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CTAHOBUIIIE

ot npod. Mapusina JlumutpoBa Apruposa, 1H

YJIeH Ha Hay4HO YypH B Mpolieiypa 3a MojlyyaBaHe Ha HayyHaTa

CTeMeEH ,,JIoKkTOop Ha HAyKHUTE,

OmHocHO: HayuHama, HAYYHO-NPUTLONCHAMA U NPOPECUOHATHO-
akademudHama O0euHocm u npooyKyus, npedcmasena om npog. o-p Mapuo

Mumoe 3a nonyuagane na nayunama cmene ,,JJokmop Ha naykume

|. O0o0menn AaHHM 32 HAYYHATA NPOAYKIUS W JAeHHOCTTa HAa

KRaHaAuaaTa

Huceprauusta Ha npod. Mapuo MutoB e (okycupaHa BbpXy eaHa
HEChbMHEHO aKTyaJHa U MHTEpPECHAa T€Ma — BB3MOXKHOCTTA 3a IOJy4yaBaHE Ha
€KOJIOTMYHO YKHCTa €HEpPrus OT a0UOTUYHU M OHUOTHUYHU EJIICKTPOXUMHUYHU
CUCTEMU; TpoOJieM, YMETO peIllaBaHe Ce Hajara OT Hy)KJaTa 3a ThpCEHE Ha
aNTEepHATUBHM HA TETPOJHHUTE MPOAYKTH HM3TOYHUIM HA  E€HEprus,
BBH300HOBSIEMOCT Ha T€3W U3TOYHUIIM U HaMaJIsiBaHE 3aMbPCSIBAaHETO HA OKOJIHATA
cpena. Ha 333 crpanunm aBTOPBHT MPEACTaBs CEIEM H3CJIEABAHUM OT HETro
EJIEKTPOXUYMYHHN CUCTEMH, KaTO 3a BCSAKA OT TAX MPaBU JIUTEPATypeH Mperiie],
ouepTaBall] CbCTOSIHUETO Ha MpobiieMa, TEOpeTUUHa 00OCHOBKA Ha U3MOJI3BAHUS
EKCIIEPUMEHTAJIEH TMOAXOJl, ONHCAaHWE Ha METOJOJIOTUSITA W MPEACTaBs
nosydeHute pesynaratu. OcHOBa Ha AucepTalusaTa ca 27 OpUTHHAIHU HAyYHU

cratuu, myonukyBanu cien 2007 rox. B pedepupaHu H3AaHUS, YAUTO OOI]



uMmnakT-¢pakrop e 50.811, kakto u 15 MBIHOTEKCTOBH ChOOIIEHUS, TPEACTaBEHU
Ha Hay4dHH QopyMu. BkitoueHuTe B qucepranusiTa CTaTuu ca nutupanu Hag 450

BT OT APYTH aBTOPH.

HpeI[CTaBeHI/ITe MK 3a nOperica aIMHUHUCTPATHUBHU HOKYMCHTHU
ITOKa3BaT, 4€ Ca CIIa3CHU YCJIOBHUATA U PCaa 3a HpI/II[06I/IBaH€ Ha Hay4dHaTa CTCIICH
,,J.IOKTOp Ha HaYKI/ITe“, NpecABUACHHU B CBOTBCTHUSA IIPABUIIHHUK 34 PA3BHUTHUC Ha

aKaJeMUYHUs CheTaB B I03Y ,,Heodut Pumcku".

. Ol_[eHKa HA HAYYHUTEC U HA MPAKTUYCCKUTE PE3YJATATH U IPHHOCHA

Ha nmpeacraBeHaTa TBOpUYECKa NMPOAYKIUS

OneHsiBaM HayYHUTE pe3yiTaTH, BKIOYEHU B TUCEPTALMOHHMS TPYI,
OCBEH KaTo0 3HAYMMHU TEOPETUYHU M E€KCIIEPUMEHTATHU MOCTHXKEHUS (4acT OT
U3I0JI3BAaHUTE MHUKPOOMAIHU TOPUBHU €JIEMEHTH ca pa3paboTeHu OT Mpod.
MUTOB M KOJIETH), TaKa U C BUCOK MOTEHIMAN 3a MPAKTUYECKO MPUIOKEHUE U
MIpEMUHABAHE OT JTAa0OpaTOpeH KbM MpomuiieH Mamad. [lpu moBedeTo oT
U3CIIEIBAHUTE CUCTEMH € YCTAaHOBEHA BH3MOXHOCT 33 €JHOBPEMEHHO OYHCTBAHE
Ha OTNAJHU BOJAM O€3 BilaraHe Ha JOMBJIHUTEIHA €HEPIHs, KOETO € LIEHHO OT
eKoJIOTUYHa TryeaHa Touka. [IpuBenenute or mnpod. MuTOB U  Kojieru
€KCIIEpUMEHTAJIHU J0Ka3aTeJICTBA TOBOPAT, Y€ Haped C OCHOBHOTO CH
MpeHa3HAYEHUE 32 TeHEepUpaHe Ha €JEKTPUYECH TOK U OYMCTBAHE HA OTIATHU
BOAM, OWOTOPMBHHUTE €JIEMEHTH MoraT Ja CIyXXaT KaTo YHHMKaJeH
MHCTPYMEHTApUYM 32 U3CJIe/IBaHe Ha METAaO0OJIUTHUTE MbTUILA HA U3OJI3BAHUTE
KaTo OMOKaTalau3aTopd MHUKPOOPTaHM3MH, ydacTBallh B HUHTpa- U
eKCTpalenyJapHus eleKTpoHeH npeHoc. He Ha mocnenHo mscro TpsOBa 1a ce
oTOENeKM U MPAKTUYECKOTO 3HAYEHUE HA CHUHTE3UPAHUTE W M3MUTAHU HOBU
CIUIaBM M HAHOKOMIIO3UTH, KOWUTO Ja ObJaT H3MOJ3BaHM KaTO KaTOJIHU

MaTCpUuaJIu B MI/IKp06I/IaJ'IHI/I CJICKTPOJINTHH KIICTKH.



[1l. Kpurtuunu 0ejie:KKHM ¥ IpenopbKH

Hsamam xpuTuyHM 3a0€ieXKH KbM JAMCEpTaluOHHUS Tpyld. OcBeH C
BUCOKAaTa CH Hay4yHa CTOMHOCT TOW BIEYATISABA U C NEP(HEKTHOTO CH IIEYATHO U
rpa¢puuHo odopmieHue. PasrnexxgaHero Ha  BCAKa  OT  M3CIIEIBAHUTE
€JIEKTPOXMMUYHHU CUCTEMH 3aBbpIIBA C OUEPTABAHE NEPCIIEKTUBUTE 33 OBJCIIN
U3CIIE[IBaHUsA, KOETO TOBOPH, Y€ IOCTUTHATUTE CEPUO3HU HAYYHU PE3YJITaTH,
BKJIFOYEHHU B TO3HM JUCEPTALMOHEH TPY[, Ca CaMO TPAMIUIMH KbM OBJEIIHU, OLIE

IIO-3HAYMMHU HAYYHU ITOCTHIKCHHUA.

V. 3akiaouyenue

BHuMaTenHMAT Tperies Ha NOpPEICTAaBEHUTE HAydyHU TPYJOBE U
[T030BaBAHMATA HA TSAX OT APYTH U3CJIEI0BATENHN €HO3HAYHO MTOKA3BaT, Ye Mpod.
Mapro MHUTOB € U3ITBIHUII HAITBJIHO MUHUMAJTHUTE HAYKOMETPUYHU U3UCKBAHUS
Ha 3PACPb u cneuuduunuTe wW3HCKBaHUS 3a HAY4YHO HampaBieHue 4.2.
XVWMHUYECKHU HAyKH, 332 MPUCHKAAHE HA HAy4yHAaTa CTEIEH ,,JJOKTOp Ha HayKuTe™.
[IpeacTaBeHUAT MM 3a M3FOTBSHE HAa CTAHOBUUIE JUCEPTALMOHEH TPYA
MpEeJCTaBlIsgBa €JHO BUCOKOHAy4yHO  0000IIeHHME Ha  JBJATOrOJUIIHA
U3CIIe0BATENICKa JIEWHOCT, IMOJIy4Yuia BUCOKO INPU3HAHHME OT MEKIyHApOIHU
CHELMAIMCTH B 00J1acTTa Ha eyleKTpoxuMmusiTa. ETo 3a110 yBepeHo 1ie riacyBaM
3a MPUCHKJIAHE Ha HAy4YyHaTa CcTeneH ,,JlokTop Ha HaykuTe ™ Ha ripod. A-p Mapuo

MuTtos.

19 aBryct 2019 rog. UJeH Ha KYPUTO: ....vvvvveennn...
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OPINION
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degree "Doctor of Sciences",

Subject: Scientific, applied and professional-academic activity and
production, presented by Prof. Dr. Mario Mitov for obtaining the scientific

degree "Doctor of Sciences"

I. General data on the scientific production and activity of the

applicant

Prof. Mario Mitov’s dissertation is focused on an undoubtedly modern
and interesting topic — the search for ecologically clean energy from abiotic and
biotic electrochemical systems; problem, arising from the need to seek out
renewable alternative of petroleum products energy sources and the reduction of
environmental pollution. The author presents on 333 pages seven electrochemical
systems tested by him, and for each of them makes a comprehensive outlining of
the problem, theoretical explanation of the experimental approach used,
description of the methodology and presents the results obtained. The basis of
the dissertation are 27 original scientific papers published after 2007 and referred
by international academic databases, whose total impact factor is 50.811, as well
as 15 full-text communications presented in scientific forums. The articles

included in the dissertation are quoted over 300 times by other authors.



The administrative documents presented show that all the requirements
and procedures for acquiring the scientific degree "Doctor of Sciences" provided
for in the respective regulations for development of the academic staff in the

South-West University "Neofit Rilski" are met.

1. Assessment of the scientific and practical results and contributions

of the creative production presented

| find the scientific results included in the thesis presented as significant
theoretical and experimental achievements (part of the used microbial fuel cells
were developed by Prof. Mitov and colleagues), as well as with a high potential
for practical application and switching from a pilot to an industrial scale. Most of
the systems tested have the potential for simultaneous purification of waste water
without additional energy, which is valuable from an ecological point of view.
Brought by Prof. Mitov and colleagues experimental evidences say that, along
with their primary purpose for generating electrical current and wastewater
purification, biofuel cells can serve as a unique tool for study biochemical
metabolic pathways of microorganisms used as biocatalysts and participating in
intra- and extracellular electron transfer. Last but not least, it should also be noted
the practical importance of the synthesized and tested new alloys and

nanocomposites to be used as cathode materials in microbial electrolysis cells.

I1l. Critical remarks and recommendations

| don't have any critical remarks about the dissertation thesis. Besides its
high scientific value, it impresses with its perfect print and graphical layout.
Every chapter dedicated to the seven tested electrochemical systems closes by
outlining the perspectives for future research, which suggests that the achieved

substantial scientific results included in this thesis are only a springboard to



future, even more significant achievements.
V. Conclusion

A careful review of the scientific works presented and the references to
them by other researchers univocally demonstrates that Prof. Mario Mitov has
fulfilled the minimum requirements of the Law for the Development of the
Academic Staff in the Republic of Bulgaria and the specific requirements for
scientific direction 4.2. Chemical Sciences, for the award of the scientific degree
"Doctor of Sciences”. The thesis presented to me for the preparation of the
opinion is a valuable scientific summary of a long-standing research activity,
received high recognition from international specialists in the field of
electrochemistry. That is why I will confidently vote for the award of the scientific

degree "Doctor of Sciences" of Prof. Dr. Mario Mitov.

19 August 2019 Member of scientific jury:..................

(Signature)



