P. llieva, M.H. Loukaycheva, B.R. Tzaneva, L.T. Gekova, L.B. Fachikov,
Corrosion behavior of nitrogen stainless steel in Ringer's solution, Bulgarian Chemical
Communications, 48 (2016) 66-72; IF (2016) = 0.238; Q4.

Pe3rome: M3nonssaHute B MeguumHata matepuanu 3a UMMNNaHTM Cca HanpaBeHU OT pasfivyHu
maTtepuanu ©n OCHOBHOTO W3MCKBaHe KbM BCEKM U3NOM3BaH MaTepuan € Heroeara
B6uocbvBmecTumocT. Tasu paboTta OoknagBa npeaBapuTenHU pe3ynTaTh OTHOCHO OueHkaTa Ha
HepbXgaemMa CTOMaHa C BUCOKO cbAbpxaHue Ha as3oT (HNS) Cr18Mn12N kato martepuwan 3a
UMNNaHTUpaHe, 3aMeCcTBall, KOHBEHLMOHANHNTE HEPBXAAaeMn CTOMaHu, cbabpxawm Ni, kouTto ca
TOKCUYHU. VI3BbpLUeHn ca KpaTkoBpeMeHHM (3a 1 4ac) u abnrocpoyHn (8o 220 yaca) nsmepBaHus
Ha noTeHUuana Ha OTBOPEeHa Bepura, KakTo W MOTEHUMOAMHAMWUYHW U MOTEHLMOCTaTUYHK
nscnegeaHnst B pa3tBop Ha Punrep npu 37°C. OT4yeTeHO e u BNUSHWMETO Ha MNpedBapuTenHaTta
obpaboTka. 3a onpegensiHe Ha xapakTepa Ha KOpPO3MOHHaTa aTaka crej NoTeHUUOCTaTU4HUTE
TecToBe Ca W3MNOM3BaHMW ONTMYHA W CKaHupalla enekTpoHHa Mukpockonusa. CbCTaBbT Ha
KOPO3NOHHUTE MNPOAYKTM BbPXYy MOBBPXHOCTTA Ha npobute crned KOPO3MOHHUTE TecToBe e
ycTtaHoBeH 4pe3 EDX aHanua. Bb3 ocHOBa Ha NorydeHuTe pesyntaTtM MOXe Aa Ce 3aKniouu, 4ye B
pa3TBopa Ha PuHrep ctomaHata HNS noka3ssa no-gobpa ycToMYMBOCT Ha KOPO3usi B CPaBHEHME C
HukenosaTta ctomaHa Cr18Ni9.

Abstract: The implant materials used in medicine are made from different materials and the principle
requirement to each material used is its biocompatibility. This work reports preliminary results
regarding assessment of high nitrogen stainless steel (HNS) Cr18Mn12N as an implant material
replacing of the common Ni containing stainless steels which are toxic. Short - time (for 1 h) and long
- time (for up to 220 h) open circuit potential measurements were performed as well as
potentiodynamic and potentiostatic studies in Ringer's solution at 37°C. The effect of the preliminary
treatment was also considered. After the potentiostatic tests optical and scanning electron
microscopies were used to determine the character of the corrosion attack. The surface of the
samples was examined and by EDX analysis in order to find out the corrosion products content.
Based on the obtained results it can be concluded that the HNS steel exhibits better corrosion
resistance compared to the nickel steel Cr18Ni9 in Ringer's solution.
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I'7-5. B.R. Tzaneva*, A.l. Naydenov, S.Z. Todorova, V.H. Videkov, V.S. Milusheva, P.K.
Stefanov, “Cobalt electrodeposition in nanoporous anodic aluminium oxide for application
as catalyst for methane combustion”, Electrochimica Acta 191(2016)192-199 (DOI:
10.1016/j.electacta.2016.01.063) IF (2016) = 4.798, Q1.

Pe3rome: Hactosiwarta paboTta e okycupaHa BbpXy €nekTpooTnaraHeTo Ha kobanT B aHoAeH
anyMUHWEB OKCMA W MNPUIIOXEHMETO Ha MOflyYeHUs HAHOKOMMO3WTEH CIIOW KaTO MOHOMUTEH
KaTanusaTop 3a MbIfHO OKUCINEeHne Ha MeTaH. 3a nscnegsaHe Ha KobanToByM HAHOPA3MEPHU HULLIKU,
pacTaLWmM B NOPUTE HA HAHOMOPECT WabnoH OT aHOA4EH anyMUHUEB OKCUA, Ca U3NON3BaHN LMKNNYHA
BONTaMeTpusa W ransaHocTatudeH MeTtof. 3a onpegensiHe Ha Mopdonornsta U CcbCTaBa Ha
KOMMNO3UTHUA MaTepuan B HSKOM eTann OT HEeroBoTO MoflydaBaHEe Ca W3MNOSi3BaHW CKaHupalla
enekTpoHHa mukpockonusa (SEM) u eHeprnnHo gmncnepcuoHHa cnektpockonuna (EDS). YcraHoBeHo
€, Ye oTnaraHeTo Ha kobanT OoT HeyTpaneH GopaTeH enekTPonuT € CbNPOBOAEHO C OTAENSAHE Ha
Marko KONM4eCcTBO BOOOPOL, KOETO HaMarsBa C NpoLeca Ha pacTex Ha HaHOoHMLWKKUTe. lNosieaTa Ha
OTAENHU NocnecTn kobanToBm KNbCTEPU BLPXY LWabnoHa OoT anyMMHUEB OKCKA Ce cuYuTa 3a Han-
nogxogswarta CTPyKTypa Ha MOHONMUTHUTE Katanu3aTopw. [lonydeHata kpalHa cnoecrta
KOMMO3MTHa CTPyKTypa C BbHweH cnov oT Co- u Pd-okcuam nokasBa MO-BUCOKM aKTUBHMU
KaTanuTUYHM CBOWCTBA 3a M3rapsiHe Ha METaH B CPaBHEHWE C KaTanusaTtopute, MofydeHn ypes
KOHBEHUMOHanHa npowueaypa Ha nosyyaBaHe 4Ype3 UMnperHmpaHe.

Abstract: The present work is focused on the cobalt electrodeposition in anodic aluminium oxide
and the application of the obtained nanocomposite layer as a monolithic catalyst for complete
methane oxidation. For the investigation of cobalt nanowires growing in the pores of nanoporous
alumina template, cyclic voltametry and galvanostatic method were used. Scanning electron
microscopy (SEM) and energy dispersive spectroscopy (EDS) were applied in order to determine the
morphology and the content of the composite material in some stages of its preparation. It was found
that the deposition of cobalt from a neutral borate electrolyte is accompanied by release of a small
amount of hydrogen, which decreases with the process of nanowires growing. The emergence of the
individual flake cobalt clusters on the alumina template is considered as the most suitable structure
of the monolithic catalysts. The final resulting laminar composite structure with outer layer of Co- and
Pd-oxides exhibits higher active catalytic properties for methane combustion than the catalysts
obtained by conventional procedure of preparation by impregnation.

7-6. Ch. Girginov, S. Kozhukharov, B. Tzaneva, Chapter 28 “Determination of the
surface properties of combined metal-oxide layers, obtained by AC-incorporation of Ni
and Cu in preliminary formed AAO matrices” in Nanoscience and Nanotechnology in
Security and Protection against CBRN Threats, eds P. Petkov, M. Achour, and C Popov,
NATO Science for Peace and Security Series, Springer, 2020, pp 351-366 (DOI:
10.1007/978-94-024-2018-0_28) SJR (2020)=0.103.

Pe3tome: Tbin kKaTo aHOANPAHETO Ha anNnyMUHUIN € Han-KOHBEHLMOHANHUAT METOA 3a NoflyYyaBaHe Ha
BMCOKO NoApeaeHn NOBBbPXHOCTHU MaTpuLM, TO3M METoA € OBEKT Ha rofsiM HayyYeH MHTepec npes
nocnegHuTe gecetuneTtvs. B gonbnHeHne, Te3n CUNHO NoApeaeHn Crnoese OT aHOAEeH anyMuMHUEB
okeng (AAO) moraT edheKkTMBHO ga 3aWuTaT MeTanHuTe cybcTpaTu cpelly KOpo3usa B arpecuBHU
cpeav u moraTt ycrnewHo fa ce M3NOoN3BaT KaTo MOACMON 3a YCbBbPLUEHCTBAHW MHOIMOCIOMHU
3alMTHU MOKPUTUSA OT Kopo3ud. [JONbAHUTENHO BaXHO nNpeguMMcTBO Ha Te3n dunmm e
Bb3MOXHOCTTa 3a BKIIOYBaHE Ha pasnuyHn mMeTanu, 3a ga ce mogudpuumpa cbetasbT Ha AAO n
NOBbPXHOCTHMTE cBoucTBa. OcBeH ToOBa, nonyyeHute cuctemmn Al-O-metan nossonsieaT
nocnegBaLloTo XMMUYHO OTHaraHe Ha pasnuyHu MeTanHu 1 NonynpoBOAHUKOBM CIIOEBE, KOETO BOAM
00 ob6pasyBaHe Ha CrioecTn MaTtepuanm ¢ LeHHN CBOMCTBa. B T03n cMmncbn HAcTosWoToO nacnenBaHe
npeacraBs pesyntatu OT OUEHKa Ha MoBbpxXHOCTHMTE cBoncTBa Ha Ni u Cu cbabpxawm AAO
cnoese, nonyyeHun ypes AC-enekTpoxXMMmnyHo BKMoYBaHe. CboTBeTHUTE Moauduumpann AAO
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crnoese ce nony4aeaT OT BOAHW pa3TBOpU. [TOBbpPXHOCTHaTa TOMOMOrMA Ha MonyYeHuTe unmu,
KaKTO N HSIKOW OT Hal-Ba)KHUTE MM CBOMCTBA, KaTo LIBETHW M CNEKTPanHN XapakTepucTukn, bapuepHa
CnocoBHOCT n xngpodobHocT, 6sixa nscneaBaHu, 3a ga ce geduHnpaT MeXaHU3MbT U KMHEeTUKaTa
Ha MeTanHOTO BKMNtoYBaHe.

Abstract: Since anodization of aluminum is the most conventional method for obtaining highly
ordered surface matrices, this method has been an object of great scientific interest over the last
decades. In addition, these highly ordered anodized aluminium oxide (AAO) layers can efficiently
protect the metallic substrates against corrosion in aggressive media and can be successfully used
as primers for advanced multilayered corrosion protective coatings. An additional important
advantage of these films is the possibility to incorporate various metals, in order to modify the AAO
composition and surface properties. Furthermore, the resulting Al-O-Metal systems enable the
subsequent chemical deposition of a variety of metallic and semiconductor layers, resulting in
formation of layered conjunctions with valuable properties. In this sense, the present research
presents results of an evaluation of the surface properties of Ni and Cu containing AAO layers,
obtained by AC-electrochemical incorporation. The respective modified AAO layers are obtained from
aqueous solutions. The surface topology of the obtained films, as well as some of their most important
properties, such as color and spectral characteristics, barrier ability and hydrophobicity, were
examined in order to define the mechanism and kinetics of metal incorporation.

I'7-7. V. Milusheva, B. Tzaneva, M. Petrova, B. Stefanov, Electroless copper-based
layers deposition on anodized aluminum, Bulgarian Chemical Communications Special
Issue E 52 (2020) 15-20, ISSN: 0324-1130; SJR(2020)=0.179; Q4.

Pestome: Tybnukaumsta npeactaBs paspaboTBaHe Ha HeyTpanHU enekTpPoNuTU 3a XMMUYHO
oTnaraHe Ha cnoese OT mMea v mefeH (1) okcma BbpXy aHogupaH anymuvHun. EnektponuTtute ce
G6asnpatr Ha mepeH (II) cyndpat m docdopucta kucenmHa (Hi3POs) kaTo peagyuumpally arest.
WN3cnenBaHo e BNUAHMETO Ha haKTopU KaTo KoHUeHTpauus Ha Cu?* (0,024 — 0,048 mol/L) n pH (5 -
8) Ha megHaTa BaHa Bbpxy AgebenuHata, mopdgonoruaTta u asoBus CbCTaB Ha NOKPUTUSATA, KaKTO
N KMHeTMKaTa Ha HapacTBaHe Ha XMMW4YHOTO MedHO nokputue. [ebGenuvHata m ckopocTTa Ha
oTrnaraHe Ha MNOKpUTUSATA Ce ONpeaensaT rPaBUMETPUYHO M 4Ype3 PEHTreHOBO (OfyopecLEeHTEH
aHanms. Mopdonoruata Ha XMMUYHO OTIIOXEHUTE CIIOEBE NPW pasfnyHK ycrioBusi € HabnogaBaHa
ypes3 onTUYHaA U CKaHupalwla enektpoHHa mukpockonusi. XRD n EDX aHanuam ca wnanonssaHu
CbOTBETHO 3a OnpeaensiHe Ha Kpuctanorpadckara CTpykTypa 1 pasnpeaeneHmeTo Ha enemMeHTuTe
B HanNpe4yHoOTO CeYeHne Ha Cnos OT aHOAEH anyMnHueB okcua/mea. o OTHOLEeHWe Ha CKOPOCTTa Ha
oTnaraHe Ha Med KaTo onTMManHa KoHueHTpauus Ha Cu?* Gewe onpegeneHa 0,04 mol/L.
YCcTaHOBEHO €, Ye cnoese OoT MeTanHa mep, ce obpasysaT camo npu pH 5, gokato npu no-sncoko pH
ce obpasyBa megHuaT (1) okeng (Cuz0), 3a KOETo e NpeasIoKeH MEXaHNU3bM.

Abstract: This work is an investigation on neutral electrolytes for electroless copper and copper (1)
oxide plating of anodized aluminum. The plating electrolytes were based on copper (Il) sulfate and
phosphorous acid (HsPO3) as a reducing agent. It was investigated the influence of factors, such as
Cu?* concentration (0.024 — 0.048 mol/L) and pH (5 — 8) of the copper plating bath on the thickness,
morphology and phase composition of the coatings, as well as kinetics of the electroless coating
growth. The thickness and deposition rates of the coatings were determined gravimetrically and by
X-ray fluorescence analysis. Electroless layer morphology was studied by optical and scanning
electron microscopy. Crystallographic information and element composition depth profiles were
examined by XRD and EDX analyzes respectively. Optimal deposition rates were achieved with
electrolytes with Cu2+ concentration of 0.04 mol/L. Metallic copper layers were only formed at pH 5,
while copper (I) oxide (Cu20) was formed at higher pH and the underlying mechanism was proposed.
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I'7-8. B.l. Stefanov, B.S. Blagoeyv, L. Osterlund, B.R. Tzaneva, G.V. Angelov, Effects of
anodic aluminum oxide substrate pore geometry on the gas-phase photocatalytic activity
of ZnO/AI203 composites prepared by atomic layer deposition. Symmetry, 13 (2021)
1456 (doi:10.3390/sym13081456) IF(2021)=2.94; SJR(2021)=0.54; Q2.

Pesrome: B pabotarta goknagsame 3a ooTokaTanuTMyHaTa akTMBHOCT Ha cnoese oT ZnO, nonyyeHu
ypes3 NOCrnovHO atoMHOo oTnaraHe (ALD) Bbpxy cybGcTpaT OT NOpecT aHoAEeH anyMUHUEB OKCUA C
XeKcaroHasiHa cMMeTpus Ha nopute 1 pasnnyHm pasmepu Ha nopute. Komnoauntute ZnO/Al,Os3 6sxa
NpUroTBEHW C AuamMeTpu Ha nopute B AuanasoHa 93-134 nm m pascTosiHue Mmexay nopute B
OnanasoHa 185-286 nm. ®oTokatanuTtnyHata MM akTUBHOCT NO OTHOLLEHWe Ha dhoToKaTanuTUYHO
OKUCreHne Ha auetangexmg belwe namepeHa B rasosa gasa npu pasnuyHu UHTeH3nTeTn Ha UV
ocseTaBaHe (0,08-3,94 mW cm2). PesyntaTtuTe nokassar, 4ye cybcTpatu ¢ No-TeceH AvamMeTbp Ha
nopute (<115 nm, B cnyyas Ha TOBa u3crnegBaHe) MmaTt HebGnaronpusiTHO Bb3AEUCTBUE BbPXY
paboTaTta Ha doTOoKaTanu3aTopa, BbBMPEKUM TsAXHaATa MO-BUCOKA eeKTMBHA MNOBBLPXHOCT.
Peasyntatnte ce obscHaBaT Ha 6GasaTa Ha OrpaHM4YeH MacoB TpaHcdep BbB BbTPELLUHOCTTA Ha
nopecrtaTa CTpyKTypa 1 MoraT Aa ce U3nons3BaTt kaTo Hacoka Npu LenieHaco4eHOTO NpoeKTupaHe Ha
poToKaTanNU3aTopu ¢ HaHONOpecTa UM HaHOTpbOHA CTPYKTypa.

Abstract: We report on the photocatalytic activity of ZnO layers deposited by atomic layer deposition
on a porous anodic aluminum oxide substrate with hexagonal pore symmetry and varied pore
dimensions. ZnO/Al,O3 composites were prepared with pore diameters in the range 93—-134 nm and
interpore distance in the range 185-286 nm, and their photocatalytic activity was measured for gas-
phase photocatalytic oxidation of acetaldehyde at varying UV illumination intensities (0.08-3.94 mW
cm2). The results show that substrates with narrower pore diameters (<115 nm, in the case of this
study) have a detrimental effect on the photocatalyst performance, despite their higher effective
surface. The results are explained on the basis of limited mass transfer inside the porous structure
and can be used as a guideline in the purposeful design of photocatalysts with a nanoporous or
nanotubular structure.

I'7-9. B.l. Stefanov, V.S. Milusheva, H.G.Kolev, B.R. Tzaneva*, Photocatalytic activation
of TiO2-functionalized anodic aluminium oxide for electroless copper deposition,
Catalysis Science & Technology, 12 (2022) 7027-7037 (DOI: 10.1039/d2cy01466a)
IF(2022)=5.0; SJR(2022)=1.183; Q2.

Pe3tome: Tyk HMe OeMOHCTpupame Bb3MOXHOCT 3a XMMWYHO OTnaraHe Ha MpoBOAALLO MeOHO
nzobpaxerHve (Cu-ELD) Bbpxy noBbPXHOCT OT aHogeH anymuHues okcug  (AAO),
dyHkumoHanuamnpara ¢ TiO2. CnoeseTe oT AAO ¢ gebenuHa 4 um 6s1xa nony4YeHn Ypes aHogmpaHe
Ha anymunHueBo conmo npu 140 V B 5% H3PO4 1 NOBbPXHOCTHO (byHKUMOHann3npanu ¢ TiO2 upes
3on-ren nokputue. Komnosuntute TiO/AAO nokassaT cTeneH Ha pastBapsiHe ¢ 48% no-Hucka ot
Tasn Ha AAO npu pH 12.8, KoeTo no3BonsBa TAXHOTO NOMeAsiBaHe OT ankaneH dopmangexvaeH
MedeH enekTponut. Bmecto katanusaTop OT 6naropogeH meTan, npocTpaHCTBEHO-CENEKTUBHO
NOBBbPXHOCTHO akTuBmpaHe Ha TiO/AAO Gelwle nocTurHaTo ypes poTokaTtanuTMyHa pegykumsa Ha
Cu[EDTA] komnnekc npu UV LED ocseTnenune npes dootomacka, npu pasnnyHa UV gosa (1,25 — 20
J cm?). YcrtaHoBeHo e, Ye npu gos3m < 7,5 J cm™ Bbpxy TiO2/AAO ce oTnara paBHOMEPHO
NOBBPXHOCTHO NOKpuTME peayuupawm npoayktn Ha Cu[EDTA] ce nonyyaBa, nocnegsaHo OT
obpasyBaHe Ha uvactuum (guametbp 100 — 500 nm) npu npoabmkutenHo UV umanaraHe. XPS
aHanu3bT paskpu cbCTaB Ha cMmeceHa pasa Cu*:Cu?* B cboTHoweHue 3:1 Ha oTnoxeHute Cu-
YacTuuW, KOUTO yCnsixa YCnewHo Aa aktmeupat 6esenektpuyecko otnaraHe Ha Cu. NMposogumu
MeOHW Mogenu ¢ nMcToBo cbnpoTtmereHune Ao 0,54 Q/sq 6sxa nonyyenu cneg 15 muHytn B Cu-ELD
BaHs.

Abstract: Herein, we demonstrate conductive copper layer patterning of a TiO»-functionalized anodic
aluminium oxide (AAQO) surface by Cu electroless deposition (Cu-ELD). 4 ym thick AAO layers were
obtained by anodization of Al foil at 140 V in 5% HsPQO4 and then surface-functionalized with TiO2 via
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sol-gel dip-coating. The TiO2/AAO composites exhibited a dissolution rate 48% lower than that of
AAO at pH 12.8, allowing their metalization in alkaline, HCHO-based, Cu electroless deposition bath.
In lieu of a noble-metal catalyst, spatially-selective surface activation of TiO./AAO was accomplished
by photocatalytic reduction of CU[EDTA] complex under UV LED illumination through a photomask,
at a varied UV dose (1.25 - 20 J cm). Uniform TiO2/AAO surface coverage with Cu[EDTA] reduction
products was obtained at doses < 7.5 J cm™2, followed by the formation of particles (100 — 500 nm
diameter) upon prolongued UV exposure. XPS analysis revealed a mixed phase Cu*:Cu?
composition in 3:1 ratio, of the as-deposited Cu-particles, which were able to succesfully activate
electroless Cu deposition. Conductive copper patterns with sheet resistance as low as 0.54 Q/sq
were obtained after 15 min in the Cu-ELD bath.

'7-10. V.L. Dyakova, Y.G. Kostova, B.R. Tzaneva, Effect of minority alloying elements
Zn and Zr on the corrosion behavior of amorphous alloys AICuMg(Zn) and AICuMg(Zr)
and their nanocrystalline analogues. ChemChemTech [Izv. Vyssh. Uchebn. Zaved. Khim.
Khim. Tekhnol.] 65 (2022) 62-70 (DOI: 10.6060/ivkkt.20226504.6550) IF (2022)=0.527;
SJR 2022=0.90; Q3.

Pestome: bbp3o BTBbpAEHM NeHTU Ha 6a3aTta Ha cnnaB AlzsCu1sMgqo 651xa npomsseneHn no metoaa
Ha oxnaxgaHe Ha crtonunkata (CBMS). 3a ga ce nonyuu HaHoKpucTanHa CTpykTypa, 6bp3o
BTBBbPAEHUTE NEHTU Ce OTrpsiBaT B aproHoBa aTmocdepa. AMopdHaTa u HaHOKpUCTarnHa CTpykTypa
fewe notebpaeHa oT XRD n TEM aHanuau. N3cnegsaH € edpeKkTbT Ha nernpaium efieMeHT ¢ HUCKa
KOHUeEeHTpauusa Zn u Zr BbpXy KOPO3MOHHOTO noBedeHne Ha 6bp30 BTBbpAeHa cnnas Al7aCuisMgio B
aMOopdHN 1 HAHOKpUCTanHK aHanosu. lNpoBeaeHn ca rpaBUMETPUYHN M3NUTBaHNSA 3a 06LLa Kopo3us
npu 25 °C n npu 50 °C B cpena ot 3,5% NaCl. YctaHoBeHO e, 4e npu 25 °C ckopocTTa Ha Kopo3us
Ha amopdHuTe cnnasu € oT 1,5 Ao 4 NbTU NO-HUCKA OT CKOPOCTTa Ha KpUCTanHUTE UM aHarnoswu.
BnuaHneTto Ha TpaHchopmaumaTa Ha amopHO-HaHOKpUCTanNHaTa CTPyKTypa BbpXy CKOPOCTTa Ha
kopo3na npu 50 °C e oTpuuaTenHo U Har-3Ha4yMMo B Zn-CbAbpxawarta cnnae. [NpoBeaeHu ca
€MNeKTPOXMMUYHN TecToBe 3a obwa M nokanHa koposust B cpega ¢ 3,5% NaCl n e obsacHeH
ranBaHW4YHMAT MexaHM3bM Ha JnokanHa kopo3us B crnaBute. OcHOBHaATa npuyMHa 3a
perucTpypaHaTta 3acuneHa fokanHa Kopo3us B KpUCTanHuUTe ChfaBu € XMMUYHaTa U CTPYKTypHa
HEXOMOIeHHOCT Nopaan HaNnNMYUNETo Ha akTUBHUTE MHTepmeTanHu gasmn Al,CuMg, Alx(Cu,Zn), AlsZr,
B anymuHueBata matpuua. Ob6cbxaa ce BMAMSAHMETO Ha HEpPaBHOCTUTE Ha MOBBLPXHOCTTA, Ha
CTPYKTypaTa Ha Cnosi OT KOPO3WMOHHW MPOAYKTU, OTMIOXEH BbpXy MeTarHata MOBbPXHOCT U Ha
OTrpsABaHETO 3a TpaHcopMUpaHe Ha amopdHaTa CTPyKTypa BbpXy KOPO3MOHHOTO MoBedeHne Ha
crnnasuTe.

Abstract: Rapidly solidified ribbons based on Al74CuisMg1o alloy were produced by Chill Block Melt
Spinning (CBMS) method. In order to obtaine a crystalline structure the rapidly solidified ribbons were
annealed in Ar atmosphere. The amorphous and nanocrystalline structure was confirmed by XRD
and TEM analyzes. The effect of minority alloying elements Zn and Zr on the corrosion be-havior of
rapidly solidified Alz4Cu+Mg1o alloy in amorphous and nanocrystalline analogues was studied.
Gravimetric tests for general corrosion at 25 °C and at 50 °C in environment of 3.5% NaCl are carried
out. At 25 °C the corrosion rate of amorphous alloys was found to be 1.5 to 4 times lower than the
rate of their crystalline analogues. The effect of amorphous - nanocrystalline struc-ture transformation
on the corrosion rate at 50 °C is negative and most significant in the Zn-con-taining alloy.
Electrochemical tests for general and local corrosion in 3.5% NaCl environment were performed and
the galvanic mechanism of local corrosion in alloys was explained. The main reason for the registered
enhanced local corrosion in the crystalline alloys is the chemical and structural inhomogeneity due
to the presence of the active intermetallic phases Al,CuMg, Al>(Cu,Zn), AlsZr4 in the aluminum matrix.
The influence of the surface irregularity, of the structure of the layer of corrosion products deposited
on the metal surface and of the annealing for the transformation of the amorphous structure on the
corrosion behavior of the alloys are discussed.
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'7-11. Ch. Girginov, St. Kozhukharov, B. Tzaneva, Durability of porous anodic alumina
layers on AA1050 modified by incorporation of Cu, Ni and Cu/Ni, Bulgarian Chemical
Communications, 54 (2022) 21-25 (DOI: 10.34049/bcc.54.B1.0430) SJR (2022)=0.169;
Q4

Pe3tome: CbnpoTnBneHmMeTo Ha pedpepeHTHN NOPECTM croeBe OT aHoaeH anyMuHues okeug (AAO)
N Takmea, moguduumpaHun ypes BknoysaHe Ha Cu, Ni n Cu+Ni, 6elue oueHeHOo Ypes M3BbPLLBAHE
Ha eneKkTPOXMMUYHW U3MEepPBaHUSA C NOMOLLTA Ha eneKkTPOXUMUYHa MMMedaHCHa CreKTPOCKOoNus
(EIS) v nuHenina Bontametpusa (LSV). JoknagsaHuTe pesyntatv ca nonyyvyeHu cnep 168 vaca
nsnaraxe Ha 3,5% NaCl mogen Ha kopo3uBHa cpega. NMonyyenute EIS cnektpu 6sixa aHanuaupaHm
ype3 MOHTMpaHe KbM noaxoaswy, mogen eksmsaneHtHa cxema (MEC). OcseH ToBa, usdncneHmTe
CTOMHOCTU Ha MMMNegaHca, NonyyYeHn oT n3BbpLUeHaTa oueHka Ha EIS aaHHuTe, 65xa 4oNbNHUTENHO
NpoBepeHN Ypes3 aHanm3 Ha HaknoHa Ha Tafel Ha cboTBeTHUTE LSV KpuBw. Pesyntatnte nokasear,
Yye paspaboTeHuTe QUMM ca AOCTAaTbYHO U3APBLXKIUBM U MOraT yCnewHo ga ce M3non3saTt KaTo
nparMepu 3a oTrnaraHe Ha Apyri BUAOBE YCbBbLPLUEHCTBAHN MOKPUBHU CrIOEBE.

Abstract: The resistance of referent porous AAO (anodic aluminum oxide) layers and such modified
by incorporation of Cu, Ni and both Cu and Ni was evaluated by performing electrochemical
measurements using electrochemical impedance spectroscopy (EIS) and linear sweep voltammetry
(LSV). The reported results are obtained after 168 hours of exposure to a 3.5% NaCl model corrosive
medium. The acquired EIS spectra were analyzed by fitting to a suitable model equivalent circuit
(MEC). Further, the estimated impedance values, acquired by the performed EIS data evaluation
were further verified by Tafel slope analysis of the respective LSV curves. The results have shown
that the elaborated films are sufficiently durable and can successfully be employed as primers for the
deposition of other types of advanced coating layers.

'7-12. B.R. Tzaneva®, E.D. Dobreva, N.B. Koteva, M.G. Georgieva, M.H. Petrova, Effect
of etching conditions on electroless Ni-P plating of 3D printed polylactic acid,
Transactions of the Institute of Metal Finishing, 100 (2022) 166-172
(https://doi.org/10.1080/00202967.2022.2060555) IF(2022)=1.9; SJR(2022)=0.316; Q2.

Peslome: Llenta Ha paboTaTa € ga ce uacnegsa €ekTbT OT YCIIOBUSATA HA eLBaHE BbPXY HSAKOU
TEXHOSTOTMYHO BaXKHU CBOMCTBA Ha xumudHM Ni-P nokpuTtuna, HaHeceHu ypes Bbpxy 3D oTnevataHu
PLA n PLA-flex getannu. OnpegeneHo e BNUAHWETO Ha TemnepaTypaTa M KOHUEHTpauusaTa Ha
euBalwmsa pa3TBOpP Ha HATPMEB XMAOPOKCUA BbpPXY CKOPOCTTa Ha oOTnaraHe, CbCTaBa, agxesusiTa,
OMOKpsiHETO M rpanasocTTa Ha Ni-P nokputus. lNpoyysaHndaTa nokassar, Ye BUcoKaTa TeMmnepaTtypa
M KOHUEHTpauuaTa Ha euawms pasTBop He nogobpsiBaT cBoncTBaTa Ha nokputmueto. [lo
OTHOLLEHNE Ha OMOKpSALWNTE N aaxe3noHHuTe ceoncTea Ha Ni-P nokputue, Han-gobpu pesynrtaTtui ca
MONyYeHN Npu KOHLEHTpaummn Ha eualums pasteop ot 100 go 200 g L' NaOH v npu Temnepatypa
20—-40 °C. Tesun ycnoBus no3sonsBaTt OGP0 OBMaXHsIBAHE HA CBEXO OTNOXEHUS HuKen. EuBaHeTo
urpae BaxkHa pons He camo 3a NnogobpsiBaHe Ha agxe3usTa, HO CbLLO Taka OKasBa BMUSIHUE BbPXY
cbcTaBa n gebennHarta Ha HUKENOBWS CION.

Abstract: The aim of this study is to investigate the effect of the etching conditions on some
technologically important properties of the Ni-P coating deposited by an electroless process on 3D
printed PLA and PLA-flex. The influences of the temperature and the concentration of the etching
sodium hydroxide solution on the deposition rate, composition, adhesion, wetting and roughness of
Ni-P coatings were determined. The studies revealed that the high temperature and concentration of
the etching solution did not improve the coating properties. In regard to the wetting and adhesion
properties of the Ni-P coating, the best results were obtained at concentrations of the etching solution
from 100 to 200 g L™' NaOH and at a temperature of 20-40°C. These conditions allow good wetting
of the freshly deposited nickel. Etching plays an important role not only in improving adhesion, but
also has an effect on the composition and thickness of the nickel layer.
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'7-13. R. Rusev, B. Tzaneva*, G. Angelov, Electrophoretic Deposition of Rochelle Salt
Nanocrystals on Aluminum Plate, Coatings, 13 (2023) 1074
(https://doi.org/10.3390/coatings13061074) IF (2023)=2.9; SJR(2023)=0.493; Q2.

Pe3tome: Tyk e npefcTaBeH NPOCT M €BTMH METO[ 3a NoflyyYaBaHe Ypes eriekTpoopesa Ha Wwagsaim
OKONnHaTa cpeda HaHokpucTanHu nuesocnoeBe oT Powencka con (RS). EnektpodopetnyHuaT
npouechbT Ha OTnaraHe BKNoYBa 0Opa3yBaHETO Ha HaHOKpuUCTanu 4vpe3 ytasiBaHe Ha Rochelle
con/sofa pas3TBopu B eTaHOM (aHTUCONBEHTEH MeTo/) NOA4 Bb3AENCTBUETO Ha CUITHO eNEKTPUYECKo
none. HaHonopecta aHogHa MembpaHa OT anymMMHUMEB OKCWMA Ce WU3MOon3Ba 3a pasfensHe Ha
efneKkTpoXumuyHata knetka Ha gaBe kamepu. CbctaBbT Ha cmecta RS:HO:EtOH wu
NPOCTPAHCTBEHOTO pasdensiHe Ha npoueca Ha yTasBaHe OT enekTpoopeTU4HO oTnaraHe
Nno3BOSIABAT KOHTPOS Ha pa3Mepa Ha HaHOKpUCTanuTe n eqHOpPoOAHOCTTa Ha crnown. MscneaBaHu ca
KMHETUKaTa Ha peakumsita, Mopdonornsita u nnues3o OTroBOPbT Ha nonyveHuTe cnoese. Han-
[obpuTe pesyntatu ca nonyyeHu npm cbotHoweHme RS:H-O:EtOH 1:22,5:37,5. Nopg Te3un ycnosus,
HaHOKpUCTanuTe ca c npegnovMtaHaTa opueHTaums cnpsMo anyMmvHMeBarta noanoxka n obpasysart
NAbTEH U XOMOTEHEH Crnon. Bbnpekun 4ye nonydeHaTta CTPyKTypa € NONMKpUCTanHa, perucTpupaHmaT
nne3o edekt € 1120 pC/N, KoeTo e CpaBHMMO C HEOPraHWYHW MOHOKpPUCTANM MU nue3okepamuka.
ToBa no3BorsiBa N3Mnon3BaHETo Ha enekTPoPOPETUYHO OTIOXKEHM NOSIMKPUCTarHM NMes3o croese B
NPUNOXeHUs KaTo cbbupaHe Ha eHeprus.

Abstract: A straightforward and inexpensive electrophoretic method for obtaining
environmentfriendly nanocrystalline piezo layers from Rochelle salt (RS) is presented here. The
electrophoretic deposition process includes the formation of nanocrystals by precipitation of Rochelle
salt/water solutions in ethanol (anti-solvent method) under the influence of a high electric field. A
nanoporous anodic aluminum oxide membrane is used to separate the electrochemical cell into two
chambers. The composition of the RS:H20:EtOH mixture and the spatial separation of the process
of precipitation from electrophoretic deposition allow control of the nanocrystal size and the uniformity
of the layer. The reaction kinetics, the morphology, and the piezo response to the resulting layers are
all investigated. The best samples were obtained at RS:H20:EtOH ratio 1:22.5:37.5. Under these
conditions, the nanocrystals are preferentially oriented on the aluminum substrate and form a dense
and homogeneous layer. Although the obtained structure is polycrystalline, the resulting piezo effect
is 1120 pC/N, which is comparable to inorganic monocrystals and piezoceramics. This allows the use
of electrophoretically deposited polycrystalline piezo layers in applications such as energy
harvesting.

'7-14. V. Dyakova, Y. Kostova, B. Tzaneva, H. Spasova, D. Kovacheva, Effect of Cu as
a Minority Alloying Element on the Corrosion Behaviour of Amorphous and Crystalline Al-
Ni-Si  Alloy. Materials 16 (2023) 5446 (https://doi.org/10.3390/ma16155446)
IF(2023)=3.1; SJR(2023)=0.57; Q2.

Peslome: B pabortata e m3cnegBaH edekTbT Ha MeATa KaTo MUKponerupail enemMeHT BbpXy
KOPO3MOHHOTO noBedeHue Ha amopdHu n kpuctanHu cnnaeu Al74Ni16Si10 n Al74Ni15Si9Cu2.
AmopdHUTE cnnaeu ce nNpousBexaaT Kato 0bp30 BTBbPAEHM NEHTU, KaTO Ce M3non3sa MeToabT
Chill Block Melt Spinning (CBMS) n Bnocnegcteme ce oTrpsiBaT OO MbflHA KpucTanusauus.
CkopocTTa Ha KOpo3us Ha cnnaBuTe e NosfyvyeHa Ypes rpaBUMETPUYHN TecToBe ¢ noTtansHe B 3,5%
NaCl npun 25 °C 1 50 °C 3a 360 yaca. ENekTpoXmMuU4HUTE NapameTpu NAbTHOCT Ha KOPO3UOHHUSA
TOK (Joor) W KOpO3MOHeH noTeHuman (Ecor) O5iXa onpegeneHn 4pe3 noTeHUMo4MHaMUYEH
nonspu3aunoHeH TecT. Pesyntatute nokasBaT no-gobpyv KOPO3MOHHM XapaKTEPUCTUKM Ha
amopHuTe cnnaeu. [obassHeTo Ha 2 at.% wmen kbm cnnaeta Al74Ni16Si10 nopobpsisa
YCTOMYMBOCTTa KbM NUTUHIoBa KOpo3usa 6e3 3HaunteneH edekT BbpXy KOPO3MOHHaTa NiTbTHOCT Ha
TOKa M KOpO3nOHHMA noTeHuunan. MNpu TectoBe ¢ notansHe npu 25 °C, HanuuMeTo Ha mepn aoseae
00 yBenuvyaBaHe Ha ckopocTTa Ha koposusi ¢ okorio 300 % kakTo 3a amopdHWUTE, Taka U 3a
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Kpuctanuute cnnasu. Mpu temnepatypa 50 °C ToBa yBenuyeHne e cpegHo 130 %. OueBmgHaTa
pasnuka mexagy pesyntatuTe OT [BaTa TECTOBUM MeTOo[a € CBbp3aHa C HECbBbpLUEHCTBaTa Ha
NOBBbPXHOCTTa Ha 6bP30 BTBbPAEHUTE NEeHTU. PesyntaTnte OT ToBa n3cneaBaHe LWwe gonpuHecaT 3a
NO-KOMNJIEKCHO pa3bupaHe Ha npupogaTta Ha aMopHUTE CNaBu N TAXHOTO NPUIOXEHNE.

Abstract: The effect of copper as a minority alloying element on the corrosion behaviour of
amorphous and crystalline AlI74Ni16Si10 and Al74Ni15Si9Cu2 alloys was investigated in this study.
Amorphous alloys were produced as rapidly solidified ribbons using the Chill Block Melt Spinning
(CBMS) method and subsequently annealed to complete crystallisation. The corrosion rate of alloys
was obtained through continuous immersion tests in 3.5% NaCl at 25 C and 50 C for 360 h. The
electrochemical parameters corrosion current density (Jcorr) and corrosion potential (Ecorr) were
determined via the potentiodynamic polarisation test. The results showed better corrosion
characteristics of amorphous alloys. The addition of 2 at.% copper to the AI74Ni16Si10 alloy
improved pitting corrosion resistance without significant effect on the corrosion current and potential.
In immersion tests at 25 C, the presence of copper resulted in an increase in the corrosion rate of
about 300% for both amorphous and crystalline alloys. At a temperature of 50 C, this increase is on
average 130%. The apparent difference between the results of the two test methods is discussed in
terms of the imperfections on the surface of rapidly solidified ribbons. The results of this study will
contribute to a more complex understanding of the nature of amorphous alloys and their application.

I'7-15. B. Tzaneva®, V. Kostov, Corrosion behaviour of heterogeneous antimony-copper
layers in chloride media, Corrosion Engineering Science and Technology, 58 (2023) 677-
686 (https://doi.org/10.1080/1478422X.2023.2247661) IF(2023)=1.5; SJR(2023)=0.343;
Q3.

Pe3rome: EnektpooTnoxeHute nokputms ot Sb-Cu geMoHCTpupaT pasnuyHa cTerneH Ha XMMUYHa u
CTPYKTYpHa XETEPOreHHOCT, KOATO onpenens TAXHOTO KOpPO3noHHO noeaeHve B 0,5 M HaTpueB
xnopua. ENekTpoxXmMmmnyHMTE 1 KOPO3NOHHUTE CBOWCTBA Ha CMOEBETE NPU NOoTEHLMan Ha OTBOpPeHa
Bepura 0sixa wu3cneaBaHM uYpe3 EeneKkTPOXMMUYHA WMMedaHCHa CHEKTPOCKOMUS UM OMTUYHO
HabnogeHne Ha NoBbpXHocTTa. KOpO3nMOHHUTE Nonsipu3aunoHHM TECTOBE paskpuxa, Ye aHOOHOTO
nosefdeHne Ha cnnaente Sb—Cu e NnogoGHO Npu BCUYKM TeCcTBaHW Npobu n To ce onpeaens ot
XUMUYHaTa YCTOMYMBOCT Ha aHTUMOHa. pu aHogHa nonspusaums go okono -0,03 V vs. Ag/AgCl
Oele perncTpypaH MHoroeTaneH npouec Ha TpaHcdopMauus Ha aHOOHWSA okcuaeH dunm.
HabnioaeHnsTa cbC CkaHMpalla erniekTpoHHa MUKPOCKOMUSA pasKpuxa, Ye npu no-BuMcoka aHogHa
nonsipm3aumnsa ce obpasyBaT MHOXECTBO 3BU C pa3mepwu nog 1 um. MNpeanoxeHoTo obscHeHnE e,
ye ¢opMMpaHETO Ha MMUKpPOrariBaHW4YHM KOPO3MOHHW €efieMeHTM BoAu OO0 npedepeHumnanHo
pa3TBapsiHe Ha dasaTa, no-6orata Ha aHTUMOH KaKTO NpW NoTeHLMan Ha OTBOpPeHa Bepura, Taka u
npuv aHodHa nonsipusauus.

Abstract: The electrodeposited antimony-copper coatings demonstrate a varying degree of chemical
and structural heterogeneity that determines their corrosion behaviour in 0.5M sodium chloride. The
electrochemical and corrosion properties of layers at open circuit potential were investigated by
electrochemical impedance spectroscopy and optical surface observation. Corrosion polarisation
tests revealed that anodic behaviour of Sb—Cu alloys is similar for the all tested samples and depends
on the antimony chemical resistance. Under anodic polarisation up to about —0.03 V vs. Ag/AgCl a
multistep process of anodic oxide film transformation was registered. The observations by SEM
revealed that at a higher anodic polarisation many submicron-sized pits are formed. The formation
of microgalvanic corrosion cells results in preferential dissolution of the antimony phase at both OCP
and anodic polarisation.
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'7-16. V. Kostov, B. Tzaneva*, Characterization and Electrochemical Investigation of
Heterogeneous Sb-Cu Coatings, Coatings 13 (2023) 1540
(https://doi.org/10.3390/coatings13091540) IF(2023)=2.9; Q2.

Pestome: lNpe3 nocnegHuTe rognHn cnnaeBuTe Ha ocHoBaTta Ha Cu-Sb ce cuuTaT 3a obelyasalim
mMaTepvanu 3a pasnUYHU EeKONMOTrMYHWM MPUNOXEHWUs; Hanpumep, Te MoraT ga CrnyxaTt kaTo
KaTanusaTtopu 3a HamansiBaHe Ha CO2, aHogeH maTepuan 3a MeTanHu NoHHM 6atepun n Crow,
abcopbupaw, cBeTnMHa B ChAbHYEBWM KneTkn. HaweTto wuscnegBaHe € (QOKycupaHo BbpXy
eneKkTpooTnaraHeTo Ha CNMBHU CrioeBe OT aHTUMOH-MeAHa CbC CbAbpXaHue Ha mea mexay 18-30
wt.%. CnoeseTe ca oxapakTepu3upaHu 4Ype3 CkaHupalla, aToOMHa CuUroBa W TPAHCMUCUMOHHA
€rleKTPOHHa CMeKTPOCKONuU. YCTaHOBEHM Ca CbLo TAXHaTa (a3oBa CTPYKTypa, rpanaBoCT U
TBbPOOCT. EnektpoxmmmnyHute cBonctBa Ha cnoesete Cu-Sb B 0,5 M csapHa kucenuHa 6Gsxa
nscnegBaHW  uYpe3  U3NOM3BaHEe Ha  EeNeKTPOXMMMYHA  UMMNedaHCHa  CNeKTpockonus U
NOTEHUMOOUHAMUYHM  MOMSAPU3ALMOHHN TecToBe. YCTAHOBEHO €, Ye MOHWKaBaHeTo Ha
CbAbPXaAHNETO Ha Men B MOKPUTUETO BOAM OO0 YBenvMyaBaHe Ha XMMuyHaTa M mopdponormyHata
XeTeporeHHOCT M yBenunyaBaHe Ha rpanasocTTa oT 1,74 Ha 2,94 pm nopagu OTAeNndAHeTo Ha
KpUCTarnHu KNbCTePU OT aHTUMOH, U3MbKHaNM Hag NOBbPXHOCTTA, HO HE BIiMSie CbLLECTBEHO BbPXY
TBbPOOCTTa U eNEKTPOXUMNYHOTO NOBEeAEHUE Ha cnoeBeTe . MeaTa ce oTkpuBa camo noa popmaTta
Ha ¢pasa Cu,Sb. MNbTHOCTTA Ha KOPO3MOHHUTE TOK U NOTEHLMANM Ha crioeBeTe ca 6rm3kn 4o Tesun
Ha YUCTUS aHTUMOH (okoro 20 A cm=2 1 okono 30 mV vs. Ag/AgCl). CunHo nopecTaTa CTpyKTypa,
nonyyeHa cnej aHoA4Ha nonapusauus, nsrnexaa noaxoasia 3a kaTanuTuyHn Lenu.

Abstract: In recent years, Cu-Sb-based alloys have been considered promising materials for various
green applications; for instance, they can serve as catalysts for CO; reduction, anodic material for
metal-ion batteries, and a light-absorbing layer in solar cell. Our research is focused on the
electrodeposition of antimony-copper alloy layers with copper content between 18-30 wt.%. The
layers were observed by scanning, atomic force and transmission electron spectroscopies. Their
phase structure, roughness, and hardness were also determined. The electrochemical properties
were investigated by using electrochemical impedance spectroscopy and potentiodynamic
polarization tests in 0.5 M sulfuric acid. Decreasing the copper content leads to an increase in
chemical and morphological heterogeneity and an increase in the roughness from 1.74 to 2.94 ym
due to the separation of antimony crystal clusters protruding above the surface but does not
significantly affect the hardness and electrochemical behavior of the layers. Copper is recorded only
in the form of the Cu2Sb phase. The corrosion current density and potentials of the layers are close
to those of pure antimony (about 20 yA cm and about —30 mV vs. Ag/AgCl). The highly porous
structure obtained after anodic polarization seems suitable for catalytic purposes.

'7-17. B. Tzaneva®*, M. Aleksandrova, V. Mateev, B. Stefanov, I. lliev, Electrochemical
Properties of PEDOT:PSS/Graphene Conductive Layers in Artificial Sweat, Sensors 24
(2023) 39 (https://doi.org/10.3390/s24010039) IF(2023)=3.4, Q1.

Peslome: Enektpoaute, 6asmpanm Ha PEDOT:PSS, npuoobuBaTt BCce NoO-ronsdmMo 3Ha4eHMe KaTo
NPOoBOAALLN enekTpoan U (PYHKLUMOHANHW Croese B pasfvyHU CEH30pu M BuoceH3opu nopaau
TAXHata  necHa  obpabotka u  GuocbBMecTMMOCT. ToBa  npoyyBaHe  u3cregsa
PEDOT:PSS/rpacheHoBn crnoeBe, HaHeCEHW 4pe3 MOKPUTUE CbC crpen BbpXy rbBkaBu PET
cybectpaTtn. CnoeseTe ce xapakrepuaupar no OTHOLLEHME Ha TaXHaTa MOpdOonorns, rpanaBocT (Ypes3
AFM n SEM) 1 enekTpoXMMmn4yHM CBONCTBA B U3KYCTBEHATa MOT C NOMOLLTA Ha eneKkTPOXUMUYHa
umnegaHcHa cnektpockonusa (EIS) n umknmyHa BontameTtpuss (CV). CnoeseTe nokassaT
OOMUHMPALLO KanauuTMBHO MOBEAEHUE MNPW HWUCKA YeCTOTW, KaTO rpaHUYHUTE YecToTu ca
onpeaeneHn 3a no-gebenu cnoese npu 1 kHz. EkBMBaneHTHaTa cxema, n3nonsBaHa 3a HanacBaHe
Ha EIS paHHuTe, paskpuBa CbNPOTUBIEHWE OT OKOMO TPWU MOpsiAbka MO-BUCOKO BLTPE B Cros B
CpaBHEHME CbC CbMPOTUBMEHMETO Ha MPEHOC Ha 3apsga Ha uHTepdenca TBbLPOO/TEYHO.
CToMHOCTUTE Ha KanauuTteTa, onpeaenenu ot CV kpusute, Bapupat ot 54,3 no 122,0 mF m™2. Cnen
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500 CV uukbna B noteHumaneH nposopey ot 1V (o1 —-0,3 go 0,7 V), 3aabpXaHeTo Ha kKanauuTeT 3a
noBe4yeTo crioeeBe € okono 94%, kaTo B crioeBeTe ce HabnwogaBaT MMHMMAIIHM MOBBPXHOCTHU
npomeHn. Pesyntatute npegnonarat npaktndeckn npunoxeHus 3a PEDOT:PSS/rpadeHosn
Crnoese, KaKTO 3a BUCOKOYECTOTHU U3MEPBAHUSA Ha MMNEAAHC, CBbP3aHU C PYHKLMOHMPAHETO Ha
OTOENHNU OpraHn W CUCTEMM, KaTOo WUMMNedaHCHa enekTpokapauorpadusi, umnegaHcHa
nneTuamMorpadumst U1 pecnMpaTtopeH MOHUTOPWHI, Taka M KaTo KanauWTUMBHU €NeKkTpoau B HUCKO-
4YeCcTOTeH AuanasoH, peanuanpaH kato HacnoeHn PEDOT:PSS/rpacheHoBM npoBoamMMu CTPYKTYpU
3a 3anunc Ha buocurHanu.

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

'7-18. B. Tzaneva*, V. Mateev, B. Stefanov, M. Aleksandrova, . lliev, Electrochemical
Investigation of PEDOT:PSS/Graphene Aging in Artificial Sweat, Polymers 16 (2024)
1706 (https://doi.org/10.3390/polym16121706) IF(2023)=4.7, SUR(2023)=0.8; Q1.

Pe3srome: Tyk wu3cnegBame MOTEHUMANHOTO MNPUMIOXKEHME HA KOMMO3WUT, CbCTOAW, ce OT
PEDOT:PSS/I'paceH, HaHeceH 4pe3 crpen Nokputnue BbPXY MbBKaB cybcTpaT, KaTo aBTOHOMEH
npoBoasl, ¢unMm 3a NpUIoXeHuMs B HOCUMM OuoceH3opHM ycTponcTtBa. CTtabunHocTta Ha
PEDOT:PSS/Graphene ce oueHsBa 4pe3 CNeKTPOCKONUA Ha eneKkTpoxMMunyHua umnegaHc (EIS),
unknmnyHa sontametpus (CV) n nuHenHa nonapusaumsa (LP) no Bpeme Ha nanaraHe Ha enekTponut
OT W3KYCTBEHa NOT, [OKaTO CKaHupawa enekTpoHHa mukpockonua (SEM) e wuanonseaHa 3a
nscnegsaHe Ha MOpdONorMYHMTE NPOMEHU B Cros crnef, Te3n. Pedyntatute nokassar, 4e crioeBeTe
nokaseaT npeobriagaBallo KanauuTUBHO NOBeAEHWE B NoTeHUuManHnsa gnanasoH ot -0,3 go 0,7 V
cnpsmo Ag/AgCI, ¢ yecTtoTa Ha npekbcBaHe oT npubnusntenHo 1 kHz u 3anaseat 90% kanauuTteT
cneq 500 uyukbna. CtapeeHeTo Npu usnaraHe Ha Bb3ayx B NpoAbImkeHWe Ha 6 mecela Boau camo
A0 He3HauUTenHO yBenuyeHne Ha umnegaHca, 4eMOHCTPUpPankM NoTeHumMan 3a CbXpaHeHue npu
HeB3ucKaTesnHu ycrosus. Benpekn ToBa, NpoabimkMTENHO udnaraHe (>48 yaca) Ha U3KycTBeHa not
NPUYNHSBA 3HAYUTENHO pasrpaxkgaHe, KoeTo Boau A0 YBENMYEHEe Ha uMmnegaHca ¢ Hag 1 nopsiabk.
HabntogaBaHOTO pasrpaxgaHe noBaura BakHN CbobpakeHns 3a 4bNrocpoyHaTa Xn3HecnocobHOCT
Ha Te3an crnoeBe B HOCUMUTE OWOCEH30PHU MPUIOXEHUSA, KOeTO Hanara HeobxogumocTTa oT
AOMbIHUTENHN 3alUMTHM MEpKM MO BpemMe Ha npoabmkuTenHa ynotpeba. Tesan oTkpuTus
AOMpuHAacAT 3a NpoAbIhKaBalmTe ycunusa 3a nogobpsiBaHe Ha CTabunHOCTTa M HageXAHOCTTa Ha
nposBogsAwmMTe Martepuanum 3a 6OuoceH3opM B 34paBeonasBaHETO W BMOTEXHONOTMYHUTE
NPUNOXeHMs.

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

7-19. V. Milusheva, B. Tzaneva*, T. Karagyozov, V. Videkov, Effect of treatment in
copper (ll) electrolyte on the structure of a copper/alumina nanocomposite, Proc. of
International conference on High Technology for Sustainable Development HITECH
2018, 11-14 June 2018, Sofia, Bulgaria (DOI: 10.1109/HiTech.2018.8566501)

Pe3tome: B tasu pabota e nscnegsaHo BNnsSiHUETO Ha npeaBaputenHata obpaboTtka B megeH (I1)
erneKTponuT Ha HaHonopecT aHodeH anymuHueB okcng (AAO) Bbpxy paBHOMEpPHOCTTa Ha
eneKkTpooTnaraHeTo Ha Mef B HaHonopute. EnekTpooTnaraHeTo e peanuanpaHo B rafiBaHOCTaTUYEH
pexum. YCTaHOBEHO €, Ye MpecToAT Ha HaHonopecTusi WwabnoH B cnabo KUCenuHeH pasTBop,
cbabpxaly 0,2 M megeH cyndat Ao 20 MuHyTH nma 6rnaronpuaTeH eoekT BbpXy XOMOreHHOCTTa Ha
3anbnBaHeTo Ha nopute. O6pasyBaHETO Ha TbHbK KOHTAKTEH MEAEH CroW Ha rpaHuuaTa Ha
anymMmuHueBus cybctpaT M OKCUAHWS CIION Brvsie BbpPXY 3aBUMCMMOCTUTE MOTeHuuan-speme, HO
Hamansea agxesuaTa mexay anyMmuHusa u nonydeHmsa AAO+Cu HaHokoMno3uT. EgHopoaHocTTa Ha
3anbfBaHe Ha HaHonopecTus WabnoH e wuscnefBaHa 4pe3 HabnwaeHuss CbC  CkaHupalia
€MNeKTPOHHa MUKPOCKOMMS Ha HanpPevyHoTO CevyeHne Ha KOMMo3uTa.

Abstract: In this work, the influence of the template pretreatment in copper (Il) electrolyte on the
copper electrodeposition into nanoporous anodic aluminium oxide (AAO) was investigated. The
galvanostatic electroplating mode was used. It has been established that the stay of the nanoporous
template in weak acid solution containing 0.2M copper sulphate up to 20 minutes has a favourable
effect on the homogeneity of pore filling. The formation of thin immersion copper layer between
aluminium substrate and alumina layer affects the potential-time dependencies and decrease the
adhesion between aluminium and the resulting AAO+Cu nanocomposite. The uniformity of
nanoporous template filling is examined by cross-sectional observations by scanning electron
microscopy.

I'7-20. B. Tzaneva*, G. Todorov, R. Dimitrova, Chemical and electrochemical growth of
HydroxyApatite on 3-D machined titanium alloy, Proc. of International conference on High
Technology for Sustainable Development HITECH 2018, 11-14 June 2018, Sofia,
Bulgaria (DOI: 10.1109/HiTech.2018.8566431)

Pestome: B Tasm pabota e nscneasaHo BANAHNETO Ha npeaBapuTenHarta obpaboTka u meToga Ha
oTnaraHe Ha xugpokcuanatut (HAp) Bbpxy cnnas Ti6AI4V 3a NnoTeHUManHOTO 1 NPUNOXKeHWe KaTo
umnnanTu. lNpeactaBeH e cpaBHUTENEH aHanu3 Ha MopdornornsaTa M eneMeHTHUS CbCTaB Ha
nony4yeHuTe No XMMmieH n enektpoxmmmdeH nbT HAp. Mpobute cnen 3D-CNC obpaboTtka 6sxa
npeaBapuTenHo o6paboTeHn XMMUYECKN B CUNEH arnkaneH pas3TBop unu 6sxa aHogvpaHu, 3a ga ce
yBENMYKN agxesvaTa mexay otnoxeHua HAp cnomn n cybetpata. YCTaHOBEHO e, Ye Mopdonornara
Ha HAp KpuctanuTe 3aBucu rnaBHO OT METOAa Ha OTnaraHe 1 B He3HauYuTenHa cTeneH ot meToaute
3a npeaBapuTeniHa o0paboTka Ha NOBbPXHOCTTA.
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Abstract: In this work was studied the influence of pretreatment and the method of hydroxyapatite
(HAp) deposition on Ti6Al4V alloy for its potential application as an implants. A comparative analysis
of the morphology and the elemental composition of chemically and electrochemically obtained HAp
were presented. Free form samples were pretreated chemically in a strong alkaline solution or were
anodized in order to increase adhesion between the deposited HAp layer and the substrate. It has
been found that the morphology of HAp crystals depends mainly on the method of deposition and
insignificantly on the surface pretreatment methods.

I7-21. V. Milusheva, M. Georgieva, B. Tzaneva and M. Petrova, Electroless Copper
Deposition into Anodic Aluminium Oxide on Aluminum Substrate, 2018 IEEE XXVII
International Scientific Conference Electronics - ET, Sozopol, Bulgaria, September 13 -
15, 2018, pp. 1-4. (DOI: 10.1109/ET.2018.8549651)

Pestome: B Tasu pabota e peanunsnpaHa TexHomnorns 3a 6e3TokoBo (XMMMUYHO) oTraraHe Ha Mef B
HaHOMOPECT aHOAEH anyMUHUEB OKCUA BbPXY MeAHa MeTanuavpaHa anyMvHueBa noanoxka. 3a
KaTanusvpaHe Ha npoueca Ha NMoMeasiBaHE € W3MON3BaH KOHTAKTHO OTNOXEH MedeH Cron Ha
rpaHunuata Al/AAO cnep pastBapsiHe Ha HapuepHusa cron. OxapakTepusaMpaHeTo Ha MonyvYeHuTe
MeOHM CrnoeBe € U3BBbPLUEHO Ype3 ONTUYHA U CKaHMpalla eneKkTPoOHHAa MUKPOCKOMNUS, eHeprumnHo-
ancnepcuseH peHTreHoB aHanua (EDX) n peHtreHocTpykTypeH aHanus (XRD).

Abstract: In this work a technology for electroless copper deposition into nanoporous anodic
aluminium oxide on copper metalized aluminium substrate was realized. The immersion copper layer
on AI/AAO interface was used to catalyse the electroless plating. The characterization of the
obtainedcopper layers was accomplished by optical and scanning electron microscopy, energy-
dispersive X-ray (EDX) and X-ray diffraction analysis (XRD).

I'7-22. B.R. Tzaneva, S.K. Andreev, A.S. Zahariev, K.G. Ruskova, Effect of Electroless
Nickel Deposition on the Breakdown Voltage of Nanoporous Aluminium Oxide, 2018
IEEE XXVII International Scientific Conference Electronics - ET, Sozopol, Bulgaria,
September 13 - 15, 2018, pp. 1-4 (doi: 10.1109/ET.2018.8549625)

Pe3rome: AHOOHU hUNMKM OT anyMUHMEB OKCUA ca 0bpasyBaHN B pas3fivMyHM KUCENTMHHU pa3TBOpU U
ponbrHuTenHo ca nokputn ¢ Ni n Cu nokputms. Hakom ot Tax 6axa peaHogupaHu B HeyTpaneH
eneKkTponuT ¢ uen aonbnHutenHo yaebenssaHe Ha GapuepeH noacnon. Kato kpaeH pesyntart oT
pa3paboTeHaTa TexXHoOMNornsa ca nony4yeHn obpasum ¢ nogobHa Ha meyaTHa MfaTtka MHOrOCMNonHa
ctpyktypa Al/Al03/Ni/Cu. B T031 cnyyan e SCHO AEMOHCTPUPaAHO, Ye NPOOBMBHOTO HaNpeXeHne Ha
aHoOHWSA oKkcuA 3aBucu oT obwaTta my gebenunnHa, gebenvHaTta Ha GapuepeH NoAcnon, HannM4MeTo
Ha MeTarnHo NOKPUTUE, KaKTO N 40 U3BECTHA CTEMNEH OT AMaMeTbpa Ha nopuTe.

Abstract: Anodic aluminium oxide films were formed in various acidic solutions and further covered
by Ni and Cu coatings. Certain of them were reanodized to thicken their barrier sub-layer. As a final
outcome, printed circuit boardlike multi-layer structure AlI/AI203/Ni/Cu is produced. In this case, it is
clearly demonstrated that the breakdown voltage of anodic oxide depends on its overall thickness,
barrier sub-layer thickness, metal coating availability as well as to some extent on pore diameter.

'7-23. K. Ruskova, Ts. Pavlov, B. Tzaneva, P. Petkov, Electroless Copper Deposition
for Antenna Applications, 2018 IEEE, IX National Conference with International
Participation (ELECTRONICA), May 17 - 18, 2018, Sofia, Bulgaria, 2018, pp. 1-4. (DOI:
10.1109/ELECTRONICA.2018.8439543) https://ieeexplore.ieee.org/document/8439543

Pe3tome: AHTeHaTa Tun Yagi-Uda e npounsBegeHa Ypes XUMUYHO U eNeKTPOXUMUYHO NnomeasBaHe
Ha 3D otneyataHn ABS w4actun. lNopagu U3KMOYUTENHO BMCOKaTa MakKponopbo3HocT Ha 3D
oTneyaTaHWTe NOBBLPXHOCTKU, Bewe Heobxoamma JonbrHMTENHa obpaboTka B aueTOHOBWU Mapwu.
Tasun obpaboTka 3HauUTENHO U3rnaxaa NoBbPXHOCTTa U HamarnsBa Nopbo3HOCTTa. B pesdyntar Ha
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ToBa 0Osixa npon3eegeHn BUCOKOKa4Ye€CTBEHNU XUMUYECKN WU €ENEeKTPOXMMUYHU MeOHWN ClioeBe.
PGSyJ'ITaTI/ITe OT MHOXECTBO TeCTOBE MNOoTBbpXAaaBaT MNMpPpUrogHoCTTa Ha pa3pa60TeHm=| MeToad 3a
npon3BoACcTBO HA aHTEHHU KOMIMOHEHTW.

Abstract: The Yagi-Uda type antenna was fabricated from electroless and electrochemical copper
plating of 3D printed ABS parts. Due to the extremely high macro-porosity of 3D printed surfaces,
additional processing in acetone vapour was required. This treatment greatly smoothens the surface
and reduces porosity. As a result, high-quality chemical and electrochemical copper layers were
produced. The results of multiple tests confirm the suitability of the developed method for producing
antenna components.

'7-24. T.S. Karagyozov, B.R. Tzaneva, V.H. Videkov, Contact Electrode Based on
Nanowire Arrays on Conductive Substrate, 2018 IEEE, IX National Conference with
International Participation (ELECTRONICA), May 17 - 18, 2018, Sofia, Bulgaria, 2018,
pp. 1-4. (doi: 10.1109/ELECTRONICA.2018.8439696)

Peslome: [loknagbT npeanara M obcbxga [Be TEXHONMOrMM 3a Cb3daBaHe Ha MegHu
HaHOMPOBOAHWULM BbPXY Me[Ha OCHOBA, M3MON3Baviky kato wabnoH HaHOCTPYKTypupaH aHoaeH
anyMMHUEB OKCWUA C M3TbHEH OapuepeH cron Bbpxy anyMuHueBa noanoxka. CbCTaBbT U
MopdororMsiTa Ha BCEeKM OT TEXHOMOMMYHUTE eTanu, KakTo M KpanHaTta nosflyyeHa CTpykTypa ca
HabntogaBaHu Ypes ckaHupalla enekTPoHHa MUKPOCKOMNMUSI.

Abstract: The paper proposes and discusses two technologies for creating copper nanowires on
copper base using as template a nanostructured anodic aluminium oxide with a thinned barrier layer
on an aluminium substrate. The composition and morphology of each of the technological stages as
well as the final obtained structure were observed by scanning electron microscopy.

r7-25. 1. T. lliev, G. T. Nikolov, S. D. Tabakov and B. R. Tzaneva, "Experimental
Investigation of Textile Planar Capacitive Sensors", 2018 IEEE XXVII International
Scientific Conference Electronics - ET, Sozopol, Bulgaria, 2018, pp. 1-4. (doi:
10.1109/ET.2018.8549653)

Peslome: KanauutmBHWTE ceH30pu ca OOEKT Ha MOCTOSIHEH WHTepec OT wu3cregoBatenu u
pa3paboTunum, ocobeHo B obracTtTa Ha MEAUUUHCKATE CUCTEMU 3a HEMPEKbCHAT MOHUTOPUHI Ha
XM3HEHOBaXHW napameTpu. ToBa ce OAbIMKN Haii-Beye Ha TeXHUTE CrneundUYHN XapakTepUcTUKM:
HWCKa LEeHa, HeHaTpamnyMBOCT W HEeWHBa3WBHOCT, Obp3a peakuusi, MBKaBOCT WM HageXaHOCT.
OTunTalkn npegvMmcTBaTa Ha HOBWUTE MaTepuanu (NPOBOAMM TEKCTUI), Ta3u cTaTusi npeacTaBs
NbpBOHaYanHu nabopaTtopHU ekCrnepumMeHTW, CBbp3aHM C oueHKaTa Ha paboTarta Ha nnaHapHu
TEKCTUIHM KanauUTUBHM CEH30PU, KaKTO U 3a OLEHKa Ha TsiXxHaTa NpUroXmMMocT npu HabnogeHve
Ha HapyLLIeHWs Ha CbHS.

Abstract: Capacitive sensors are the subject of sustained interest to researchers and developers,
especially in the field of medical systems for continuous monitoring of vital parameters. This is mostly
due to their specific features: low cost, nonintrusive and non-invasive, fast response, flexibility and
reliability. Considering the advantages of the new materials (conductive textile), this paper presents
initial laboratory experiments related to the evaluation of the performance of planar textile capacitive
sensors as well as for the estimation of their applicability for sleep disorders

monitoring.

I'7-26. K. Chernyakova, V. Videkov, B. Tzaneva, |. Vrublevsky, Monitoring of Electrode
Temperature in Exothermic Electrochemical Process, Proc. of IEEE 28th International
Scientific Conference Electronics (ET 2019), Sozopol, Bulgaria, 2019 (doi:
10.1109/ET.2019.8878579)
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Pe3rome: B Tasu ctatusa ce obcbxaat ocobeHOCTUTE Ha TemMnepaTypHUS KOHTPOS Ha anyMnHUEBUS
€neKkTpoA no BpeMe Ha aHogmpaHe. MOHUTOPUHIbT Ha TemnepaTtypaTa B TO3M eK30TEPMUYEH NPOLIEC
€ HeobOXooumO YyCrnoBue 3a MoflydaBaHe Ha BMCOKO MNOApeAeHa HaHomopecta CTpyKTypa.
MpeonoxeHa e HOBa €NEKTPOXMMMYHA KIeTka C YCTPONCTBO Ha lenTtue, paboTeLwo B pexum Ha
oxnaxgaHe wnu HarpsiBaHe. [lpegctaBeHM ca BpeEMEBM 3aBUCUMOCTM Ha TemnepaTypute Ha
enekTponuta u enemeHta Ha lentne 6e3 1 No Bpeme Ha npouec Ha aHoaupaHe. Pesyntatute
nokassaT, Ye KOHCTPYKUMSiTA Ha KneTkaTa no3BosisiBa NpeuuseH KOHTPON Ha TemnepaTtypaTa Ha
enekTpoaa.

Abstract: In this paper the features of temperature control of aluminum electrode during the
anodization are discussed. Temperature monitoring in this exothermic process is a necessary
condition for obtaining a high ordered nanoporous structure. A new electrochemical cell with a Peltier
device working in cooling or heating mode was proposed. Time dependences of the electrolyte and
Peltier element temperatures without and during anodizing process were presented. The results
demonstrated that the cell construction allows precise control of the electrode temperature.

7-27. T. S. Karagyozov, V.H. Videkov, B.R. Tzaneva, “Effect of etching conditions of
alumina nanotemplate for copper nanowires fabrication”, IEEE 28th International
Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, pp. 1-4. (doi:
10.1109/ET.2019.8878555)

Pe3stome: B Ta3n paborta e uscrnensaHa Bb3MOXHOCTTA 3a NPOU3BOACTBO Ha CBOOOAHW Me[HM
HaHONPOBOAHMLM Ype3 eLBaHe Ha WabrnoH oT aHodeH anymuHueB okeng (AAO) B ABa pasnuyHu
pa3TBoOpa. YCTaHOBEHO €, Ye oTcTpaHsBaHeTo Ha AAO wabnoHa B ankaneH pas3TBop BOAW [0
obpasyBaHeTO Ha enumpaHo BELLECTBO C HUCKa Pa3TBOPUMMOCT, KOETO MPUYMHABA KOHroMepaums
Ha HaHornpoBoAHWUW. B kucenuHeH pasTBop npoayktute Ha pastBapsiHe Ha AAO Bsaxa HanbiHO
pa3TBOPUMU U MeQHUTE HAHOXULM Baxa nonyyeHn cBo6oaHU.

Abstract: In this work the possibility for free copper nanowires production by etching of anodic
aluminum oxide (AAO) template in two different solutions was studied. It was found that the removal
of the AAO template in alkaline solution cause the formation of a gelled substance with low solubility
which caused conglomeration of nanowires. In acid solution the dissolving products of AAO were
completely soluble and the copper nanowires were obtained free.

'7-28. B. Tzaneva*, T. Karagyozov, E. Dobreva, N. Koteva, V. Videkov, Conductive
Silver Layers on Anodic Aluminum Oxide, International conference on High Technology
for Sustainable Development HiTech 2019, 10 - 11 October 2019 (DOI:
10.1109/HiTech48507.2019.9128229)

Peslome: ToBa nacnegBaHe 4EMOHCTPUPA Bb3MOXHOCTTA 3a NPOM3BOACTBO HA XMMWUYHO OTIIOXKEH
cpebbpeH cnon Bbpxy HaHoMopecT aHodeH anymuHmnes okeng (AAQ), npeaBapuTENHO akTUBMPaAH C
kanaenu (Il) nonn. Mopgonorusata Ha cnos u gbnbovmMHaTa Ha npoHnkBaHe Ha cpebpoTto B AAO ca
nacriegBaHn CbOTBETHO 4Ype3 CKaHupalla efeKTPOHHA MUKPOCKOMUA U eHeprumHo-AncrnepcrBHa
pEeHTreHoBa CMEKTPOCKONUS. YCTaHOBEHW Ca KUHeTUKata Ha XUMWYHOTO OTrnaraHe BbpXy
HaHonopecTata MNOBLPXHOCT W BAUSHMETO Ha pebenuHata Ha cpebpoTo BbPXY JIMCTOBOTO
CbMPOTMBIIEHME HA NOJTyYEHUTE CIIOEBE.

Abstract: This study demonstrates the possibility of silver layer fabrication on nanoporous anodic
aluminum oxide (AAQ) by electroless deposition with tin (ll) ions preactivating of the surface.
Scanning electron microscopy and energydispersive X-ray spectroscopy were used to observe the
layer morphology and the silver penetration into AAO respectively. The kinetics of the chemical
deposition on the nanoporous surface and the influence of the silver thickness on the sheet
resistance of obtained layers were established.
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r7-29. T.S. Karagyozov, B. R. Tzaneva and V. H. Videkov, "Fabrication of
Nanocomposite Based on Copper Nanowires and Silicone Rubber," 2020 XI National
Conference with International Participation (ELECTRONICA), Sofia, Bulgaria, 2020, pp.
1-4 (DOI: 10.1109/ELECTRONICA50406.2020.9305094)

Peslome: Tasn pabota umscneaBa BNUSIHMETO Ha KONMWYECTBOTO paspeauTen M MeToda Ha
BbBEXdaHe Ha MeOHW HaHOHWXKN BbPXY CUIIMKOH 3a noslyyaBaHe Ha HaHOKOMMNO3UTEH MaTtepuan.
Kato paspeauten ce usnonssa TonyeH (T), gobaBeH KbM CBeXa CUIIMKOHOBA TeYHOCT (S) B
nponopunn S:T ot 1:1 go 1:4. OparmeHTauusTa Ha OTOENTHM HAHOMPOBOAHULM U TSAXHOTO
pasnpedeneHe B CUIMKOHOBA MaTpuua Oelle wu3cneaBaHO 4pe3 ONTUYHA MUKPOCKOMUA.
Cb3gageHun ca onTUMarnHm TEXHOSOMMYHWN YCIOBMS 3@ MakCUMarHo gucrneprmpaHe M XOMOreHHoO
CMecBaHe.

Abstract: This work investigates the impact of the amount of diluent and the method of introduction
of copper nanowires on silicone for preparation of nanocomposite material. Toluene (T) added to
fresh silicone liquid (S) in S:T proportions from 1:1 to 1:4 was used as a diluent. The fragmentation
of separate nanowires and their distribution in silicone matrix was examined by optical microscopy.
The optimal technological conditions for maximum dispersion and homogeneous mixing have been
established.

7-30. V. Videkov, M. Aleksandrova, B. Tzaneva, S. Andreev, Copper Nanowires Filler
to Fluxes for Fabrication of Diffusion Soldering Paste, 2020 IEEE XXIX International
Scientific Conference Electronics (ET 2020), 16-18 Sept. 2020, Sozopol, Bulgaria, 2020,
pp. 1-4. (doi: 10.1109/ET50336.2020.9238307)

Pesiome: Cratusita npeactaBs u3cnegBaHe Ha Bb3MOXHOCTTa 3a [AobaBsAHe Ha MegHu
HaHOMPOBOAHULM KbM CTaHOAPTHWM MacTu 3a 3anosiBaHe, 3a Aa ce Nonyyy Andy3HO 3anosiBaHe.
PasrmegaH e noaxod 3a npeaBapuUTenHO CMeCBaHe Ha HaHoMpoBOAHUUUTE € roc U
rnocneasalloto MM gobaesiHe KbM criosiBallata nacta. [peanoxeH e meTof 3a v3crneaBaHe Ha
cTabunHocTTa Ha MeaHNTE HAHOMPOBOAHMLM B pa3nunyHu noTouun. Baxa npeacraBeHun n pesynraTti,
CBbp3aHu C U3crneaBaHeTo Ha cTabunHocTTa.

Abstract: The paper presents a study of the possibility of adding copper nanowires to standard
solder pastes in order to obtain diffuse soldering. An approach for pre-mixing the nanowires with flux
and their subsequential addition to the solder paste was considered. A method for investigation of
the stability of the copper nanowires in different fluxes was proposed. Results, related to the stability
study were also presented.

'7-31. P. Venev, B. Stefanov, V. Milusheva, B. Tzaneva and V. Videkov, "Fabrication of
Conductive Copper Patterns Using Photocatalyst-activated Electroless Deposition," 2021
12th National Conference with International Participation (ELECTRONICA), 2021, pp. 1-
4 (DOI: 10.1109/ELECTRONICA52725.2021.9513710)

Pe3rome: lNpeacrasame npouenypa 3a CENEKTUBHO XMMWUYHO OTfaraHe Ha MegHW n3obpakeHus
BbpPXY HaHOMOPEeCTa NoAsioXKa OT aHOA4EH anyMUHUEB okcuz 6e3 nanonssaHe Ha ooTonuTorpadus
N Ha GnaropodHn meTanu Kato akTuBaTopu. Ypes 3on-ren texHonorus cybctpartbT OT aHoaupaH
anymuHui Gewle yHKUMOHANMU3MpaH CbC CMOW OT TUTAHOB OWOKCWUA, C KOETO 3HaYuUTerHO ce
nogobpsiea HeroBaTa XMMUYHa CTAOWMAHOCT B ankaneH enekTponut 3a medHo nokputmne (pH>13).
doToKaTanMTU4YHaTa akTMBHOCT Ha TUTAHOBUSA ANOKCKA NO3BOSISIBA CENEKTUBHO OTrlaraHe Ha MegHu
3apoaum ypes UV obnbuBaHe. MegHuTe 3apoauium Cnyxart KaTo katanusaTop Mnpu npoueca Ha
XUMUYHO NOMeasBaHe, Npu KOWTO OT CbLUMSA pasTBOP 3apOoAULLIHMAT crnown ce yaebenssa XMMUYHO
00 npoBoaawo n3obpaxeHue. Miacneasanm ca edpektute ot UV-o06nbyBaHe n NpogbIpKMTENHOCTTA
Ha XMMWUYHOTO OTNaraHe BbpXy JIMCTOBOTO CbNPOTUBINEHNE M OMOKPSIHETO Ha MeaHaTa NOBbPXHOCT
OT TpW BMAa cnomsalim nacTu.
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Abstract: We present a noble-metal-free procedure for selective electroless deposition of copper
patterns on a porous anodic alumina substrate. The substrate was functionalized with titanium
dioxide capping layer via sol-gel dip-coating to improve its chemical stability in an alkaline copper
plating electrolyte (pH>13). The photocatalytic activity of the titanium dioxide allows for selective
deposition of copper seeds by UV lithography. The seed layer can then develop into a conductive
pattern inside the same plating electrolyte. The effects of UV irradiation and electroless deposition
duration on the sheet resistance and wettability of the copper surface by three types of solder pastes
were studied.

r7-32. R.P. Rusev, G.V. Angelov, B.R. Tzaneva and M.P. Aleksandrova,
"Electrophoretic Deposition of Rochelle Salt on Cu20 Plate," 2021 56th International
Scientific Conference on Information, Communication and Energy Systems and
Technologies (ICEST), 2021, pp. 107-110 (DOI: 10.1109/ICEST52640.2021.9483526)

Pe3tome: PaspaboTeH e HOB MeTof 3a enekTpodopeTM4HO oTnaraHe Ha nuesocnoese. PowenosaTa
con ce otnara Bbpxy nnoya ot Cu-O npu Hanpexenue 7 V 3a 5 MuHyTW. MIl3cnegBaHeTo ¢ nomoLyta
Ha CKaHupalla enekTpoHHa MWKPOCKOMNWS fnokasa, Ye e OoTrnefaH HaHopa3MepeH MNOACMOoW OT
MMWKPOCKOMUYHW KpucTanu. FeHepmnpaHOoTO HanpexeHue e ¢ amnnmtyga 622 mV. Nony4yeHnsT nmeso
moayn d33 e 223.1 pC/N, KoeTo € CpaBHUMO C HaN-CbBPEMEHHUTE METOAN 3a OTnaraHe.

Abstract: A new method for electrophoretic deposition of piezolayers is developed. Rochelle Salt is
deposited over a plate of Cu,O at a voltage of 7 V for 5 minutes. The investigation using scanning
electron microscopy showed that a nanosized sublayer of microscopic crystals was grown. The
generated voltage is with 622 mV amplitude. The obtained piezo module d33 is 223.1 pC/N which is
comparable to the state-of-the-art deposition methods.

I'7-33. B.R. Tzaneva, Georgieva, M.G., Lazarova, D.S., Petrova, M.H., Uniformity of
Electrochemical Deposition on Thin Copper Layers, Proc. of 30th International Scientific
Conference Electronics, ET 2021 2021, 173511 (DOI: 10.1109/ET52713.2021.9579652)

Pestome: B Tasu ctatus ce uscnensa BrnvsHMETO Ha gebenuHaTta Ha XMMUYHN MEOHWN CITIOEBE BbPXY
paBHOMEPHOCTTA Ha eNeKTPOXMMNYHOTO yaebensisaHe. M3non3eat ce Tpu pasnuyHu enekTponuta
3a XMMWYHO noMeasiBaHe, a NosfiydYeHuTe OT TSX CrnoeBe ca oxapaktepusmpaHn cbe SEM n XRF.
PaBHOMepHOCTTa Ha OTnaraHeTo e NpocrneaeHa Ypes3 n3MepBaHe Ha NIMCTOBOTO CLNPOTUBIEHNE Ha
CInoeBeTe B pasfnn4YHM TOYKM MO NPOTEXKEHME HA NPOOUTE. YCTAHOBEHO €, Y€ XMMNYECKN HAHECEHUTE
cnoeee umar no-ronsiMa gebenvHa B gonHaTa 4acT Ha npobute. O6paTHOTO ce Habniogasa npu
oTAanevyaBaHe OT To4ykaTa Ha CBbp3BaHE C TOKOBMSI KOMEKTOP Cred  enekTpPoXMMWYHOTO
yoebensBaHe Ha cnoeseTe, Npy KOETO NMUCTOBOTO CbMPOTUBMEHME CE YBENU4aBa.

Abstract: In this paper the influence of the thickness of electroless copper layers on the uniformity
of electrochemical thickening is investigated. Three different electroless baths are used and the
obtained layers are characterized by SEM and XRF. The sheet resistance is measured in different
points along the samples. It was found that the electroless deposited layers have a greater thickness
in the lower part of the samples. The opposite is observed with distancing from the connecting point
in the subsequent electrochemical layers and the sheet resistance increases.

I'7-34. Vrublevsky, |., Chemyakova, K., Lushpa, N. Tuchkovsky A, Tzaneva, B., Videkov,
V., Obtaining, properties and application of nanoscale films of anodic titanium dioxide on
Ti-Al films for perovskite solar cells, Proc. of 30th International Scientific Conference
Electronics, ET 2021 2021 (DOI: 10.1109/ET52713.2021.9579605)

Pestome: lNpeanoxeHn ca HauMHu 3a cuHTE3 Ha TiO2 dunmm ¢ NONynpoBOAHUKOBM CBOMCTBA MO
MeTO4a Ha eneKTPOXMMUYHO OKUCIieHne Ha Ti 3a N3nofi3aBaHe KaTto eneKTPOHEH TPaHCMNOPTEH Cron
Ha NepPOBCKUTHUN CITbHYEBM KNeTkn. 3a aHogupaHe Ha TUTAHOBMSA OUITM Ce U3MOon3Ba eNekTPOonuT Ha
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Gasata Ha cmec oT 2% BOOEH pas3TBOP Ha okcanoBa kucenuHa M 1% BOAeH pa3TBOp Ha
cyndamunHoBa kucenuvHa. lNMonyyeHunte pesyntaTtu nokassar, 4e Al 1 Ni UMaT MHXEKLMOHHU KOHTaKTU
KbM aHogHute TiO2 dwunmn. HaHopasmepHute UAMM OT TUTAHOB OKCUA WMAT HUCKO
CbMPOTMBIIEHME U NPABOMNHENHN N cuMeTpudHm | - V xapaktepuctukun. OTrpsiBaHeTo Ha ounmmn ot
TUTaAHOB OKCUA, BOAW A0 3HAYUTENHO HamarnsiBaHe Ha CbMPOTUBMEHMETO MY.

Abstract: The modes of synthesis of TiO> films with semiconducting properties by the method of
electrochemical oxidation of Ti are proposed for use as an electronic transport layer of perovskite
solar cells. To anodize the titanium film, the electrolyte based on a mixture of a 2% aqueous solution
of oxalic acid and a 1% aqueous solution of sulfamic acids was used. The results obtained showed
that Al and Ni have injection contacts to the anodic TiO: films. Nanoscale titanium oxide films have
low resistivity and rectilinear and symmetric | - V characteristic branches. Annealing of titanium oxide
films leads to a significant decrease in the resistivity.

'7-35. R.P. Rusev, I.N. Ruskova, B.R. Tzaneva, M.P. Aleksandrova, A.N. Tzonev, Piezo
Effect of Collagen Layer with Rochelle Salt Nanocrystals, Proc. of 2022 XXXI
International Scientific Conference Electronics (ET), 13-15 September 2022, Sozopol,
Bulgaria (DOI: 10.1109/ET55967.2022.9920266)

Pestome: C nomoLuTa Ha enekTpodopesa e OTNOXEH KorareHOB Cron C NMe30enekTpuYHM CBONCTBa
3a HyxauTe Ha buoenekTpoHukaTta. EctecTBeHuTe NnMeso matepuany ce xapakrepusmpaTt C HUCBK
nueso moayn. CTOMHOCTTa Ha nNues3o Moayna ce yBenuyaBa ypes3 enekTpodopeTMyHO oTrnaraHe
(EPD) Ha Rochelle Salt/Collagen. Nony4yeHnsT cnon ce CbCTOM OT HaHOKpUCTarneH noAacrion oT
Rochelle Salt 1 HexomoreHHO pasnpefeneHn KorareHoBu arperatu Bbpxy Hero. To3u crion nma
BMCOKa NMe30 peakuusi, CpaBHMMA C HEOPraHUYHUTE NMe3o MaTepuanu.

Abstract: A piezo layer from Collagen was deposited by electrophoresis for bio-electronics needs.
Natural piezo materials are characterized with low piezo module. The value of the piezo module is
increased by electrophoretic deposition (EPD) of Rochelle Salt/Collagen. The resulting layer consists
of a Rochelle Salt nanocrystalline sublayer and inhomogeneously distributed Collagen aggregates
on it. This layer has a high piezo response comparable to inorganic piezo materials

I'7-36. Rusev, R. P, Angelov, G. V, Tzaneva, B. R, Aleksandrova, M. P, 2022, Improving
Piezo Effect of Egg Shell Composition by Rochelle Salt Nanocrystals, ICEST 2022, pp.
1-4 (DOI: 10.1109/ICEST55168.2022.9828646)

Pe3stome: lNuesoenekTpuyHnsa edekT Ha crnoese, CbAbpXally AlveHa yepyrika e uacnefsaH 3a
NPUNOXeHWs1 3a 3erneHa eHeprus n enekTpoHukaTa. CnoeseTe ce oTnarat vpes3 enekrTpodopesa
BbPXYy anymuvHmeBn nnactvHum npm 60 V 3a 2 MuHyTWM. Te nokassBaTt Mo-cuneH nueso moayn B
CpaBHEHME CbC CIoeBeTe, MOfyYeHUM 4Ype3 HAKOM TPaOULMOHHWU TEeXHUKW. 3a LONbiHUTESNTHO
nogobpsieaHe Ha NMe3o MoAyna Ha cbCTaBa OT sNMYeHa Yepynka e wmanonssaHa gobaBka OT
ovocvBmecTuma cerHetoBa con  (Rochelle Salt). Conta «kpuctanusampa nog d¢dopma Ha
HaHOpa3MepHW YacTULUM B Cros OT AideHaTa Yyepynka. ToBa yBenmyasa MHOrOKpaTHO nnesomMmoayna
Ha Crnod 1 ToM CTaBa CPaBHUM C MOLYIUTE HA HEOPraHUYHUTE MOHOKpPUCTAaNM.

Abstract: Piezoelectricity of deposited layers of eggshell composition are investigated for green
energy and electronics applications. The layers are deposited by Electrophoresis onto aluminum
plates at 60 V for 2 minutes. They exhibit stronger piezo modulus compared to layers obtained by
different techniques. An additive of biocompatible Rochelle Salt is used for further improvement of
the piezo modulus of the egg shell composition. The Rochelle Salt ingredient crystalizes in
nanocrystals in the egg shell composition. This increases multiple folds the piezo modulus of the
layer and it becomes comparable to the moduli of inorganic monocrystals.
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I'7-37. Vanya Dyakova, Boriana Tzaneva, Yoanna Kostova, Influence of Zn as minority
alloying element on the uniform and local corrosion of amorphous rapidly solidified
AlCuMg(Zn) ribbon, AIP Conf. Proc. 2449, 060013 (2022)
(https://doi.org/10.1063/5.0090752); SJIR(2022)=0.164)

Pe3rome: M3cnegBaHo e BNNSHMETO Ha nermpaly enemeHT Zn B agnanasoHa ot 1% o 3 at.% Bbpxy
KOPO3NOHHOTO noBefeHne Ha 6bp30 BTBbpAeHU (AICUMQ)i00xZNx NEHTU ¢ amopdpHocT oT 71% Ao
45%. 3a ycTtaHoBsIBaHe noBeAeHNeTo KbM obLa Kopo3us ca NpoBeAeHN rpaBUMETPUYHN TECTOBE,
KaKTO U NOTEHUMOAMHAMMYHM TECTOBE 3a fokanHa (nuTtuHrosa) koposus B 3,5% NaCl. YcraHoBeHO
€, Ye C yBennyaBaHe Ha CbAbpPXXaHMETO Ha LMHK B NNEHTUTE, yCTONYMBOCTTA Ha KOPO3Msa Hamansaea.
CKopocTTa Ha KOpO3Msl Ha NEHTUTE C MaKCMMarHoO CbabpXXaHne Ha LMHK oT 3 aT.% gocTura CTOMHOCT
ot 38,5 mg/m?h, KoeTo e LIecT MbTW No-BUCOKO OT Taan 3a AICuMg neHTa 6e3 uuHk. OnpegeneHnTe
ype3 NOTEHUNOANHAMUYHUA METO[ XapaKTepUCTMYHM MOTEeHUManu Ha nutuHroobpasyBaHe M Ha
penacvBMpaHe ce U3MecTBaT B MOJIOXMUTENHA NOCOKa C yBenu4aBaHe Ha CbAbpXXaHMETO Ha Zn.
HabniogaBaHOTO OTKIOHEHWE € HaW-CUINHO M3pas3eHo 3a neHtata ¢ 3 ar.% Zn, ocobeHo 3a
noTeHumnana Ha penacuempaHe. Ha NoBbPXHOCTTa Ha LUMHK-CbObPXAaLWMUTE NEHTUN ca PErMCTPUpaHn
MaKpOMUTUHIN, KOHLEHTpUpaHn B obnactute ¢ HaTpyneBaHe Ha HaHodasn Al,CuMg / Alx(Cu,Zn) n
A|5(CU,Zn)5Mgz.

Abstract: The influence of minority alloying element Zn in range from 1% to 3 at.% on the corrosion
behavior of rapidly solidified (AICuMg)100-xZnx ribbons with amorphousness from 71% to 45% was
studied. Gravimetric tests for uniform corrosion and potentiodynamic tests for local (pitting) corrosion
were carried out in 3.5% NaCl. It was established that with the increasing the zinc content in the
ribbons, corrosion resistance decreases. The corrosion rate of the ribbons with a maximum zinc
content of 3 at.% reaches a value of 38.5 mg /m2h, which is six times higher than the value for the
AlCuMg ribbon without zinc. The characteristic pitting and protection potentials determined by the
potentiodynamic method are shifted in a positive direction with the increasing of Zn content. The
observed deviation is most pronounced for the ribbon with 3 at.% Zn, especially for the protection
potential. Macropits concentrated in the regions with accumulation of nanophases Al2CuMg /
Al2(Cu,Zn) and AI5(Cu,Zn)6Mg2 were registered on the surface of zinc content ribbons.

7-38. R.P. Rusev, B.R. Tzaneva, |.N. Ruskova, M.P. Aleksandrova and S.V. Kolev,
"Substrate Effects on Electrophoretic Deposited Biocompatible Piezo-Salts," 2023 58th
International Scientific Conference on Information, Communication and Energy Systems
and Technologies (ICEST), Nis, Serbia, 2023, pp. 235-238 (DOI:
10.1109/ICEST58410.2023.10187305)

Peslome: dopmupaHM ca NMesocrioeBe OT HETOKCMYHM M GMOCHLBMECTMMM CONMM 3a 3eneHaTta
MUKPOENEKTPOHMKA, KaTO CErHETOBA COM 1 aMOHMEB anxuaporeH docdart. Tean crnoese ce otnarat
ype3 enekTpodopesa BbPXY anyMUHUEBU U MedHW cybctpatu. MacnegBaHO € BRMSIHMETO Ha
cybcTpatute BbpXy Mopdonormsita Ha CrioeBeTe U TeXHUS NMe300TroBop. [onyyeHuTe CTpykTypu
ca MONUKPUCTArnHW, HO MMaT nMe3oMoadynu, CPaBHMMU C MOHOKpUCTanuMTe W HeopraHuyHata
Kkepamuka.

Abstract: Piezo layers of non-toxic and biocompatible salts are formed for the green
microelectronics, such as Rochelle Salt and ammonium dihydrogen phosphate. These layers were
deposited with electrophoresis on aluminum and copper substrates. The influence of the substrates
on the morphology of the layers and their piezo-response were studied. The obtained structures are
polycrystalline, but have the piezo-moduli comparable to monocrystals and inorganic ceramics.
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Pe3romeTa Ha nyonukauum B rpyna I, nokasarten 8
Hay4yHu ny6nukauum B HepedepupaHu cnmMcaHus ¢ Hay4HO peueH3upaHe unm
peAaKkTnpaHn KONeKTuBHU TpyaoBe

Abstracts of publications in group D, indicator 8
Scientific publications in non-refereed journals with scientific review or edited
collective works

8-1. A. baHkoBa, B. Bugekos, b. LlaHeBa, 13cneaBaHe TepMoMexaHnyHa yCTOMYMBOCT
Ha cuctemarta aHOA4EeH oKcua/anyMuHun, OOUWHUK Ha MmexHU4YecKu yHueepcumems-
BapHa, Tom 1 (2013) 168-171, ISSN: 1311-896X

Pe3tome: B 3aBMCUMOCT OT MPUMOXEHNETO Ha HaHoMaTepuanuTe OT 3HadeHwe ca onpeneneHu
TexHu cBoncTBa. B cnyyante Ha paboTa npu BUCOKM U NPOMEHSLLUN ce TemnepaTypu € Heobxoammo
no3HaBaHe Ha TaAxHaTa (pU3MKo-MexaHW4yHa yCTOMYMBOCT. B HacToswma aoknag ca npencraBeHu
pesyntatn oT TEPMOMEXaHUYHU U3MUTBAHUSA HA HAHOCTPYKTYpUpPaH aHOOEeH OKCuA Ha anyMuHUS,
narpageH Bbpxy anymuHui. Bbpxy obpasum Ha okcupg ¢ pasnuyHa gebenvHa e Bb3gencTBaHO
MEeXaHN4HO 1 TeMnepaTypHo. HYacT oT obpa3suuTe ca oTrpeTy npegsaputenHo npy temnepatypa 550
— 600 °C 1 cnen ToBa ca NOASNIOXKEHN HA MEXaHUYHU, TeMNEpPaTypPHU U KOMOUHUPaHU Bb3AENCTBUS.
N3cnepBaHu ca obpasum ¢ e4HOCTPaHHO U ABYCTPaAHHO aHOAMPaHe Mpu U3non3saHe Ha anyMuHuim
C pasfnnyHa 4YnUCToTa, KakTo M cnep pasnudeH 6pon LMKIMYHM Bb3genctsus. [NpenctaBeHn ca
pesynTtaTute 3a nosiBata Ha MexaHW4HM OedEKTU B OKCMOHOTO NOKpuTUe. KOHTpPONbT 3a Hanuyune
Ha gedeKkTn e M3BbpLUBaAH Ype3 ONTUYHO HabnAeHNe U KOHTPOS MPOBOAMMOCTTA Ha OKCUAHOTO
nokpuTune.

Abstract: Depending on the application of the nanomaterials certain properties of them are of
importance. In the case of operation at high and varying temperatures is required knowledge of their
physical and mechanical durability. This report presents the results of thermomechanical testing of
nanostructured anode oxide of aluminum, built on aluminum. Samples of oxide of different
thicknesses are impacted mechanically and thermally. Part of the samples are annealed at 550 —
600 °C before the oxide is grown and then they are subjected to mechanical, thermal and combined
impacts. The samples examined were anodized on one or both of their sides. The aluminum used
for the samples is with different purities. The samples were subjected to different number of cyclic
impacts. The results for the emergence of mechanical defects in the oxide coating are presented.
Control of defect appearance is performed by optical monitoring and conductivity control of oxide
coating.

8-2. B. Bugekos, Bb. LlaHeBa, A. baHkoBa, N. Bpybnescku, K. YepHsikoBa, VIacneaBaHe
Ha CNONHU CTPYKTypKn oT MeMbpanu Ha Al,Os, [IBageceT n Tpeta MexayHapogHa HayyYHo-
TEXHU4YecKa kKoHepeHuunsa “ABToMaTM3aums Ha QUCKPeTHOTO NpomssoacTeo” AL 2014,
Cosonon, toHn 2014, bbnrapus; HayyHn mM3BecCcTUss HA HayYHOTEXHUYECKUSA CbHO3 MO
MaLmnHocTpoeHe, (ISSN-13 10-3946) XXIlI, 4/153, toHn 2014 ctp. 374-377

Pe3lome: B matepuana e pasrnegaH MeTod WM eKCnepuMmeHTanHa MnoCTaHOBKa 3a u3cnegBaHe
MEeXaHU4yHM napameTpu Ha MeMbpaHun OT aHO4EH oKcua Ha anymMuHua. Cblumte morat ga Hamupar
npunoxexue B pasnuyHn MEMC cTpyKTypu 1 € BaXKHO TAXHOTO NoBeAEeHME NPU OrbBaHe U TPUEHE.
MpeacTtaBeHun ca pesyntatute ot paspaboTka n N3roTBsiHe Ha TeCToBM obpasuum.

Abstract: The material discusses a method and experimental setup for studying the mechanical
parameters of anodic aluminum oxide membranes. They can be used in various MEMS structures
and their behavior under bending and friction is important. The results of the development and
preparation of test specimens are presented.
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8-3. A. Bankova, S. Andreev, K. Raykov, M. Mitov, V. Videkov, B. Tzaneva, E.
Dimitrova. Growth of Thin Films of Nanostructured Oxide on Dielectric Base,
Nanoscience & Nanotechnology, 14, (2014), pp. 85 — 88, ISSN: 1313-8995

Pestome: AHogHuaT anymuHueB okcug (AAO) e M3BECTEH C LUMPOK CMEKTbP OT MPUIIOXKEHUS B
KnacuyeckaTa eneKkTpoHuka, HaHoTexHonoruute, UHF mogynute n ap. EQHO OT npunoxeHusta my
€ U3MNOM3BaHeTo My KaTo CTPOUTENIEH KOMMOHEHT B Pa3fMYHN CEH30pU, paboTeLLn Ha ONTUYEH UK
abcopObuMOHEH MpuHUMN. B HAKOM OT Te3n NPUNOXEHUs ce M3MNOon3BaT OKCMAHMW CrioeBe C Marska
aebenvHa (B gManasoHa OT MUKPOH UK YacTy OT MUKPOH). Mony4yaBaHeTo Ha paBHOMEPEH TbHBbK
CNMON OKcuA, BbPXY AMENeKTpudYeH cybecTpaT e OT ronsM WHTepec. To3n aoknag pasrnexaa
ocobeHOCTUTE Ha MoAroToBKaTa Ha TakMBa CroeBe, CBbp3aHW C MankaTta gebenvHa Ha oKcuaHusA
crnoi n HayanHus cnoi. Mpu aHoaupaHe Ha HavyanHus criol TpsibBa Aa ce peluaT npobnemute,
CBbP3aHUN C NITbTHOCTTA Ha TOKa B TbHKMSA NPOBOASALL, CMOW, C HepaBHOMEPHO pasnpeaerneHve Ha
noTeHumana, otTaensHe Ha TonnuHa u ap. MpeacraBeHo e TEXHOMOrMYHO peLleHne 3a nony4vyaBaHe
Ha TakMBa TbHKW CrioeBe C MOMOLLTa Ha crneuuanHo NpoekTupaHa cuctema 3a rnagko nokanHo
aHoaupaHe, ynpaensiBaHa oT MuKponpouecop. 1o Bpeme Ha npoueca HenpekbCcHaTo ce creawu
NnpoMsiHaTa Ha oBLWMSA TOK U Ce KOHTponupa noLyTa, KosTo Lie 6bae aHoampaHa.

Abstract: The anodic aluminum oxide (AAO) is known for a wide range of applications in classical
electronics, nanotechnology, UHF modules and others. One of its applications is its use as a building
component in a variety of sensors operating based on an optical or absorption principle. In some of
these applications, oxide layers with a small thickness (in the range of micron or parts of a micron)
are used. Obtaining an uniform thin layer of oxide on dielectric substrate is of great interest. This
report examines the peculiarities of the preparation of such layers associated with the small thickness
of the oxide layer and the initial layer. In anodizing of the initial layer the issues should be resolved
related to the current density in the thin conductive layer, with an uneven distribution of the potential,
release of heat and others. A technological solution to obtain such thin layers using specially
designed system for smooth local anodizing operated by a microprocessor is presented. During the
process, the change of the total current is constantly monitored and the area to be anodized is being
controlled.

'8-4. A. Bankova, V. Videkov, B. Tzaneva, S. Andreev, Investigation of the mechanical
stability of nanostructured anodic aluminum oxide, Nanoscience&Nanotechnology, 15
(2015) 51-54; ISSN:1313-8995

Pe3rome: Npe3 nocnegHoTo gecetTuneTme HaHOCTPYKTYPUPaHUAT aHoaeH anymuHmnes okeung (AAO)
Cce npeBbpHa B €4uMH OT HaW-LUIMPOKO M3MOM3BaHUTE mMaTepuanu B MUKPO- U HAHOTEXHOMNOrmuTe.
CamoopraHuanpaHmaT sucokonogpeneH AAO npegnara MHOro NpeauMcTBa, BKIHOYMTENHO NPOCTO
N peHTabunHo NPOM3BOACTBO U KOHTPONMPYyEM AuameTbp Ha MopuTe C HaHOMETPWUYHA TOYHOCT.
Mopagmn ToBa AAO ce nsnonssa MHTEH3MBHO KaTo nnatdopma 3a paspaboTBaHe Ha HOBW BMOOBE
YCTPOWCTBA C pasnunyHu NpunoxeHus. Hanpumep B MukpoenekTpoMmexaHnyHmte cuctemum (MEMS)
HaAHOCTPYKTYpupaHu cBO6OAHO CTOALLM MeMBpaHu 1 rpeaun ce U3nonssaT KaTo CEeH30PHU eneMeHTH
WNNM KaTo 3aABWXKBALLM MEXAHU3MU 3a MPEXBbPMIAHE Ha MexaHudyHuTe fedopmaumm KbM
enekTpuyeckn curHanu. CnepoBaTenHo TakbB MapamMeTbp KaTo MexaHuyHata CcTabunHoCT Ha
oKkcuaa e oT NbpPBOCTENEHHO 3HAYeHUe 3a NPON3BOACTBOTO Ha ropHUTE yCcTponcTaa. Llenta Ha Tasu
paboTta e ga npeacTtaBu pesyntatuTe OT HOBoOpaspaboTeHa eKkcnepuMMeHTanHa yCTaHOBKa 3a
MEXaHU4YHO OrbBaHe Ha HAHOCTPYKTYpMpaHu cBOBOAHO CTOSALWM MemMbpaHu 1 rpean OT anyMUHUEB
okcua. MNMponsesegeHnTe obpasum, pasrfnexgaHn B HACTOSALWOTO n3cneasaHe, umat gebenvHa ot 2
MM 1 4 ym, KOUTO Cca NPUrOTBEHN Ype3 CernekTUBEH NpoLec Ha euBaHe U aHoaupaHe. NosTapsawoTo
Ce MEeXaHU4HO OrbBaHe Ce NOCTUra Ype3 MexXaHn3bM, 3a4BWKBaAH OT eNeKTpoMarHuT, cnocobeH aa
N3BbPLLBa NpeunsHo namecTteaHe. lNonyyeHnte pesyntatv morat ga 6baat n3nona3saHu B pasnmyHn
HaAHOTEXHONMOMMYHU MNPUMNOXEHUS, KOUTO U3MNon3BaT aHogHa memOpaHa OT anyMWHUEB OKCUA,
nognoXeHa Ha NOBTapsLLM ce HaToBapBaHWSI.
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Abstract: Over the past decade nanostructured anodic aluminum oxide (AAO) has become one of
the most widely used materials in micro- and nano-technology. The self-organized, highly ordered
AAO offers many advantages, including simple and cost-effective fabrication and controllable pore
diameter with nanometric precision. Therefore, AAO has been intensively used as a platform for
developing new types of devices with various applications. For instance, in micro electromechanical
systems (MEMS), nanostructured free standing membranes and beams are being used as sensing
elements or as actuators for transferring the mechanical deflections to electrical signals. Hence, such
a parameter as the mechanical stability of oxide is of prime importance for the manufacture of the
above devices. The aim of this work is to present the results from a newly developed experimental
setup for mechanical bending of nanostructured free-standing membranes and beams of aluminum
oxide. Fabricated specimens considered in the present study have a thickness of 2 ym and 4 um,
which are prepared using a selective process of etching and anodizing. Repetitive mechanical
bending is achieved through a mechanism driven by an electromagnet capable to perform precise
displacement. The results obtained can be used in various nanotechnological applications that use
anodic aluminium oxide membrane, subjected to repeated loads.

8-5. B. Tsaneva, A. Bankova, V. Videkov, K. Chernyakova, |. Vrublevsky, “Potential
usage of nanoporous anodic alumina in bar coding in the medium IR range”, Proc. of
International conference NANOMEETING 2015 Physics, Chemistry and Applications of
Nanostructures, 26-29 May 2015, Minsk, Belarus, p. 152-154; ISBN: 978-981-4696-51-7

Peslome: M3crneaBaHu ca konebaHusita B MHppavepBEHNTE CNEKTPU HA OTPaKEHNE Ha HAHOMOPECT
aHogeH anymuHue okcua (NAA), obpasysaH B 0,3 M BOAEeH pa3TBOp Ha oOkcarioBa KuUCenuvHa.
lMoka3aHo e, Yye BpoAT M No3nUMsTa Ha MakCUMyMWUTE Ha TPenTeHe B CMEKTPUTE Ha OTpaKeHue
3aBUCAT KakTo OT aebenuHaTta Ha dwunma, Taka n ot pasmepa Ha nopute B NAA. OGcbxaga ce
noteHumManHoTo wusnon3saHe Ha NAA Kato 3aWMUTHU W  MOEHTUMPUKALMOHHM €eTUKeTM 3a
WHpOPMaLIMOHHA CUTYPHOCT.

Abstract: The oscillations in reflectance infrared spectra of nanoporous anodic alumina (NAA)
formed in 0.3 M aqueous solution of oxalic acid were studied. The number and position of oscillation
maxima in the reflectance spectra are shown to depend on both film thickness and pore size in the
NAA. The potential usage of NAA as protective and identification labels for information security is
discussed.

8-6. B. BupgexoB, A. baHkoBa, Bb. LlaHeBa, W. Bpy6nescku, K. YepHsikoBa,
"ExcnepumeHTanHn metoamn 3a uanuteaHe Ha aHogeH Al203 Ha orbBaHe", [1BageceT u
yeTBbPTa MeXxayHapodHa HayvyHO-TexHuYecka KoHdepeHuuss “ABToMatmsauma Ha
auckpeTtHoTo npoussoacteo’ Al 2015, Cosonon, oHn 2015, Benrapua

My6nukyBaH B: Hay4yHu useecmusi Ha Hay4HOMEeXHUYECKUSI Cbio3 10 MallUHOCMPOEHE,
XXIII, 9/172, toHn 2015 ctp. 333-339; ISSN-1310-3946

Peslome: B HacTosiluma goknag ca npeacTaBeHn pesynTtati oT U3NUTBaHE Ha HAHOCTPYKTYpUpaHu
mMeMOpaHK, MNOAMOXEHNW Ha MHOrOKpaTHM OrbBaHusi. [lokasaHu ca BapuaHTU 3a napanesniHo
M3NUTBaHe C Lien CpaBHEHWE Ha pesynTaTuTe 3a pasnuyHu mMembpaHu. M3nuTtBaHusiTa ca ¢ uen
onpefensiHe rpaHNYHUTE PEXMMK 3a paboTa Ha MeMGpaHuTe npu nsnonasaHeTo um B MEMC.

Abstract: This report presents results of testing nanostructured membranes subjected to repeated
bending. Variants for parallel testing are shown to compare the results for different membranes. The
tests are aimed at determining the operating limits of the membranes when used in MEMS.
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8-7. A. baHkoBa, B. Bugekos, b. LlaHeBa, M. Mutos, "lporpammpyema cuctema 3a
MEXaHU4YHM W3NUTBaHMA Ha MeMOpaHu OT HaHOCTPYKTypupaH okcua", [BageceT u
yeTBbpPTa MeXayHapoaHa HayvyHO-TexHMYecka KoHdepeHumss "ABTomaTu3auus Ha
anckpeTHoTo npomssoacTeo” AN 2015, Cosonon, toHn 2015, Bbnrapus

My6nukyBaH B: HayyHu uzgecmusi Ha Hay4YHOMEXHUYECKUS Cbo3 10 MalluHOCMpPOEHe,
(ISSN-13 10-3946) XXIll, 9/172, toHn 2015 cTp. 340-346

Pe3rome: B HacTosilwaTta ctatusa ce npeacTaBsa anapaTHO-NPorpamMHoO peLleHre Ha nporpaMmmpyema
cucTeMa 3a MeXaHUYHU N3NUTBaHMSA Ha MeMOpaHn OT HAHOCTPYKTYpUpPaH aHOAEH anyMUHUEB OKCUA
(AAO), KakTO M pesyntatuTe nonyyYyeHn ¢ Heda. LIMKNMYHO NOBTapsLLO Ce MEXaHW4YHO OrbBaHe,
NPUIOXEHO BbPXY MemOpaHu, ce MnocTura 4Ypes MexaHuM3bM, 3a4BWXKBaH OT CTbMKOB MOTOP,
cnocobeH fa NOCTUrHEe MpeumMsHO MNpeMecTBaHe, KakTo W pPaBHOMEPHOCT Ha [OBMXEHMWETO.
N3cnegBaHuTe HaHOCTPYKTypupaHu membpanu ca ¢ gebenunHa 0,5um mn 2um, KoUTo ca NnonyyeHu
ypes U3NOoN3BaHe Ha CereKkTMBHU NpoLecn Ha aHogmpaHe v euBaHe. NonyyeHuTe pesyntatv morat
ha 6baaTt u3non3eaHM B pasfiMdHU HAHOTEXHOSOMMYHWU MPUMOXKEHNH, M3nonssawm MembpaHu ot
HaAHOCTPYKTYpUpaH OKCUA Ha anyMUHUS, NOASIOKEHN Ha MHOTOKpaTHN HaTOBapBaHUS.

Abstract: This article presents a hardware-software solution for a programmable system for
mechanical testing of nanostructured anodic alumina (AAO) membranes, as well as the results
obtained with it. Cyclically repeated mechanical bending applied to membranes is achieved by a
mechanism driven by a stepper motor, capable of achieving precise displacement, as well as
uniformity of movement. The studied nanostructured membranes are 0.5um and 2um thick, which
were obtained by using selective anodizing and etching processes. The obtained results can be used
in various nanotechnological applications using nanostructured alumina membranes subjected to
repeated loads.

'8-8. K. Raykov, B. Tzaneva, M. Aleksandrova, V. Videkov, Wire bonding on metalized
nanostructured anodic aluminum oxide, Nanoscience&Nanotechnology, 16, (2016)
pp.34-36; ISSN:1313-8995

Pestome: B cbBpemMeHHaTa MUKPO- 1 HAHOENEKTPOHMKA YHKLNOHANHUTE CTPYKTYPU U METOAUTE 3a
TAXHOTO crrnobsiBaHe HenpekbCcHaTO ce passBuBaTt. B Mukpomaliab Bpb3kuTe Mexay oTAenHuTe
enemeHTU ce ocbllectaasat ypes FC (flip chip) TexHonorusa nnmn Yypes cebp3BaHE Ha MPOBOSHMULM.
Cb3gaBaHeTo Ha CTPYKTYpU, CbabpKalym HAHOCTPYKTYpUpaH aHOAEH OKCUA OT anyMUHWUIA, N3UCKBA
CBbp3BaHe Ha KOHTAKTHWU NOASIOXKN C TeN BbPXY okcuaa. B Tasn paboTa ca npeactaBeHun pesynraTtu
OT pa3paboTBaHETO Ha NapamMeTpuUTE 3a CBbp3BaHe Ha Ten 3a MoaepHusnpaH tenbongep AB300,
npousseneH ot ,Assembly Automation”. 3anenBaHeTo ce M3BbPLIBA CbC 3MaTHa Xuyka 4pes
YNTPa3sByK UNn ynTpasBykoBa TEPMOKOMMPECUS BbPXY KOHTaKTHW MMowanku, Cb3gadeHu BbpXy
mem6paHu ot Al,O3. MeTanHuTe crnoese, N3NOMN3BaHN 3a KOHTAKTHUTE NMOLLAAKK, ca n3paboTeHn oT
anyMvHUA, Meg Unun HUKen u ca ¢ gebennHa B gnanasoHa ot 100 nm go 2 ym. MeTtanHuTe croese
3a KOHTaKTHUTE nrowagkm ce cbagaeaTt vpe3 PVD nnu enekrpoxMMmnyHo otnaraHe.

Abstract: In the modern micro and nanoelectronics the functional structures and the methods for
their assembly are continuously developing. In micro scale, connections between the individual
elements are made by FC (flip chip) technology or by wire bonding. Creation of structures containing
nanostructured anodic oxide of aluminum requires wire bonding of contact pads over the oxide. In
this work are presented results from the development of wire bonding parameters for modernized
wire bonder AB300 produced by ,Assembly Automation”. The bonding is performed with gold wire
by ultrasound or ultrasound thermo-compression on contact pads created on membranes of Al,Os.
The metal layers used for the contact pads are created of aluminum, copper or nickel and are with
thickness in the range of 100 nm to 2 um. The metal layers for the contact pads are created by PVD
or electrochemical deposition.
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r8-9. M. Mitov, V. Videkov, B. Tzaneva, A. Bankova, Tsv. Popov, The influence of an
aluminum oxide coating on the cathode, on the ignition voltage of dc gas discharge,
Nanoscience&Nanotechnology 17 (2017)32-35; ISSN:1313-8995

Pestome: Llenta Ha Ta3u paboTa e Aa ce uscneasa BMAHMETO HA OKCUAHO MNOKPUTUE BbPXY KaTtoaa
BbPXY HanpexeHWeTo Ha 3anarneaHe Ha NOCTOSHEH rasoB pa3psa. EkcnepumeHTuTe ca npoBeaeHn
B NPOTOTWUN Ha UUNUHAPUYEH MNasMOXUMWUYEH peakTop, ¢ o6l aHOo4 U CEKUMOHHWU anyMWHUEBU
KaTogu, C pasnuyHa rpanaBoCT Ha MOBLPXHOCTTA. B nmpoBegeHUTe ekcnepuMeHTn anymuHueBuTe
kaTtoam 6sxa npegBaputenHo obpaboTeHu, 3a a obpasyBaT Ha NOBBPXHOCTTA CU NITbTEH HEMOPECT
oKcua 1 HaHornopecT aHodeH anymuHueB okeng (AAO), cbC caMoopraHu3mpaH xekcaroHaneH macus
OT HaHomnopwu, ¢ AnameTpun Ha nopute ot 5 go 35 nm. [JbHaTa Ha nopuTte, Bbpxy nopectns AAO, ce
pa3TBapAT XMMUYECKU Npean ekcnepumeHTute. MNMpeacraBeHn ca ToukuTe Ha npekbeeaHe B AAO Ha
NMOBBbPXHOCTTA Ha KatoguTe M npou3TUyalMTe OT ToBa MNOBPeAW, MPUYMHEHM OT nnasmMaTta B
OKCMAHMA CNoW. HanpaBeHO e CpaBHeHME Ha HanpeXeHusTa Ha rasopaspsgHo 3anansaHe 3a
pasnuyHm gebenvHn n CTPyKTypM Ha okcuaHus cnon. Mopdonormata Ha NOBBPXHOCTTA Ha
NMOKPUTMETO OT anyMWHUEB OKCMA BbpXy Katoaute Oelle xapaktepusuMpaHa 4vpe3 ckaHupalia
enekTpoHHa mukpockonua (SEM), EDX aHanus, HanpeyHn ce4eHrs n onTu4YHa MUKPOCKOMKS.

Abstract: The aim of this work was to investigate the influence of an oxide coating on the cathode,
on the ignition voltage of DC gas discharge. The experiments were performed in a prototype
cylindrical plasma chemical reactor, with common anode and sectional aluminum cathodes, with
different surface roughness. In the experiments performed, aluminum cathodes were pretreated, to
form on their surface a dense non-porous oxide and nanoporous anodic aluminum oxide (AAO), with
self-organized hexagonal nanopore array, with channel diameters from 5 to 35nm. The bottoms of
the pores, on the porous AAQO, are chemically dissolved before the experiments. The break points in
the AAO on the surface of the cathodes and the resulting damage, caused by the plasma in the oxide
layer are represented. Comparison of the gas discharge ignition voltages for different thicknesses
and structures of the oxide layer was made. The surface morphology of the aluminum oxide coating
on the cathodes was characterized, by scanning electron microscopy (SEM), EDX analysis, cross
sections and optical microscopy.

rg-10. M. Mitov, V. Videkov, B. Tzaneva, A. Bankova, Tsv. Popov, ,Oxidation of
aluminum in a dc argon/oxygen plasma“, MexgyHapoaHOW Hay4YHO-MPaKkTUYECKOn
koHdpepeHunn « KOSbIBAEBCKUVE YTEHUA - 2017: KazaxcTaH 1 COBPEMEHHbLIE BbI30OBbI
BpeMeHny», nocesweHHon 80-netuto CeBepo-KasaxcTtaHckoro rocygapCTBEHHOrO
yHuBepcuteta umeHn Manawa KoablbaeBa, 12 oktabpsa 2017r, ctp. 78-84

Pestlome: Llenta Ha Tasn paboTa € ga ce u3cnensa OKUCNsIBAHETO Ha anymuHui B cmec Ar/O2 npu
NMOCTOSIHEH ra3oB paspsg. EkcnepumeHTMTe O6sixa npoBedeHM B MPOTOTMN HA UUIMHAOPUYEH
NnasmMoxXMMMYEH PEaKTOP CbC CEKUMOHEH KaToa M obuy, aHo4. MeToabT Ha XOPU3OHTasrIHUTE CeYeHUs
Oelle nepcoHanManpaH 1 U3non3BaH Kato OCHOBHA AMarHOCTMKa 3a onpeaensHe Ha KMHeTuMkaTa Ha
pactexa Ha okcuga. CoHgaTta Langmuir e manonsBaHa kaTo cybectpar. OkemabT, m3pacHan B
nnasmaTta BbpXy anymMmHueBusi cybcTpar, € nscneaBaH 4ypes aToMHo-cunoBa Mukpockonus (AFM).
AHanuampankm ekcnepMMeHTanHuTe AaHHW, OTKpUBaMe, Ye KMHeMaTuKaTa Ha pacTexa Ha okcuaa
MOXXe [ia Ce KOHTPONnpa BbB BPEMETO MpU CbLUMSA pa3psiAeH TOK U HansiraHe Ha rasa. [MNonyyeHuTe
dunMmn OT anyMUHMEB OKCMA Ca TbHKM W 34paBu, KOETO M NpaBu MOAXOAALM 32 MUKPO- U
HaAHOEMNEKTPOHHW NPUNOXEHWS.

Abstract: The aim of this work was to investigate oxidation of aluminum in Ar/O2 mixture DC gas
discharge. The experiments were performed in a prototype cylindrical plasma chemical reactor with
sectional cathode and common anode. The method of horizontal sections was customized and used
as main diagnostic to determine the kinetics of the oxide growth. The Langmuir probe was used as
substrate. The oxide grown in the plasma on the aluminum substrate has been studied by atomic
force microscopy (AFM). Analyzing the experimental data, we find that the kinematics of oxide growth
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can be controlled over time at the same discharge current and gas pressure. The obtained aluminum
oxide films are thin and robust, making them suitable for micro and nanoelectronic applications.

8-11. K. Chernyakova, |. Vrublevsky, B. Tzaneva, V. Videkov, T. Dinh, Surface
morphology analysis and nanoporous structure quantification by digital processing of
SEM images of anodic aluminium oxide films, Nanoscience & Nanotechnology 18 (1)
(2018) 34-36; ISSN:1313-8995.

Pe3rome: Mopgonornsata Ha NOBbPXHOCTTA HA TbHKWU HAHOMOPECTU aHOAHM anyMUHUEBU OKCUOHWU
dunmm Bbpxy SiO2/Si cybecTpaTtn, obpasyBaHn B okcanosa, cyribaMmHOBa M MariloHOBa KucenvHa
npn 20 V, e nacnegeana ¢ nomowita Ha SEM. SEM mn3obpaxeHusara 6sixa obpaboTteHun ¢ Imaged,
KOeTO MO3BOMM Aa Ce M3YMCNAT napameTpuTe Ha HaHomnopecTata CTpykTypa. lMokasaHo e, ye 3a
n3crnefBaHNTe aHOOHW UMK Pa3CTOAHMETO MeXAy nopute (pa3mep Ha KneTkaTa) He 3aBUCK OT
usnonasaHata 3a aHoAuMpaHeTo kucenuHa. MNonydeHute pesynTaTv NokKa3BaT, Ye No BpeMe Ha
aHoaupaHe B pe3ynTaTt Ha ronsmMoTto ob6emMHO paslMpeHune npu HapacTBaHe Ha HaHomnopecTaTa
CTPYKTYpa Bb3HUKBA MEXaHWUYHO HaNpeXeHne B aHOAHUTE hunmu.

Abstract: The morphology of the surface of thin nanoporous anodic aluminum oxide films on SiO2/Si
substrates formed in oxalic, sulfamic and malonic acid at 20 V was studied by means of SEM. SEM
images were processed with ImagedJ allowed to calculate the parameters of the nanoporous
structure. It is shown that for the studied anodic films, the inter-pore distance (cell size) was
independent of the anodizing acid. The obtained results indicate that mechanical stress in anodic
films, which is occuring during anodizing, is due to large volume expansion control of growth of the
nanoporous structure.

8-12. V. Milusheva, R. Dimitrov, T. Karagyozov, B. Tzaneva, V. Videkov, Copper
electrodeposition into nanoporous template on aluminium substrate, Nanoscience &
Nanotechnology: Nanostructured materials applications and innovation transfer, 18 (1)
(2018) 37-40; ISSN:1313-8995

Pestome: MegHuTe HaHONPOBOAHMLM Ca OT OCOOEHO 3HayeHMe 3a MUKpPOenekTpoHuKaTa 3a
NPOM3BOACTBO HA  MWKPOKOHTAKTM U @HM3OTPOMHM  MPOBOAMMM  KOMMO3UTHUM  CIIOEBE.
lMpon3BOACTBOTO HAa MeLHM HAaHONPOBOAHMUM € 00eKT Ha peauua uacnenBaHus. Bbnpekun Tosa,
HAMa CUCTEMaTU4HO M3cCriedBaHe Ha BIIMSAHWETO Ha EeKCNepUMEHTanHUTe YCroBUSA Ha
enekTpooTnaraHe BbpXy CKOpPOCTTa M paBHOMEPHOCTTA Ha 3anbliBaHE HA HaHoMopecTaTa MaTpuua
OT anyMVHUWEB OKCUA BbpXy anymuHueB cybctpaTt. B Ta3m paboTta e m3cnenBaHo BIUSHUMETO Ha
napaMeTpuTe Ha ranBaHOCTATUYEH M MOTEHUMOCTATMYEH PEXUM Ha enekTpooTnaraHe Ha mepn B
HaHonopecT Al,O3 BbpXy paBHOMEPHOCTTA Ha 3anbfiBaHE. YCTAHOBEHO €, 4Ye MO-XOMOreHHO
3anbnBaHe C Me[ Ha nopu ce HabnogaBa Npu kKatogHa MIbTHOCT Ha Toka oT 2 mA/cm? npwu
ranBaHocTaTudHM ycroBus mnn npu -450 mV vs. SCE npu noTeHuMocTaTU4HM YCIOBUS.
EoHopogHoCTTa Ha 3anbfiBaHE Ha HaHOMOPecCTUsl WabrnoH e onpegerneHa ypes HabnwgeHus Ha
HaNpPeYyHO CeYyeHne C ONTUYHA M CKaHUpaLla enekTpoOHHa MUKPOCKOMUS.

Abstract: Copper nanowires are of particular importance for microelectronics to produce
microcontacts and anisotropic conducting composite layers. The fabrication of copper nanowires has
been the subject of a number of investigations. However, there is no systematic study of the influence
of experimental electrodeposition conditions on the rate and uniformity of filling the nanoporous
aluminium oxide matrix on aluminium substrate. In this work, the dependence of copper
electrodeposition into the nanoporous AI203 on electrical parameters of galvanostatic and
potentiostatic electroplating modes was investigated. It has been established that a more
homogenous copper pores filling was observed at cathodic current density of 2 mA/cm2 under
galvanostatic conditions or at -450 mV (vs. SCE) under potentiostatic conditions. The uniformity of
the nanoporous template filling is examined by cross sectional observations with optical and scanning
electron microscopy.
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'8-13. K. Chernyakova, |. Vrublevsky, V. Videkov, B. Tzaneva, Study of microstructure
of porous anodic alumina films formed in malonic acid in the wide range of aluminum
anodizing voltages, Nanoscience & Nanotechnology, 19 (2) (2019) 33-36; ISSN:1313-
8995

Pe3tome: B HacTodwarta ctatnga ca uscnegBaHu napameTpute Ha MUKPOCTPYKTypaTta Ha nopectu
aHoaHW anymuHneBn omnmun, obpasyBaHM Ype3 aHogMpaHe Ha anyMuMHUIA BbB BOAEH pasTBOp Ha
MaroHOBa KMUCENUHa Npu pasnuyHu aHoampallm HanpexeHud. Mopdonoruata Ha CTpyKTypupaHa
NOBBLPXHOCT Ha anymvHuMeB UM € u3cnefsaHa C MOMOLLTa Ha CKaHupalla eriekTpoHHa
MUKPOCKONUA Ccnep CenekTUBHO OTCTpaHsiBaHe Ha aHodeH dwunm. Pesyntatute, nonyveHu 3a
aHogHute domnmun, obpasyBaHu B ManoHoBa KMCenmnHa no BpemMe Ha aHoaupaHe B guanasoHa ot 15-
80 V, no3songear fa ce onpegenu, ye npoMsHaTa B pa3CcTOsHUETO MexXay nopute ¢ aHoAMpPaLLoTo
HanpexeHne e nuHerHa OyHKUMS C HaknoH oT 1,45. OCHOBHOTO 3akryYeHue €, Ye OCHOBHUAT
dakTop, OTroBOpeH 3a obpasyBaHETO Ha HaHOMOpeCTa CTPYKTypa Ha aHogHUTE AByaryMUHUEBU
dnnMn e MEXaHNYHOTO HanpeXxXeHne B aHOAHUSA CrON.

Abstract: In present paper the microstructure parameters of porous anodic alumina films formed by
the anodizing of aluminum in the aqueous solution of malonic acid at different anodizing voltages
was studied. The morphology of structured surface of aluminum film was studied using a scanning
electron microscope after selective removal of anodic film. The results obtained for anodic films
formed in malonic acid during anodizing in the range of 15-80 V allowed to determine that change in
the interpore distance with the anodizing voltage is linear function with a slope of 1.45. The key
conclusion was made that mechanical stress in anodic alumina layer is the main factor responsible
for formation of the nanoporous structure of anodic alumina films.

8-14. T.D. Tsanev, M.P. Aleksandrova, B.R. Tzaneva, V.H. Videkov, An approach for
nanostructuring of piezoelectric materials by template assisted growth in porous
aluminum oxide, Advanced Materials Letters 10 (11) (2020) 20101566, Sweden, ISSN
09763961 (DOI: 10.5185/amlett.2020.101566)

Pe3tome: Tasn crtatua e nocBeTeHa Ha mnoaxoda 3a HaHOCTPYKTypUpaHe Ha MNMe3oenekTpuyHu
mMaTepuanu 3a nogobpsiBaHe Ha TsixHaTa CNoCOBHOCT 3a reHepupaHe Ha eneKkTpuYeckn curHan ot
Manka obrnact Ha MexaHW4YHO aKTMBMpaHe 3a MOTEHUManHoO MNpuoXeHwe kKato cbbupaHe Ha
eHeprusi. [eOMeTpPUYHOTO CTPYKTYpMpaHe Ha NUe30oenekTpUYHUA mMaTtepuan BoAu OO MNO-BMCOKO
NMe30eNeKkTPMYHO HanpexeHne Ha eguHuua obem B CpaBHEHME C HECTPYKTypUpaH TbHbK unm.
CeovicTBaTta Ha WwabnoHa Ha nopecTtus aHogeH anymmHmeB okena (AAO) no3sonsiBaT TO3M Nogxoq,.
AAO cnoese ¢ pas3nuyHu guameTpu Ha nopute (oT 80 nm go 100 nm) ca npousBeaeHn Ges
nperpsisaHe Ha cybctpatute. [ebennHata Ha uscnegsaHus crion € 19 um. belwe peanusmpaHo
oTnaraHe Ha kanueB HumobaTt upe3 pasnpbckBaHe B AAO [0 MakCMMarnHoO MNpOHMKBaHE Ha
nuesoenekTpuyeH matepuan B nopute. [lonyyeHata KpanHa CTpyKTypa ce Habniogasa u4pes
CKaHMpalla enekTpoOHHa MUKPOCKOMUA M €HEepruiHO AUCNEPCUOHHA PEHTreHOBa CMEKTPOCKOMMUS.
Pernctpmpanuart nuesoenektpuyeH edekT goctura ao 454 mV 3a membpaHa ¢ paswmpexu nopw. B
Tasu paboTa HMe NpoabinkaBame fa uscnegBame M No-HaTaTbLIHO pa3BMBaMe HawuTe npeauHn
n3crnenBaHns 3a nognomMaraH oT WabsioH pacTex B NOPeCT anyMUHUEB OKCUA,.

Abstract: This paper is devoted to the approach for nanostructuring piezoelectric materials to
enhance their electrical signal producing ability from a small area of mechanical activation for
potential application as energy harvesting. The geometrical structuring of the piezoelectric material
leads to higher piezoelectric voltage per unit volume in comparison with a non-structured thin film.
Template properties of porous anodic aluminium oxide (AAQ) allow this approach. AAO layers with
a variety of pore diameters (from 80nm to 100nm) were produced without overheating degradation
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of the substrates. The thickness of the studied layer was 19 um. It was realized sputtering of
potassium niobate deposition into AAO to a maximum penetration of piezoelectric material into the
pores. The obtained final structure was observed by scanning electron microscopy and Energy
Dispersive X-Ray spectroscopy. The registered piezoelectric effect reaches to 454 mV for the
membrane with pores widening. In this work, we continue to explore and further development of our
previous research for template-assisted growth in porous aluminium oxide.

8-15. I. Vrublevsky, K. Chernyakova, B. Tsaneva, V. Videkov, Anodic formation of
nanofibers of aluminum oxide during aluminum anodizing in oxalic acid, Nanoscience &
Nanotechnology: Nanostructured materials application and innovation transfer 20 (2022)
26-31; ISSN:1313-8995

Pe3rome: B HacToswarta paboTa ca nacrneasanun npouecute Ha obpasyBaHe M aHOOEH pacTex Ha
HaHOBNakHa OT anyMVHUEB OKCUA MO BPeEMe Ha aHoaupaHe Ha anyMuHui. lNMopecty aHogHn unmu
OT anyMvHMEB OKCUA C MOBBbPXHOCTEH CMOW OT HaHOBMNakKHa OT aHOAEH oKcua ce obpasysat vpes
aHoaupaHe Ha Al ¢oonno B 0,3 M BoaeH pa3TBop Ha okcanoBa kucenvHa npu 100 V. Mopdonorusita
Ha NOBBPXHOCTTA Ha aHoOgHUTE UNMKU e aHanuampaHa Ype3 SEM. AHanmsbT Ha SEM nsobpaxxkeHns
Ha aHogHu chunmun Gelwwe n3BbpLIEH OT codpTyepa Imaged 3a onpegenaHe Ha napameTpuTe Ha
nopectarta CTpykTypa. [NonyyeHnte pesyntatv nokassart, Ye ANaMeTbpbT HA HAHOBIAKHaTa € OKOmo
20 = 2 nm. AHOQHUAT OKCKA NpuTexasa [BYCNONHA CTPYKTypa: rOpeH CNoWn, KONTO Ce CbCTOM OT
HaHOBNakHa, U JOMNeEH CNov OT aHOAEH anyMWHUEB OKCUA C HAaHOMOpecTa CTPYKTypa. YCTaHOBEHO e,
4Yye aHOOHWAT pacTeX Ha HaHOBMakHa OT anyMWHMEB OKCWA Ce WHMUMMpa MNpu aHogupallo
HanpexeHne oT 100 V B ToUKkUTE, CbCeAHN Ha TPpY MOPECTU KINETKW.

Abstract: In present work, the processes of formation and anodic growth of nanofibers of aluminum
oxide during aluminum anodizing were studied. Porous anodic alumina films with surface layer of
nanofibers of anodic oxide were formed by anodizing of Al foil in a 0.3 M aqueous solution of oxalic
acid at 100 V. Surface morphology of anodic films was analyzed by SEM. The analysis of SEM
images of anodic fiims was performed by Imaged software to determine the porous structure
parameters. The results obtained showed that the diameter of the nanofibers is about 20 £ 2 nm.
Anodic oxide possesses a two-layer structure: an upper layer, which consists of nanofibers, and a
lower layer of anodic alumina with a nanoporous structure. It was found that anodic growth of
nanofibers of aluminum oxide was initiated at the anodizing voltage of 100 V, at the points adjacent
to three porous cells.
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Pe3romeTa Ha nybnukauuum B rpyna 3, nokasaten 31
HayuHu ny6nukauum B cnucaHus ¢ umnakt cakrop (IF Ha Web of Science) n/unm c
uMmnakt paHr (SJR Ha Scopus)

Abstracts of publications in group 3, indicator 31
Scientific publications in journals with impact factor (IF on Web of Science) and/or
impact rank (SJR on Scopus)

3-1. P. Stefanov, S. Todorova, A. Naydenov, B. Tzaneva, H. Kolev, G. Atanasova, D.
Stoyanova, Y. Karakirova, K. Aleksieva, "On the development of active and stable Pd—
Col/y-Al203 catalyst for complete oxidation of methane", Chemical Engineering Journal
266 (2015) 329-338 (http://dx.doi.org/10.1016/j.cej.2014.12.099) IF(2015) = 5.31,
SJR(2015)=1.676, Q1

Peslome: M3cnegBaHeTo € (pokycupaHo BbpXy pa3paboTBaHETO Ha BMCOKO aKTMBEH U cTaburieH
KaTanusaTop 3a Wu3rapsHe Ha MeTaH u4pe3 nMpoMsHa Ha HatoBapBaHeTo Ha Co w
nocrnegoBaTenHocTTa Ha oTnaraHe Ha Pd—Co Bbpxy y-Al.Os. Katanusatopute ce xapakrepuaupaTt
ypesa peHTreHoBa gaudpakums (XRD), peHTreHoBa ¢OTOENeKTpoHHA cnekTpockonusa (XPS),
eneKkTpoHeH napamarHuteH pe3oHaHc (EPR), TpaHcMucrMOHHa enekTpoHHa mukpockonusa (TEM) u
n3MepBaHuA Ha KMHeTMKaTa Ha peakumaTa. PaskpmBa ce ponsita Ha ¢hasata Ha KobanToBusa okcug
Aa crabunusnpa nanagus B OKUCNEHO CbCTOSIHWE U [a CryXW KaTo pe3epBoap 3a KUCNOPOOHU
BungoBe. [MbTaAT Ha peakumsTa Bbpxy Pd-Co katanusatopute npoTuya Han-BEPOSITHO 4pes
mexaHu3ama Ha Marsvan Krevelen, kaTo BogHUTE MOSIEKYIM Ce KOHKYpUpaT C MOSEKYNNTE Ha MeTaHa
3a MecTaTa Ha agcopbuna Ha PdO. baxa npoBegeHu AOMbAHUTENHN EKCNEPUMEHTU 3a NPUTOTBSHE
N TecTBaHe Ha nNpobu nog copmarta Ha CTPYKTypupaHu (MOHONUTHW) KaTanu3aTtopu, 6asnpaHm Ha
aHogeH anymuHuneB okeng n Fe—Cr—Al-cnnaBHu HOCUTENKW, NPy KOETO CbCTaBbT Ha akTMBHaTa hasa
€ CbLMAT KaTo TO3N Ha Han-obellaBaluMTe eauHUAT, NOAAbPKAH BbpPXYy HATPOLUEHW YacTuum OT
anyMmHMEB OKCUA.

Abstract: The study is focused on the development of highly active and stable catalyst for
combustion of methane by varying the Co loading and sequence of Pd—Co deposition onto y-Al2O:s.
The catalysts were characterized by X-ray diffraction (XRD), X-ray photoelectron spectroscopy
(XPS), electron paramagnetic resonance (EPR), transmission electron microscopy (TEM) and
reaction kinetics measurements. The role of the cobalt oxide phase is revealed to stabilize the
palladium in oxidized state and to serve as reservoir of oxygen species. The reaction pathway over
Pd—Co catalysts proceeds most probably through Marsvan Krevelen mechanism, the water
molecules being in competition with the methane molecules for the PdO adsorption sites. Further
experiments were carried out to prepare and test samples in the form of structured (monolithic)
catalysts, based on anodic alumina and Fe—Cr—Al-alloy carriers, whereupon the composition of the
active phase is the same as that of the most promising one, supported on crushed alumina particles.

3-2. A. Zahariev, B. Tzaneva*, N. Kaloyanov, Y. Marcheva, V.Parvanova, Ch. Girginov,
“Electrochemical synthesis of new Bi(lll) complex by anodic oxidation of Bi in an aqueous
solution of 4-toluenesulfonic acid”, New Journal of Chemistry, 21 (29) (2021) 12966-
12973 (DOI: 10.1039/D1NJ01804C) IF(2021)=3.925, SJR(2021)=0.628, Q1.

Pestome: M3cnegBaHo e aHogHOTO noBedeHne Ha OucMyT BbB BOAEH pas3TBOpP Ha p-
TONYEeHCYNOHOBA KMCENMHA NPW TPU PasfMYHN KOHLEHTPaLMN 1 B Auana3oHa Ha noteHumana ot 0
ao 1,0 V. lMpu u3bpaHn noteHumanu BbPXy OuMCMyTOBaTa MOBBLPXHOCT Ca CUHTE3MpPaHWU Mo-
3HauYUTENHKU KonuyecTea 6sna yTamnka, YnaTo Mopdosiorna N enemMeHTeH CbCTaB ca aHanMampaHu
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ype3 SEM un EDS. CbcTtaBbT M KpucTanHocTTa Ha npoaykta npu 1,0 V ca onpegeneHun ¢ nomowyta
Ha FTIR, ICP, XPS n XRD aHanutnyHn metoan. CbCTaBbT Ha aHOAHMSA NPOAYKT € CXOAEH C TO3M Ha
BEYE M3BECTEH NPOAYKT, CUHTE3UPaH Ype3 XxuMmudecka peakums mexay BiOs n p-tonyeHcyndoHoBa
KncenuHa. PesyntatuTe nokaseaT, 4Ye aHogHMAT npoaykT mma cbetaB [BisO4(OH)4](C7H7SO3)s.
CnepoBatenHo, To3uM MpoaykT Moxe na Obae nonyvYeH 4Ype3 enekTPOXMMWUYEH CUHTE3 4pe3
noTeHunocTaTnyHa nonspusauna Ha ucmyT npm 1,0 V.

Abstract: The anodic behaviour of bismuth in aqueous p-toluenesulfonic acid at three different
concentrations and in the potential range from 0 to 1.0 V is studied. A significant amount of white
precipitate on the bismuth surface is synthesized at selected potentials. The morphology and
elemental composition of the anodic layers are observed using SEM and EDS, respectively. The
composition and crystallinity of the product at 1.0 V are determined using FT-IR, ICP, XPS and XRD
analytical methods. The composition of the anodic product is compared with that of an already known
product synthesized via a chemical reaction between Bi203 and p-toluenesulfonic acid. The results
show that the anodic product has a composition of [Bi6O4(OH)4](C7H7S03)6. Hence, this product
can be prepared via electrochemical synthesis by the potentiostatic polarization of bismuth at 1.0 V.

3-3. M. Georgieva, D. Lazarova, M. Petrova, B. Tzaneva, Ek. Dobreva, Modification of the
surface of ABS polymer by swelling operation and its influence on some properties of
electroless deposited metal coatings, Trans. Inst. Metal Finish. 101 (2023) 14-18
(https://doi.org/10.1080/00202967.2022.2123154) IF(2023)=1.20, SJR(2023)=0.335, Q2.

Pestome: EgHa OT WUMPOKO M3NON3BaHUTE NiacTMacKu 3a XMMMYHO MeTanuanpaHe € akpurioHUTpuUI
OytagueH ctupeHa (ABS). ToBa e 3gpaBa M rbBkaBa nnacTtMaca, KoeTo s npaBu nogxogsila 3a
M3roTBAIHE Ha [JeTawnum CbC CroXHa dopma M BOAW A0 ONTUMAnHM AM3aNHEpPCKU KavecTBa.
MeTanuaupaHuTe nnactMacu cbyetaBaT CBOMCTBATA Ha OMENEKTPULM U MeTanu, bnarogapeHue Ha
KOETO HamupaT TMpUIoXeHNWe B MHOIMO OTpacnM Ha npomuwneHoctTa. [lpeaM XUMMYHOTO
MeTanuMsMpaHe ce Hanara npegsaputenHa obpaboTka Ha geTannurte, KOATO BKOYBA peauvua
onepaumn. Cpen TsX HaW-BaXHM ca euBaHeTo (NOBbPXHOCTHO MWKpOHarpanaBsiBaHe Ha
NOBBPXHOCTTA) U aKTMBUPAHETO (agacopbumnsa Ha KaTanUTUYHO aKTMBHWU MeTarnHW LEeHTPOBE BbpXY
NoBbPXHOCTTA). NMpean M3BbpLUBaHE Ha onepaumsita No euBaHe, NOBbPXHOCTTA Ha NONUMEPHUTE
npobu e oTHOCUTENHO rnagka. 3a ga ce yBenuyy rpanaBocTTa Ha MOBbLPXHOCTTA U [a Ce YNECHAT
nocrnegBaliMTe onepauuu, € BKITOYeHa OOMbIIHMTENHAa onepauusi ,HabbbBaHe®, npeawecTeawa
onepauusita no eusaHe. B Hactosiwarta paboTa e MNpoy4YeHO BIIMSHMETO Ha onepauusita Ha
HabbbBaHe BbpXy KayeCTBOTO Ha KpamHUTE XUMUYHO OTNOXeHW nokputus ot Cu u Ni-P.
EkcnepumeHTanHute pesyntaty nokasBaTt, 4e ce MnofiydyaBaT MeTanHu MOKPUTUS C edHaKkea
pebennHa n gobpa agxesusi.

Abstract: One of the widely used plastics for chemical metallisation is acrylonitrile butadiene styrene
(ABS). It is a strong and flexible plastic, which makes it suitable for the preparation of details with a
complex shape and leads to optimum design qualities. Metallised plastics combine the properties of
dielectrics and metals, thanks to which they find application in many branches of industry. Before the
chemical metallisation of samples, they are subjected to pretreatment, which includes a number of
operations. Among them the most important are: etching (surface micro-roughening of the surface)
and activation (adsorption of catalytically active metal centres on the surface). Prior to performing the
etching operation, the surface of the polymer samples is relatively smooth. In order to increase the
roughness of the surface and to facilitate the subsequent operations, an additional operation of
“swelling” is included, preceding the etching operation. The influence of the swelling operation on the
quality of the final electroless Cu and Ni-P coatings has been studied in the present work. The
experimental results show that metal coatings with uniform thickness and good adhesion are
obtained.
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