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Peniensent: mpod. a-p UBa I'eopruesa beroa — boxkunosa — UHCTUTYT 11O
enexktpoxumus u enepruiitnu cucremu (MEEC), bparapcka akanemus Ha
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Kanguaat: rin.ac. n1-p Bo Oner bspaapos

| Kpamku 6uoepaguunu oannu 3a kanouoama

I'm.ac. UBo bbpmapoB € enMHCTBEH KaHAWAAT MO OOsiBeHUs] KOHKypc 3a Al
maomeHT mo I[MH 4.2 Xumuunu nayku (Heopranmuna xumus). KoHKypehT e
0o0sIBEH MO TpeajiokeHue Ha Kareapa Xumus KbM IIpupomo-maremMaruyecku
dakynrert, FOro3amanen yausepcuret "Heodut Puncku" ¢ ITporokon Ne 00-02-

11/29.01.2026 r. KonkypcsT e myonmkyBas B [IB 6p. 36/17.04.2026 r.

NBo bepuapos e ponen Ha 12.04.1988 r. B rp. bnaroesrpan. Ilpe3 2013 r. ce
JIUIIOMHUpa KaTo Maructep nmo Xumus B lOrozamanen ynusepcutet ,,Heoput
Puncku® - bmaroesrpaa. Ilpe3 2015 r. e 3auncieH kKato peAoOBEH AOKTOPAHT,
ciequanHoct ,Heopramnuna xwumuga“ KbpM Kareapa XWMHUS B ChIIHS
yauBepcuteT. IIpe3 2020 r. mpuaoOuBa HaydyHa M OOpa3oBaTeIHA CTENEH
,JOKTOP*. IIpe3 2018 - 2020 r. e acucteHT B kareapa Xumusa Ha FO3Y ,Heodur

Punicku®. Ot 2021 r. pabotu B UEEC - BAH, nocnenoBarenno kaTo aCUCTEHT U



1. acuctent. B nepuoga 01.03.2023 — 31.03.2025r. 3aemMa Hay4yHa IJIBXKHOCT
ACHCTEHT C JIOKTOpPCKa cTeneH KbM DakyiTeTa Mo XuMUs U XUMUYHU TEXHOJIOTUH

B YHuBepcureta B JIroOmsiHa, ClioBeHHs.

Il Xapakxmepucmuxa na nayunama u HayyHo-npunodxicHama npooyKyus Ha

Kanouoama

Hayunarta nmpoaykums Ha n-p WU. bbpaapoB, ¢ KOSITO ydacTBa B HACTOSIIMS
KOHKYpC, oOxBaia 15 Hay4Hu Tpyjaa, OT KOUTO myOiukanuu ¢ kBaptuia Q1 — 5,
c kBaptii1 Q2 — 2, ¢ kBapTuin Q3 — 3, ¢ kBaptun Q4 — 5, ¢ SIR — 2. [IpeacraBenu
ca 1 myOGnukyBaH mojie3eH Mozel, 1 3asBKa 3a moJjie3eH Mojel U 1 3asBKa 3a
MexayHaposeH mnareHT. IIpe3 2020 r. MBo bwhpaapoB 3amuraBa JOKTOpPCKa
nuceptanusi Ha Tema ,,CeIMMEHTHH TOPHBHU €JIEMEHTH — aBTOHOMHO
3aXpaHBAIIM CE€ CUCTEMH 3a €KOJOTMYEH MOHUTOPHUHI . BCHUKM KOJIMYECTBEHU
MOKAa3aTelNu ca MPUIPY>KEeHU ¢ OPUITHAICH 10Ka3aTEJICTBEH MaTepual (CryKeOHH
OeJIeKKH 3a MPOBEICHA MOCTIOKTOpaHTypa B Y HuBepcuteT-JIto0masHa, CroBeHus
B meproaa 2023-2025r. u yuacTue B U3CIeI0BATEICKU MPOEKTH). [IpeacTaBenunTe
TPYJIOBE OT KaH/IMJIaTa HE ca U3MOJI3BAHU B JUCEPTALIMOHEH TPY/I 3a MOJIy4aBaHe
Ha oOpa3oBaTeIHATA U HAy4YHA CTEIMEH JJOKTOP U B MIPEAUIIHU KOHKYPCH, TaKa 4e
npueMaM BCHUYKHM MPEACTABEHW MaTepuaiu 3a peueH3upaHe. B 3akmroueHwue
MOXKE Ja ce OoTOesexu, 4e KaHaujaTa MOKpHBa MUHHMATHUTE HAIIMOHAHU

W3HUCKBaHUS B MPOoGeCHOHATHO HampaBieHue 4.2 XUMUYECKU HAyKH.

I1l. Ocroénu npunocu 6 nayunama, Hay4HO-NPUTLOHCHAMA U NPENOOABAMETICKA
OeliHocm Ha KaHouoama

Hayunute m HaydHO-mpunoxHu u3cnensanus Ha A-p MBo bwspmapoB ca B
JTUHAMHYHO pa3BUBAIllA C€ 00JacT Ha EJEKTPOXUMHUATA — MPOU3BOJICTBO H
ChXpaHEHUE Ha €HEPrusi OT Bb300OHOBSIEMU M3TOUHULIM. B ciienpammTe pazaenu
HAKPaTKO I11¢ ObJIaT pa3riielaHd OCHOBHUTE MOJYUYEeHU PE3yJITaTH, TCHEPUPAHUTE

UACH U UHTCPIIPCTALINH, I'PYIIUPAHU CBITIACHO M3NCKBAHUATA.



e (Cp31aBaHe HA HOBH KJIacU(UKAIINN, METOIU, TEXHOJIOTHH
o PazpaboTBaHe Ha MUKPOPEAKTOP 3a EJICKTPOXUMHUYHO MPOU3BOICTBO

1 KOHTPOJ Ha CbABPKAHUCTO HAa BOAOPOACH IICPOKCU

NzcnenBana € MUKpOGdIyHIHA SICKTPOXUMUYHA CHCTEMa C Ta30B AU(Y3HOHEH
€JIEeKTPOA 3a TOJy4yaBaHE Ha BOJOPOACH TEPOKCHI B aJKaJTHU CpPEIu.
ChabppkaHHETO Ha TMEPOKCHIA € HM3MEPBAHO C BIPajieH ONTHYEH CEH30D,
KOMOMHUPAH C HEMPEKbCHAT EICKTPOJIUTEH IMOTOK M yIPABIICHUE HAa OTACICHUS
ra3. [lpu mogaBaHe Ha TOK, KOHIICHTPANKATA HA BOJIOPOIHUS IEPOKCH TOCTUTA
50 mBTH MO-BUCOKH CTOMHOCTH B CpaBHEHHWE C TPEIUIIHM JaHHU Ha JIPYTH
aBTopH. ENeKTpoauTe OT CTHKIOBBITICPO.T TPOSIBIBAT BUCOKA CEIIEKTUBHOCT KbM
JBYCJIEKTPOHHATA PEAKIMs Ha PEAyKIHs Ha KUCIOPOA O TEPOKCHU].
[IpennoxeHata cuctemMa ce H0ONIKaBa MO €(PEKTUBHOCT A0 aHTPAXHUHOHOBUS
cuctemu ¢ ra3oB nudy3noHeH enektpon 3a H2O2 enextpocunte3. Pazpaborten e
MaTeMaTHYeCKd MOJEJ, BalWJHpaH C eKCICPUMEHTAIHU JaHHH, KOWTO
aJICKBaTHO MPEJICKa3Ba M3XOIHATA KOHIICHTPAIMS HA BOJOPOIHUS MEPOKCH] M
M03BOJISIBA OTIPEJICISTHE Ha ONTUMAJICH UHTEPBAJ OT CKOPOCTH Ha moToka. Karo
10 Ta3W CHUCTeMa TMpejyiara Mamjabupyema, ycroiumBa ruiatrgopma 3a
npon3BoacTBO Ha H2O», mogabpkaiiku eeKTpOXUMHUYCH CHHTE3 ¢ MHOTO J00pa
aIanTHBHOCT 32 CBHBPEMEHHUW WHIYCTpUATHU TpwioxeHus. [IpemnoxeHara

pa3paboTKa € B MpoleC Ha 3al[uTa C €BPOIEHCKU MaTeHT.
o MW3BnuuaHe Ha MeTaIM Ype3 MUKPOOUATHH TOPUBHU €JIEMEHTU

[Ipennoxena e HoB TuN MUKpoOHa ropuBHa kieTka (MFC), kato mpuBiekaTenHa
aNTepHaTUBA 3a W3BIMYAHE HA METaJUd C E€JHOBPEMEHHO IPEYUCTBAHE HA
oTnaabuHu BoAM. l[eHHHTEe MeTanu ce oTjaraT Ha KaToJa upe3 M3MOJ3BaHE Ha
EIEKTPUYCH TOK, TCHEPUPAH OT MHUKPOOHO OKHCIISIBAHE HAa OPraHUYHA MaTePUS
Ha aHoja. M3cienBaHa € Bb3MOXKHOCTTA 32 €IHOBPEMEHHO OTJIaraHe Ha MeJ U
NpEYUCTBaHE Ha OTHAIBYHU BOJW B JByKaMepHa MHUKpPOOHA TOpHMBHA KJIETKA.

Karo karonut ca uznon3sanu pasrBopu Ha CUSO4 ¢ pa3nuyHu KOHIIEHTpAIUH, a



CHHTCTHNYHHU OTIIaABYHH BOJM C aKTHBHA YTaﬁKa - KaTO aHOJIHT. FeHepI/IpaHeTo
Ha TOK BOJH N0 HaMaJIIBAHC Ha KOHLOCHTpAIMWATA HAa MCAHU WOHHU B KaTOJIUTA U
OoTJIaraHce Ha MC BbpPXY KaToda. Pa3pa60TeHa € M TCXHOJOI'usa C U3II0JI3BAHC HA
ChbllaTa KJICTKAa 3a IIPCMAXBAHC MW Bb3CTAHOBJABAHC Ha cpe6p0 OT Pa3TBOPH,

chabpikaiy cBobonuu Ag * nmm kommiekc [Ag(S 203)2] ¥ ionu.

e Jloka3BaHe C HOBU CPEJICTBA HA CHIECTBEHU CTPAHU HA BEde
ChILECTBYBAIIIM HAYYHHU 001aCTH, IPOOJIEMHU, TEOPUHU, XUIIOTE3H U .

(@) BLFJIepOI[HI/I CJIICKTPOAHN MAaTCpUaJIr 3a CIICKTPOKATAJIN3aTa

Komnosuture c¢ Bbriepoanu BiakHa (CFRP) ce wusmon3Bar B pa3iudHU
IPOU3BOJICTBA TIOPA MHOTO JOOPO CHOTHOIIEHHE SKOCT KbM TETrJIO0, BHCOKA
TBBPAOCT U CTAOUITHOCT. Bhpeku ToBa, ePEeKTUBHOTO UM PEIUKIIUPAHE € TPYIHO
U M3UCKBA pa3padOTBaHE Ha HANpPEIHAIM TEXHOJOIMU 3a YIpaBiI€HUE Ha
oTmanbiuTe. ABTOpUTE TpemiaraT €(PeKTUBEH W BB3MPOU3BOJIUM METOM 3a
MPEBPHIIAHETO HA TE3W OTHNAABIU BHB BBIJIEPOJHO-BIAKHECT KOMIIO3UTEH
»bmam TpadeH dpe3 IWIOKOBO EIEKTPOPE3UCTUBHO HarpsiaHe. Upes
MOp(OTOTUYHYU, CTPYKTYpHH M XUMHYHHM aHAIW3M € YCTAaHOBEHO, 4Ye
CUHTE3UPAHUAT MaTepuall MOKa3Ba BUCOKA KaTaTUTUYHA €()eKTUBHOCT 3a CHUHTE3

Ha BOJOPOJCH IICPOKCHU.

Komnosutun ot rpadpur m meramen oxcun (Gr-MO) ca wu3cnenBaHu Karo
NOTEHLMAJIHU aHOJHM KaTajJu3aTopu 3a MUKPOOHM TOpPUBHU  KJIETKH.
[IpousBeneHNTE ENEKTPOJM Ca TECTBAHM TMPH IIOCTOSHEH TMOTCHIMAT B
OPUCHCTBUETO Ha uucTa Kynrypa Pseudomonas putida 1046 kato mopaeneH
ouokaranuzatop. [losydeHnTe TaHHU MMOKa3BaT T€HEPUpPAHE HA aHOJHU TOKOBE,
KOUTO IOCTETIEHHO HApacTBaT MO BpeME Ha ABITOCPOYHHUTE EKCIIEPUMEHTH -
yKa3aHue 3a GopMupaHe Ha eIeKTPOaKTUBHU OMO(PHUIMHU BEPXY MOBBPXHOCTTA HA
eNIeKTpoAa.  BCHYKM  KOMIO3MTHH  €NEKTpOAM ca €  IO-BUCOKa

eJIEKTPOKATAIUTUYHA aKTUBHOCT B CpPaBHEHUE ¢ HEMOAUPUIMpaHus Tpadur.



o MukpobuaiHu eJIeKTPOIN3bOPH U TOPUBHU EIEMEHTH

Mukpobaute cenuMmeHTHH TopuBHU KieTkn (SMFC) ce cumraT 3a HamexIHU
yCTpoiicTBa 3a mpeoOpa3yBaHEe Ha XUMUYHATA €HEPrUs Ha OpraHnYHaTa MaTepus,
ChAbpKallla C€ BbB BOJHU yTalkH, B eleKkTpuyecka eHeprus. lIpoBemeno e
u3cneaBaHe Ha JaeBeT cinaakoBogHu SMFEC, cBBbp3aHU IOCIENOBATEIHO WIH
[apaJIeJIHO U M3IMOJI3BAHM 3a 3apeKJIaHe Ha CYNEPKOHJIEH3aTOPHU MPH Pa3IudyHU
peXUMU Ha paboTa. ABTOPUTE YCTaHOBSBAT, ue ciaakoBoguure SMFC morar na
ce Mpuarat KaTo aBTOHOMHU U3TOYHHIIM HA €HEPIUs 3a €JIEKTPOHHU YCTPOKWCTBA
U CEH30pH C HUCKA MOIIHOCT. YBEJIMYABAHETO HA MPOU3BOACTBOTO HA €HEPrHUs
ype3 noapexaane Ha HAKonKo SMFC e HanekaHO caMo B cily4ail Ha MapajieaHo
cBbp3BaHe. IIpeacraBeHu ca pe3ynTatd OT OCEMHAIECETMECEUHA €KCIIOATALIMS
Ha KOJIOHHM CEAMMEHTHU MUKpOOHU ropuBHH kjieTku (SMFC), m3non3paiiku
pEYHM CEIUMEHTH M I04YBa. YCTAHOBEHO €, Y€ I0-BUCOKH EJIEKTPUYECKU
XapaKTEPUCTUKU U €(PEKTUBHOCT, KAKTO U MO-CTa0MJIHA MPOU3BOJUTEIIHOCT, Ca
nocturHatu ¢ SMFC, u3non3Bailku pe4HH CEAUMEHTH, KOETO BEPOATHO CE AbJIKH
Ha M0-BHCOKOTO Ch/IbP’KaHUE HAa OPraHUYHA MaTepusl, KAaKTO U Ha CieU(pUIHUTE
€JIEKTPOre€HHU CBOMCTBA Ha OakTepuuTe B TAX. [Ipeanoxkena e xubpuiHa cucrema
MuKpoOHa enekTposm3Ha kietka (MEC) - mukpo6Ha ropusHa kietka (MFC) 3a
IPOU3BOJCTBO Ha BOJOPOJ U JAPYTM MPOAYKTU C IMO-BHCOKA €(PEKTUBHOCT OT

CaMOCTOSITEITHUTE CUCTEMHU.
e 3HAYMMOCT Ha MIPUHOCHUTE 3a HayKaTa U MPaKTHKATa

Hayunarta neiiHOCT Ha O-p bbpIapoB M HayyHHTE KOJEKTHMBH, B KOUTO TOH
ydacTBa, € JoOpe Tmo3HaTta Ha H3CJIeIoBaTeJiuTe B  oOjacTra Ha
eNeKTpOoKaTan3aTa, eIeKTPOIn3aTa U TOPUBHUTE eleMeHTH. 3a0ensi3anu ca 66
uTaTa, Ha paboTUTE, BKIIOYEHU B KOHKYypca (ChriacHO 0azara JaHHU Scopus).
Hsikou oT pabotute ca nutHpaHu MHOrokpatHo, kato Electrochimica Acta (2025)
— 10 e, Electrochimica Acta (2022) - 17, Electrochemistry Communications

(2021) — 11, Sensing and Bio-Sensing Research (2024) — 6 u ap. [IpeacraBeHust



B Scopus 0OIIl MHJIEKC Ha XHPII CJIe] OTCABaHE HA aBTOIUTATHTE HA BCHYKH

ChaBTOpHU € /.

e B KakBa CTENEeH NPUHOCUTE ca JIMYHO JICJIO Ha KaHauaaTa

CeriacHo uHpopmalusTa, NpeacTaBeHa B MyOJIMKAIMUTE, OCHOBHUTE MMPUHOCH
Ha TiL.ac. JA-p bbpmapoB ca B KOHIENTyadu3alMsITa, METOJO0JIOTHITA,
EeKCIEPUMEHTAHUTE  W3CJEABAaHUs, OpPraHU3UpaHe U  aHOTHUpPaHE Ha
€KCIIEpMMEHTAJIHUTE JaHHHU U aHaJIh3a Ha NOJydeHuTe pe3yaTaTu. Tol e B3eman
AKTUBHO y4YacTHE€ W B NOJATOTOBKaTa M PEJAKTHPAHETO HA PHKOMUCUTE Ha
nyOJIuKalMKUTe, KaTo € MbPBU aBTOP B 4 U BTOPU aBTOP B 7 OT MPEACTaBEHUTE
HAy4YHU TPyAOBE. B TO3M CMUCBHI, HETOBUSAT JIMUEH MPUHOC KbM IyOJIUKALIMHUTE

— IIpeIMeT Ha KOHKYypca - € 0€3CIopeH.

1V. 3aknroueHue

e [IpoGnemaTukara, B KOSATO Ca MOCTUTHATH OCHOBHHUTE HAYYHH U HAYYHO-
IIPUIOKHM PE3YJTATH Ha Ii.ac. bbpaapoB € Bojena v NepCcrneKTUBHA 32 HayKara

N TCXHOJIOTHUUTC.

e HayuHoTo pasBurtue Ha 1i1.ac. bbprapos € xapMmoHn4yHO. Tol nmociie10BaTeIHoO
MUHaBa Mpe3 HAyYHUTE CTETIEHU U 3BaHUs, KOETO MY € TI03BOJIMIIO /1a c€ 0popMHU

KaTo e(i)eKTI/IBCH " 3HAYUM YUYCH.

e ['n.ac. bppaapoB W Hay4YHHUTE KOJIEKTHUBH, B KOUTO y4YacTBa, Ca HaNpaBUIU
3a1bJIO0YEH aHadu3 Ha peaulia mpodsieMu B HM3CleIBaHaTa 00JacT U ca ce
HACOYMJIM CHCTEMAaTHYHO KBbM peIIaBaHeTO0 WM. B  mporeca Ha
Hay4YHOM3CIIEJIOBAaTENICKaTa CH paboTa KOJIEKTUBUTE TCHEpUPAT HOBH 3a/a4d U

UJICH ChC 3HAUMMOTO y4acTue Ha A-p brpaapos.

® Hay‘{HI/ITC IMPUHOCH Ha HBo B’bp,ﬂﬁpOB Ca CbIICCTBCHU M Ca IIOJYYUIN MHOTI'O

n00pa MeXayHapOAHA OIIEHKA. Te3U pe3yATaTH ca MOCTUTHATU Ype3 3HAYUTEITHU



o 00eM KOMIUJIEKCHU M3CJIE/IBaHUs, IPOBEJCHN Ha MHOTO BUCOKO HHUBO BBPXY
CJIOXHU CUCTEMH U siBJieHUs1. HaykoMeTpuyHuTE My IMOKa3aTesnu ca A00pH, KOETO
€ KPpUTEPUH 3a HUBOTO Ha IPOBEICHUTE U3CIEABAHNS U MOJYYEHUTE PE3YJITATH,
Y HaITBbJIHO OTTOBAPAT HAa BUCOKUTE M3UCKBaHUs Ha IIpaBUiIHKMKA 3a yCIIOBUATA U
pena 3a 3acMaHe Ha akKaJeMHU4YHU JUIBKHOCTH B IOrosamajeH yHUBEpPCUTET

"Heodut Puncku".

ETo 3amo cu mo3BonsiBam yOeneHo aa npenopbuyam Ha [lountaemMoTo Hay4yHO
Kypu na npuchau HaydHoto 3Banue JIOLIEHT 3a nyxmaute Ha IIpupomo-
MareMmaTudecku pakynret, cnenuanHocT 4.2 Xumudecku Hayku (Heopranuuna

xumus) Ha ria.ac. 1-p Bo Oner bsprapos.

Jlama: 25.08.2026 2. Peyenzenm:

(npog. 0-p U. bemosa)
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REVIEW
of the submitted works for participation in a
competition for the academic position of Associate
Professor, announced by SWU "Neofit Rilski" in
State Gazette, No. 36/17.04.2026.

Reviewer: Prof. Dr. Iva Georgieva Betova — Bozhinova —
Institute of Electrochemistry and Energy Systems (IEES), Bulgarian Academy

of Sciences
Candidate: Chief Assist. Dr. Ivo Oleg Bardarov

| Brief curriculum vitae about the candidate

Chief Assist. Ivo Bardarov is the only candidate in the announced competition for
Associate Professor in professional field 4.2 Chemical Sciences (Inorganic
Chemistry). The competition was announced at the suggestion of the Department
of Chemistry at the Faculty of Natural Sciences and Mathematics, South-West
University "Neofit Rilski" with protocol No. 00-02-11/29.01.2026. 36/17.04.2026

Ivo Bardarov was born on 12.04.1988 in Blagoevgrad. In 2013 he graduated as a
Master of Chemistry from the South-West University "Neofit Rilski" -
Blagoevgrad. In 2015 he was enrolled as a full-time PhD student, specialty
"Inorganic Chemistry" at the Department of Chemistry at the same university. In

2020, he acquired a scientific and educational degree "Doctor". In 2018 - 2020 he



was an assistant professor at the Department of Chemistry at South-West
University "Neofit Rilski". Since 2021 he has been working at IEES - BAS,
successively as an assistant and chief. assistant. In the period 01.03.2023 —
31.03.2025. He holds a research position as an assistant professor with a PhD at
the Faculty of Chemistry and Chemical Technologies at the University of

Ljubljana, Slovenia.
Il Characteristics of the candidate's scientific and applied scientific production

The scientific production of Dr. I. Bardarov, with which he participates in this
competition, includes 15 scientific papers, of which publications with quartile Q1
— 5, with quartile Q2 — 2, with quartile Q3 — 3, with quartile Q4 — 5, with SJR —
2. 1 published utility model, 1 utility model application and 1 international patent
application are presented. In 2020, Ivo Bardarov defended his doctoral
dissertation on "Sedimentary fuel elements — autonomously powered systems for
environmental monitoring”. All quantitative indicators are accompanied by
official evidence (official notes on postdoctoral studies conducted at the
University of Ljubljana, Slovenia in the period 2023-2025 and participation in
research projects). The submitted works by the candidate have not been used in a
dissertation for obtaining the educational and scientific degree of Doctor and in
previous competitions, so | accept all submitted materials for review. In
conclusion, it can be noted that the applicant meets the minimum national

requirements in the professional field 4.2 Chemical Sciences.

[11. Main contributions to the scientific, applied and teaching activities of the
candidate

Dr. lvo Bardarov's scientific and applied research is in a dynamically developing
field of electrochemistry - production and storage of energy from renewable
sources. The following sections will briefly review the main results obtained, the

ideas generated and the interpretations grouped according to the requirements.



e Creation of new classifications, methods, technologies
Development of a microreactor for electrochemical production and

control of hydrogen peroxide content

A microfluidic electrochemical system with a gas diffusion electrode for the
production of hydrogen peroxide in alkaline environments has been studied. The
peroxide content was measured with a built-in optical sensor combined with
continuous electrolyte flow and the management of the released gas. When
current is applied, the concentration of hydrogen peroxide reaches 50 times higher
values compared to previous data by other authors. Electrodes made of glass
carbon show high selectivity to the two-electron reaction of reducing oxygen to
peroxide. The proposed system is close in efficiency to anthraquinone systems
with a gas diffusion electrode for H2O: electrosynthesis. A mathematical model,
validated with experimental data, has been developed, which adequately predicts
the initial concentration of hydrogen peroxide and allows determining the optimal
interval of flow rates. Overall, this system offers a scalable, sustainable H>O-
production platform, supporting electrochemical synthesis with very good
adaptability for modern industrial applications. The proposed development is in

the process of being protected by a European patent.
Metal Extraction by Microbial Fuel Cells

A new type of microbial fuel cell (MFC) has been proposed as an attractive
alternative for metal extraction with simultaneous wastewater treatment. VValuable
metals are deposited on the cathode by using an electric current generated by
microbial oxidation of organic matter at the anode. The possibility of
simultaneous deposition of copper and wastewater treatment in a two-chamber
microbial fuel cell has been investigated. and synthetic wastewater with activated
sludge - as anolyte. The generation of current leads to a decrease in the

concentration of copper ions in the catholyte and the deposition of copper on the



cathode. A technology using the same cell has also been developed to remove and

recover silver from solutions containing free Ag * or complex [Ag(S 203)2] 3-ions.

e Proving by new means essential aspects of already existing scientific
fields, problems, theories, hypotheses, etc.

Carbon electrode materials for electrocatalysis

Carbon fiber composites (CFRP) are used in various industries due to their very
good strength-to-weight ratio, high rigidity and stability. However, their effective
recycling is difficult and requires the development of advanced waste
management technologies. The authors propose an efficient and reproducible
method for converting this waste into carbon-fiber composite "flash graphene" by
shock electroresistive heating. Through morphological, structural and chemical
analyses, it has been found that the synthesized material shows high catalytic

efficiency for hydrogen peroxide synthesis.

Graphite and metal oxide (Gr—-MQ) composites have been investigated as
potential anode catalysts for microbial fuel cells. The produced electrodes were
tested at constant potential in the presence of pure culture Pseudomonas putida
1046 as a model biocatalyst. The obtained data indicate the generation of anode
currents, which gradually increase during long-term experiments - an indication
of the formation of electroactive biofilms on the surface of the electrode. All
composite electrodes have a higher electrocatalytic activity compared to

unmodified graphite.
Microbial electrolysers and fuel cells

Microbial sedimentary fuel cells (SMFCs) are considered reliable devices for
converting the chemical energy of organic matter contained in water sludge into
electrical energy. A study was carried out on nine freshwater SMFCs connected
in series or in parallel and used to charge supercapacitors in different operating

modes. The authors found that fresh water SMFCs could be applied as



autonomous power sources for low-power electronic devices and sensors.
Increasing energy production by stacking multiple SMFCs is only reliable in the
case of parallel connection. Results from eighteen-month operation of columnar
sedimentary microbial fuel cells (SMFCs) using river sediments and soil are
presented. It has been found that higher electrical performance and efficiency, as
well as more stable performance, have been achieved with SMFCs using river
sediments, which is likely due to the higher content of organic matter as well as
the specific electrogenic properties of the bacteria in them. A hybrid system
microbial electrolysis cell (MEC) - microbial fuel cell (MFC) for the production
of hydrogen and other products with higher efficiency than standalone systems

has been proposed.
¢ Significance of contributions to science and practice

The scientific activity of Dr. Bardarov and the scientific teams in which he
participates is well known to researchers in the field of electrocatalysis,
electrolysis and fuel cells. There are 66 citations of the works included in the
competition (according to the Scopus database). Some of the papers have been
cited repeatedly, such as Electrochimica Acta (2025) — 10 times, Electrochimica
Acta (2022) — 17, Electrochemistry Communications (2021) — 11, Sensing and
Bio-Sensing Research (2024) — 6, etc. The total Hirsch index presented in Scopus

after screening the self-citations of all co-authors is 7.

e To what extent are the contributions a personal work of the applicant

According to the information presented in the publications, the main contributions
of Chief Assist. Dr. Bardarov are involved in conceptualization, methodology,
experimental research, organization and annotation of experimental data and
analysis of the results obtained. He has also taken an active part in the preparation
and editing of the manuscripts of the publications, being the first author in 4 and

the second author in 7 of the presented scientific works. In this sense, his personal



contribution to the publications — the subject of the competition — is indisputable.

IV. Conclusion

e The problems in which the main scientific and scientific-applied results of Chief

Assist. Bardarov is a leading and promising scientist and technology.

e The scientific development of Chief Assist. Bardarov is harmonious. He
successively went through scientific degrees and titles, which allowed him to form

himself as an effective and significant scientist.

e Chief Assist. Bardarov and the scientific teams in which he participates have
made an in-depth analysis of a number of problems in the field studied and have
systematically focused on solving them. In the process of their research work, the
teams generate new tasks and ideas with the significant participation of Dr.

Bardarov.

e |vo Bardarov's scientific contributions are significant and have received a very
good international appreciation. These results have been achieved through
significant complex studies carried out at a very high level on complex systems
and phenomena. Its scientometric indicators are good, which is a criterion for the
level of research conducted and the results obtained, and fully meet the high
requirements of the Regulations on the terms and conditions for occupying

academic positions at South-West University "Neofit Rilski".

That is why | allow myself to confidently recommend to the Honorable Scientific
Jury to award the scientific title of Associate Professor for the needs of the Faculty
of Natural Sciences and Mathematics, professional field 4.2 Chemical Sciences

(Inorganic Chemistry) to Chief Assist. Dr. Ivo Oleg Bardarov.

Date: 25.08.2026 . Reviewer:

(Prof. Dr. I. Betova)



