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. O0001meHN JaHHH 32 HAYYHATA NPOAYKIHA

HucepranmonnustT T1pyn mnpod. MHUTOB € TIOCBETeH Ha pa3paboTBaHETO Ha
EJIEKTPOXMMUYHH TIOJIXO/IM 32 €KOJOTMYHO ChXpaHEHHe Ha eHeprus. Toii ce rpaau Ha 000
42 nayunu Tpyna nyonukyBaHu Mexay 2006 u 2018 r., oT kouTo 22 B CIMCAaHUS C UMIAKT
¢daktop, 5 cbc SJR u 15 B cneunanu3upaHu CHUCaHUS U COOPHHUIM OT Hay4yHU (HOPYMHU.
3achnyxkaBa Ja ce W3ThKHE, Y€ YETUPH OT TPYJOBETE ca OTIeYaTaHW B €IHH OT Haii-
PCHOMHpAHHUTE CIHCAaHUS B 00JacTTa HAa EHEPrHIHO WHXXEHEPCTBO W MaTepHalo3HaHUE
(xBaptuia Q1, xaro Journal of Power Sources, International Journal of Hydrogen Energy u
Journal of Materials Science), a geBeT momagaT B M3BECTHUTE CIHCaHHMs OT o0jacTTa Ha
CNEKTPOXMMHUSI M XUMHsI Ha OKojJHata cpeaa (kBaptuia Q2, xaro Bioelectrochemistry u
Environmental Chemistry Letters). AHanu3bT Ha Te3u MyOJIHMKAIUK MMOKa3Ba HOBATOPCTBOTO
Ha aBTOpa NpU KOHCTPYHUPAHETO HA HOB TUI €IEKTPOXUMHUYHU U3TOYHULIM HA eHeprus. Bepxy
HayYHHUTE TpyAoBe ca 3abens3aHu oOmo 178 HezaBucumu murtatH (cropen 0a3za JaHHU
SCOPUS, asryct 2019 r.). IIpu ToBa, 00EKT HAa IUTHpPaHE ca pabOTH, IMyOJUKYBAaHU CIIC]
2015 1. (36 % OT BCUYKM IIUTAaTH), KOETO pPa3KpUBa OIIE€ BEAHBK OPUTMHAIHUTE MOIXOMAM,

Pa3sBUTH OT aBTOpaA.

HanpaBenara cnipaBka pa3kpuBa, ye Hay4HaTa MpOayKIMs Ha npod. MUTOB, KOSTO € B
OCHOBaTa Ha JUCEPTALMOHHMS TPYJ, U3MBJIHSABA U HAAXBBHPJS 3HAYUTETHO MMHHMAJTHHUTE
HALMOHAJIHU M3UCKBAHUsl om [lpasunnuxa 3a npunodcenue HA 3aKOHA 34 pazeumue Ha

akademuynus cocmas 6 Penyonuxa bvrecapus (IIII3PACPBE).



1. OueHka Ha HAYYHNTE M HA MPAKTUYECKUTE Pe3yJITATH U MPUHOCH

HA TUCEPTANMOHHUS TPY/

TepceHeTo Ha €KOJOTMYHO CHOOPA3EHH €HEepronpeoOpa3oBaTeIy NpPEACTaBIsIBa B HAIIH
JHUA HAYYHO IPEAU3BHKATENICTBO, 3@ PEIIABAHETO HA KOETO € He0OXOAUMO OOeIUHSIBAHE HA
YCUJIMSATA Ha YUYEHH OT pa3iIMyHU 00JacTH, KaTo XUMHUs, (PU3KKa, EKOJIOTHS U MHXKEHEpCTBO. B
TOBa KOHKYPEHTHO HAallpaBJCHHUE MOMaga TeMaTHKaTa Ha JUCepTalMoOHHUS Tpyd. Hayunure
NPUHOCH MoraT aa ce 000coOST B JBE OCHOBHM HANpPABICHHS: ANTEPHATUYHU XUMUYHU
rOpuBHU CIICMCHTHU H 6I/IO€J'I€KTpOXI/IMI/I‘-IHI/I CUCTCMHU 3a I'CHCPUPAHC Ha CICKTPHUYCH TOK MU
IIPOMU3BOACTBO HAa BOJOPO.

B ocHOBaTa Ha IBPBOTO HAmpaBiIeHHWE € KOHCTPYMPAHETO HA XUOPHIHHM CHCTEMH,
ChYETaBalll TOPUBEH EIEMEHT C JJUPEKTHO EIEKTPOOKUCIICHHE Ha OOPXHUIPUI ¥ TeHEPaTOp Ha
Bojopox ot tTuna Hydrogen-on-demand. I1pemiosxkenu ca Bogopoa-abcopOupany CrijiaBu ot
THUIIA ABS U MHOI'OKOMIIOHCHTHHM MCTAJIHW KOMIIO3UTH KAaTO aHOJHM MAaTepuaid 3a
€JIEKTPOOKHCIICHHE Ha HATPUEB OOPXHUAPHI, KOUTO MPOSBIBAT BUCOKA €JICKTPOKATAIUTUIHA
aKTHBHOCT M HHCKA CTETEHTa Ha XuAponu3a Ha Oopxuapuaa. [lokazaHo e, ye KOMIIO3UTH Ha
OCHOBaTa Ha HUKeN, BoIppaM M MOJHMONEH Ce XapakTepu3aT C BHCOKA KaTaJUTHYHA
aKTUBHOCT TI0 OTHOIICHHE OKHCJICHHWETO Ha CyA(UAM B alKaJeH EIIEKTPOJIUT W MOraT Jaa
ObIaT U3MONI3BaHU KAaTO AaHO/IHU KaTaTM3aTOPH 32 AJIKAJTHH CYJI(PUIHN TOPUBHU €IIEMEHTH.

3a pa3nuKa OT MbPBOTO HANpaBJIEHUE, BTOPOTO c€ pa3BHUBa OT npod. MUTOB IIaBHO cief
2014 r. To e HaCOYEHO KbM CH3/1aBAHETO HA HOBA TEXHOJIOTHUS 32 T€HEpUpPaHE Ha eNEeKTPUUYEH
TOK W TPOW3BOJCTBO HAa BOJOPOJ 4pe3 OMOETEKTPOXUMHYHH CcHcTeMH. Pa3paboreHu ca
CEIMMEHTHU TOPUBHU €JIIEMEHTH, KOUTO MoraT Ja (QYHKIMOHUPAT aBTOTPO(PHO B
IpOABDKEHHME Ha TOAWMHHM, KaTro TII0Ka3BaT CTAOMJIHM €JeKTPUYECKH IOKa3aTesH.
OpurvHajgHOCTTa Ha MJesTa € B M3MOJI3BAaHETO Ha (POTOCHHTE3UPALIM MHUKPOOPTaHU3MH,
KOUTO ca OTroBOpHM 3a (OpMHUpAHETO Ha KaToJeH OuoduiaM. YcraHOBEHO e, ue
CTUPHUIIXUHOJIMHHUECBUTE 631"131/1.]'[3 ca IIoAaxoasmu  KaTo CK30Ir€CHHM MCIHUATOpU  Ha
eKCTpaleNyJapeH eJIeKTPOHEH MPEHOC B JIPOXKJIEH OMOTOpUBEH €JIEMEHT — CBOMCTBO, KOETO
M TpeBpblla B MOAM(UKATOPH HA €JIEKTPOJHU MaTepuald 3a IMOBHIIABaHE Ha
CIICKTPOKATAJIMTHYHATA HWM AKTHBHOCT TII0 OTHOHIICHHUC Ha aHOAHA IMOJYypCaKIHs.
HGMOHCTpI/IpaHO € IMPUIOXKCHUECTO Ha CCAUMCHTHHUTC TOpPHMBHH CICMEHTH Ha OTKPUTO 3a
3axpaHBaHE Ha CEH30pEH MOJYJd 3a ABJITOCPOYEH EKOJOTMYeH MOHMTOpUHI. B cBosita

ChbIIHOCT TOBA € OPUTHHAJIHA TCMATHUKA C O'POMCH IMOTCHIIMAT 3a 6’[),[[6].]_[0 Pa3sBUTHUC.



3AKVIIOYEHUE

OtnuuuTenHa Yepra Ha JUCEPTALMOHHMS Tpyd Ha mpod. a-p Mapuo Mutos e
CUCTEMHOTO M I1I€JICHACOYEHO MpWJiaraHe Ha pa3jNyHUd eJIeKTPOXMMHYHU MOJIXOIN 3a
Ch3/laBaHE HA aNTEpPHATUBHU H3TOYHUIIM Ha EKOJOTMYHO uucTa eHeprus. [IlpoeaeHute
W3CIICJIBAHUS M MOCTUTHATUTE HAYYHHUTE MOCTHUKEHUS UMAT HECbMHEHO 3HAUYUM IMPUHOC 3a
pa3BUTHETO HAa €AHO OT KOHKYPCHTHUTE HAmpaBleHUS B o0yiacTta Ha OUOTOPUBHUTE
eneMeHTd. HaykoMmeTpuuHMTe MMOKa3aTead Ha AMCEPTAlMATa HAIXBBPIAT MUHUMAIHUTE
HanuoHanHu wu3nckBaHus Ha I[IIIBPACPB 3a npumoOwBane Ha cTemeHTa ‘“‘IOKTOp Ha
HaykuTe”. BcMuko ToBa MU J1aBa OCHOBaHHME Ja MpeJyioXka Hai-yoeneHo Ha HaydHoTo xypu
Jla TJiacyBa 3a MpUCHXKIaHe Ha mpod. A-p Mapuo MuToB akajieMuyHaTa HaydyHaTa CTENEH
,»JJOKTOP Ha HAyKUTe .

04.08.2019 r., Codus Uinen na Hayunoto xypu:

(Pagoctuna CrosiHOBA)
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I. Summary on scientific output

Prof. Mitov's thesis is devoted to the development of electrochemical strategies for
green energy production. It is constructed on the basis of a total of 42 scientific papers
published between 2006 and 2018, of which 22 are with impact factor journals, 5 with SJR
and 15 in specialized journals and scientific forums. It is worth mentioning that four of the
papers have been published in some of the most renowned journals in the field of energy
engineering and materials science (Quartile Q1, such as Journal of Power Sources,
International Journal of Hydrogen Energy and Journal of Materials Science), and nine in well-
known journals in the field of electrochemistry and environmental chemistry (Quartile Q2,
such as Bioelectrochemistry and Environmental Chemistry Letters). The analysis of scientific
output reveals the author's innovation in designing a new type of electrochemical energy
sources. A total of 178 independent citations were noted on scientific papers (according to the
SCOPUS database, August 2019). In addition, papers published after 2015 are cited (36% of

all citations), which indicates once again the original approaches developed by the author.

In summary, the scientific output of Prof. Mitov, that is the basis of the thesis, meets and
exceeds significantly the minimal national requirements of the Regulations for the
Implementation of the Law for the Development of Academic Staff in the Republic of

Bulgaria.



1. Evaluation of the scientific and practical results and contributions of
the thesis

The search for environmentally friendly energy devices nowadays presents a scientific
challenge, which requires the pooling of the efforts of scientists from different fields, such as
chemistry, physics, ecology and engineering. The topic of the thesis falls in this competitive
area. Scientific contributions can be divided into two main areas: alternative chemical fuel
cells and bioelectrochemical systems for electric current generation and hydrogen production.

The first area relies on the assembly of hybrid systems combining a direct borohydride
fuel cell and Hydrogen-on-demand generator. Hydrogen-absorbing alloys of the ABs type and
multicomponent metal composites are proposed as anode materials for the electrooxidation of
sodium borohydride, which exhibit high electrocatalytic activity and low degree of hydrolysis
of borohydride. Nickel, tungsten and molybdenum-based composites have been shown to
have high catalytic activity with respect to the oxidation of sulfides in an alkaline electrolyte
and can be used as anode catalysts for alkali sulfide fuel elements.

Unlike the first area, the second one begins to develop by Prof. Mitov mainly after 2014.
It aims to create a new technology for generating electricity and producing hydrogen through
bioelectrochemical systems. Sediment microbial fuel cells have been developed that can
function autotrophically for years, showing stable electrical performance. The originality of
the idea is the use of photosynthetic microorganisms, which are responsible for the formation
of the cathode biofilm. Styrylquinolinium dyes have been found to be suitable as exogenous
mediators of extracellular electron transfer in a yeast biofuel element, a property that converts
them into modifiers of electrode materials to enhance their electrocatalytic activity with
respect to anode half-reaction. The application of sediment fuel cells to power a sensor
module for long-term environmental monitoring has been demonstrated. Because of its

originality, this topic has a huge potential for future development.

CONCLUSION

A distinguishing feature of the dissertation of Prof. Dr. Mario Mitov is the systematic
and purposeful application of various electrochemical approaches for the design of alternative
sources of clean energy. The research carried out and the scientific achievements have
undoubtedly made a significant contribution to the development of one of the competing areas
in the field of biofuel cells. The scientific output of the thesis exceeds the minimum national

requirements of the Ministry of Science and Technology of the Republic of Bulgaria for the



degree of Doctor of Science. All this gives me reason to suggest that the Scientific Jury most
convinced to vote for the award of Prof. Dr. Mario Mitov the academic degree "Doctor of
Science".

04.08.2019, Sofia Member of the Scientific Jury:

(Radostina Stoyanova)



