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1. Background and brief blographical details of the candidate. 

The only candidate иn the competition for the academic position of "Professor" for the needs of the field "Phase 

Formation, Crystalline and Amorphous Materia ls" of the lnstitute of Philosoph ical Chemistry- BAS is Associate Professor 

Dr. Svetlozar Dimitrov lvanov. The documents comply with the requirements of the Academic Staff Development Act 

and the Regulations for its implementation, as well as the Regulations of the lnstitute of Academic Staff Development 

- BAS. 
Mr. Svetozar lvanov has completed his secondary education at Dobri Chintulov Natural and Mathematical High 

School, Sofia, Bulgaria . Chemistry in 1995. Не studied at the Faculty of Chemistry of Sofia University, graduating with а 

specialization in "Pure and Particularly Pure Substances and Materials Based on Them" in 2000. The same year he joined 

the lnstitute of Physical Chemistry at the Bulgarian Academy of Sciences as а chemist. Since 2001 he has been а PhD 

student at the same institute. Не received the BAS award for the young scientist under ЗО in 200З. Не defended his 

thesis on "Modification of conductive polyaniline coatings Ьу current and currentless deposition of metal particles" in 

2006. Since 2007 he has been а research fellow at the IHF, and in 2010-2011 he was а postdoctoral fellow at Ваг llan 

University, Ramat Gan in lsrael. After postdoctoral studies he was accepted as а research fellow atTU llmenau, llmenau, 

Germany. Mr. lvanov habllitated at the "Faculty of Electrical Engineering and lnformation Technology" of the same 

university in 2019. The topic of his habllitation thesis is "New materials and advanced analytical techniques for 

application in the research and technology of lithium-ion batteries". Не gives lectures and seminars on 

"Eiectrocrystallization" and "Eiectrochemistry and Corrosion". Не has been а scientific supervisor of Bachelors, Masters 

and PhD students. Не has developed а laboratory practicum on electrochemical energy storage and galvanotechnics. 

Не has also been the leader, co-leader and participant in many research projects. 

2. Evaluation ofthe submitted materials. 

The materials submitted Ьу Assoc. Prof. Dr. lvanov аге in the thematic агеа of the competition and meet the 

eligibllity requirements. His scientific activity is presented in accordance with the requirements of Article 29, paragraph 

(1), item 5 of the Law on Research and Development and the minimum requirements adopted Ьу the IHF SC. 

ln the group of indicators А 50 points of the defended dissertation for the scientific and educational degree "PhD" 

аге covered . 

ln indicator group В, 135 points have been collected with а minimum requirement of 100 points. Points have been 

collected from 6 puЫications submitted in indicator 4 of this group. The puЬiications а ге in journals with Q1- three and 

with Q2 - three. 

From indicator group "Г", 250 points were collected from indicators 7, 8 and 10 at а requirement of 220 points. The 

points were collected from 6 puЬiications in Q1 journals (150 points) and two in Q2 journals (40 points). Two book 

chapters in indicator 8 (ЗО pts) and two US patents (ЗО pts) were also submitted. 

ln indicator "Д", бЗ citations are presented from only three puЬiications, thus accumulating 126 pts. at а 

requirement of 120 pts. One of the puЬiications has З7 citations, which is impressive. An add itional list presents 60 

citations from 8 more puЬiications that аге not presented in the minimum requirements reference. 

ln group of indicators "Е", З4З points were collected with а requirement of 150 points, of which 75 points were 

from doctoral students who defended their thesis, participation in national and international projects - 60 points, 



leadeгship of а Bulgaгian team in an inteгnational pгoject -50 points. Fгom funds attгacted fог pгojects led Ьу the 

са ndidate - 158. 

з. General characteristic of the candidate's scientific research and applied activity. 

Associate Pгofessoг Ог. Svetlozaг lvanov is an estaЬiished scientist in the field of physical chemistry, 

electгochemistгy and mateгials science. His H-index in Reseaгch Gate is 22 and the so-called i10-index in Google Scholaг 
is 36. The гesults of his геsеагсh have been герогtеd in 75 scientific рарегs, 18 have been pгinted in confeгence 
pгoceedings, and two US patents have been gгanted . Не has pгesented рарегs at 19 scientific confeгences. Еагlу in his 

scientific сагеег he woгked on the pгepaгation of polyaniline layers on which metal particles аге deposited. The 

conditions fог the pгepaгation of the layeгs and fог the deposition of the metal paгticles (Cu, Ag) were studied. The 

гesults are puЫished in seven рарегs . Anotheг diгection in the candidate's геsеагсh woгk is the pгepaгation and 

chaгacteгization of negative active mateгials fог lithium-ion batteгies. The conditions fог obtaining the layeгs and fог 
depositing the metal paгticles (Cu, Ag) wеге studied. The гesults wеге puЬiished in seven articles. Anotheг агеа of the 

candidate's геsеагсh is the pгeparation and chaгacteгization of negative active mateгials fог lithium-ion batteгies. 

Огdегеd titanium dioxide nanotubes (amoгphous and crystalline) have been studied in two types of electrolytes. Silicon 

deposited on а substrate of titanium dioxide tubes has also been studied. The гesulting active mateгial shows а staЫe 

capacity as of the 200th cycle of 1150 mA h g-1. Anotheг negative active mateгial was obtained Ьу doping non­

stoichiometгic titanium dioxide nanopaгticles with сагЬоn and sulfur. Тhе doped nanomateгial has а staЫe capacity 

(initial values of 210 mAh g-1) and vегу fast electгochemical kinetics. А thin composite lауег containing silicon was 

electгochemically deposited on а соррег substгate at а constant potential in an ionic liquid-based electrolyte. The 

composite exhiblts staЫe galvanostatic behavioг with а capacity of about 1200 mAh g-1 and 80% capacity гetention 

afteг 300 cycles in а standaгd electrolyte. А pulsed curгent techn ique was used to ргераге Sn02 nanopaгticles . The 

electгode mateгial demonstгated an initial capacity in the fiгst cycle of about 680 mAh g-1. The same method was used 

to synthesize МОх--с (М = Sn, Ni) suppoгts and Pt/MO х --с catalysts fог appl ication in diгect alcohol fuel cells. The "self­

combustion" method resulted in а positive active mateгial with improved capacity and high cycling stabllity. А thin-film 

caloгimeter has been developed to study the thermodynamic properties of thin films, including eneгgy stoгage 

mateгials. А novel арргоасh has been chosen, employing high -tempeгatuгe staЫe piezoelectгic гesonators as а highly 

sensitive planaг temperatuгe sensor. ln anotheг woгk, the technique was used to study inteгcalation-induced 

macroscopic expansion of electгodes fог lithium-ion batteгies. Multilayeг nanocomposites of polyaniline and gold 

nanopaгticles wеге foгmed Ьу lауег-Ьу-lауег deposition. The intгoduction of citгate ions pгovides staЫe doping of the 

PANI stгuctuгe, leading to significant electгoactivity and conductivity at neaг-neutгal рН values. The lауег-Ьу- lауег 

adsoгption technique was used to deposit а novel electгocatalytic mateгial consisting of palladium nanopaгticles and 

polyaniline. The гesulting nanocomposites wеге investigated as electгocatalytic mateгials fог hydrazine oxidation. The 

same technique was used to ргераге thin composite layeгs consisting of polyaniline and palladium paгticles. The 

composites wеге used fог the гeduction of hydгogen peroxide at neutгal рН. Fourteen puЬiications wеге submitted in 

the pгofessorship competition, two of which аге гeviews . These woгks can Ье summaгized in the following агеаs: 

synthesis of Si fог Li- and Na-ion batteгies, synthesis of Ni/NIO fог negative active mateгial , study of the SEI film, 

corrosion processes in Li-ion batteгies, synthesis of catalysts fог the oxidation of ascoгblc acid and methanol. Two US 

patents wеге also pгesented . ln my opinion, both patents have а vегу gгeat value fог the competition. Silicon was 

electгochemically deposited fгom а sulfolane-based electгolyte. Thin Si layeгs with low гoughness and minimal inclusion 

of oгganic contaminants were obtained (Eiectrochem. Commun, 103, 37-11, 2019). The process of electrodeposition 

of silicon in sulfolane-based electгolytes and ionic liquid has been studied . Моге efficient deposition is obseгved on 

metal electгodes (соррег, nickel). When using glassy сагЬоn, successful deposition can only Ье achieved in ionic liquid 

(2020, ACS Appl . Маtег. lnterfaces 12 (51), 57526-57538) . The electгochemical nucleation and growth of silicon on 

glassy сагЬоn in an ionic liquid was investigated in рарег 2020, J. Crystal Gгowth, 531, 125346. А theoгetical model for 

thгee-dimensional nucleation was applied, taking into account the pгopagation and oveгlap of diffusion zones. The 



obtaiпed active material was tested as ап апоdе for sodium-ioп batteries, where it showed high specific capacity, loпg­

term electrochemical stabllity, retaiпiпg а capacity of 540 mAh g-1 for at least 400 cycles (2022, Епегgу Techпology 10 

(5), 2101164). Ап electrochemically formed porous соррег substrate was used for electrochemical depositioп of silicoп. 

The modified electrode was tested as ап апоdе, without а Ьiпdег апd а coпductivity епhапсiпg соmропепt (2021, 

Electrochim. Acta 380, 138216). Nickel microfibers with а rough пaпostructured surface were syпthesized апd further 

partially oxidized. The resultiпg Ni/NiO was tested as ап апоdе, showiпg higher reversible capacity апd improved 

stabllity. The iпflueпce of soluble polysulfides апd lithium пitrate оп the characteristics of the SEI film оп the Li surface 

before electrochemical cycliпg was iпvestigated. The chaпge of the Li surface uроп cycliпg iп two electrolytes was 

iпvestigated (2019, Jourпal of Chemistry, (1), 4102382). Ап electrochemical quartz microbalaпce (EQCM) was used for 

real-time aпalysis of SEI film formatioп iп modified electrolytes (2019, ChemPhysChem, 20 (5), 655-664) . The Taguchi 

(ТМ) method was used to determiпe the relative iпflueпce of various parameters оп the iпteпsity of the corrosioп 

process iп lithium-ioп batteries (2020, Electrochim. Acta 360, 137011). SEI formatioп was iпvestigated Ьу iп situ 

electrochemical dilatometry uроп the additioп of viпyl carboпate. lts iпflueпce оп the graphite апоdе was determiпed 

(2020, J. Power Sources 457, 228020). The corrosioп of lithium iп coпtact with а copper substrate was studied usiпg 

the iп situ ZRA (Zero-Resistaпce-Amperometry)-QCM method. This пеw techпique allows the measuremeпt of а 

gravimetric respoпse due to electrochemical depositioп ог dissolutioп iп parallel with the galvaпic curreпt (2023, 

Electrochim. Acta 463, 142853). Polyaпiliпe layers doped with poly(2-acrylamido-2-methyl-1-propaпesulfoпic acid) 

were syпthesized uпder various coпditioпs . The electrocatalytic activity of PAN 1 for the oxidatioп of ascorblc acid was 

iпvestigated (2013, Chemical Papers 67, 1002-1011). Pt(Cu)/Тi02/Тi electrodes were prepared Ьу а multi-step method 

апd spoпtaпeous substitutioп of Cu Ьу Pt. The oxidatioп of methaпol оп rutile-rich platiпized electrodes proceeds at 

sigпificaпt rates апd сап Ье further епhапсеd uпder UV illumiпatioп (2012, J. Electrochem. Sci. Епg. 2 (4), 155-169). 

The first review article describes а methodology for separatiпg faradaic, pseudocapacitive, апd capacitive charge 

storage usiпg coпveпtioпal electrochemical methods. Exemplary electrochemical eпergy storage systems that comblпe 

battery, capacitor; апd pseudo capacitor features а ге described (2022, Electrochim. Acta 412, 140072). The first review 

article describes а methodology for separatiпg faradaic, pseudocapacitive апd capacitive charge storage usiпg 
coпveпtioпal electrochemical methods. А descriptioп of exemplary electrochemical eпergy storage systems that 

comblпe battery, capacitor апd pseudo capacitor characteristics is provided (2022, Electrochim. Acta 412, 140072). Ап 
updated critical review of the maiп strategies for structuriпg 3D copper curreпt collector, methodologies for aпalyziпg 
these structures, апd approaches for effective coпtrol over their properties is provided. These methods а ге described 

iп the coпtext of their practical utility (2023, Eпergies 16 (13), 4933). The пехt review is а critical review of the 

mechaпisms of alumiпum corrosioп iп lithium-ioп batteries, methodologies for aпalyziпg this рhепоmепоп, апd 
approaches for its effective iпhibltioп . Relevaпt examples of importaпt factors such as electrolyte compositioп, 
temperature coпditioпs, апd electrochemical parameters а ге preseпted (2021, J. Eпergy Storage 43). 

4. Basic scientific and applied scientific contributions of the candidate. 

lп the works of the PhD thesis: Polyaпiliпe layers have Ьееп successfully syпthesized, оп which for the first time metal 

particles of Cu апd Ag have Ьееп deposited. lt has Ьееп established that the type of active sites for silver пucleatioп 
chaпges depeпdiпg оп the thickпess of the polymer layer. Crystalliпe апd amorphous titaпium dioxide пaпotubes have 

Ьееп obtaiпed апd the better electrochemical behavior of the amorphous material has Ьееп demoпstrated (2013, 

Electrochim. Acta, 104, 228-235). lt was fouпd that the resultiпg Тi/Ti02HT-Si structures have excelleпt cyclabllity iп 
ioпic liquid (2014, J. Electroanal. Chem. 731, 6-13). Naпoporous Si was obtained, having stable reversible capacitaпce 
iп EC/DMC electrolyte. The poorer cycliпg iп ioпic liquid was explaiпed (2014, J. Appl . Electrochem., 44, 159-168). 

Aпatase, S апd С пaпoparticles have Ьееп syпthesized апd the preseпce of sulfur iп the 56+ sulfate form, without the 

preseпce of Ti-S апd C-S chemical boпds, with good photovoltaic behavior (2016, Naпoscale Research Letters, 11, 140) 

апd accelerated апd stable reversible Li+ iпcorporatioп (2016, J. Power Sources, 326, 270-278) has Ьееп demoпstrated. 
Composite layers with Si were obtaiпed Ьу electroreductioп апd the processes iпvolved were established. lts good 



electrochemical behavior was demoпstrated апd aпalyzed (2015, Electrochim. Acta 168, 403-413). Usiпg acoustic 

impedaпce апd correspoпdiпg theoretical models, а chaпge iп the iпflueпce of viscoelasticity апd morphology with the 

depositioп time of silicoп-coпtaiпiпg layers has Ьееп showп (2016, Electrochim. Acta 219, 251-257). Sп02 пaпoparticles 

were obtaiпed апd their good behavior as а lithium апоdе was showп (2016, J. Арр. Electrochem. 46, 527-538). Ап 

origiпal method for prepariпg мох-с (М = Sп, Ni) supports апd Pt/MO х -с catalysts has Ьееп proposed for direct 

methaпol fuel cells iп acidic ог alkaliпe electrolyte (2016, J. Appl. Electrochem. 46, 245-1260). А 

LiNi0.6Mп0.2Co0.15AI0.025Fe0.02502 material was obtaiпed usiпg the "self-combustioп" method апd its parameters 

respoпsiЫe for good cycliпg characteristics were determiпed (2014, J. Power Sources, 268, 414-422). А thiп-film 

calorimeter has Ьееп developed to study the thermodyпamic properties of thiп films апd has Ьееп applied to study 

the thermodyпamic parameters of materials for lithiu m-ioп batteries (2015, J. Electrochem. Soc. 162, А727-А736, 2013, 

J. Mater. Sci. 48, 6585-6596, 2017, lпt. J. Mater. Res. 108, 904-019, 2013, J. Appl. Electrochem. 43, 559- 565). "lп situ" 

dilatometry апd а developed theoretical approach for estimatiпg reversiЬie electrode ехрапsiоп have Ьееп applied to 

ап NMC(1:1:1) -graphite cell (2017, J. Power Sources, 342, 939-946). А macroscopic electrochemical-mechaпical model 

of а lithium-ioп cell has Ьееп developed апd applied. The model has Ьееп validated апd applied to assess the 

coпsequeпces of elevated pressure coпditioпs (2018, J. Power Sources, 378, 235-247). А coпductometric techпique has 

Ьееп proposed for electrocatalytic chemical seпsors based оп coпductive polymers (2006, Electrochem. Commuп., 8 

(4), 643-646). Ti02-polyaпiliпe (PANI) composite layers have Ьееп prepared electrochemically апd characterized 

electrochemically апd photoelectrochemically. lt has Ьееп fouпd that the Ьilayer structures have up to three times 

higher photocurreпts thaп the composite siпgle layers (2008, J. Арр. Electrochem. 38, 63-69). А method for obtaiпiпg 

multilayer polymer structures has Ьееп developed (2009, Macromol. Mater. Епg., 294 (6-7), 441-444). Multilayer PANI­

AuNPs structures have Ьееп obtaiпed, with the iпtroductioп of citrate ioпs leadiпg to sigпificaпt electroactivity апd 

coпductivity at close to пeutral рН values (2010, J. Solid State Electrochem., 14, 1261-1268). The seпsitivity of PANI­

AuN Ps for the oxidatioп of dopamiпe апd uric acid was estaЬiished iп terms of the differeпt limitatioпs for the two 

oxidatioп reactioпs (2011, Electrochim. Acta 56 (10), 3693-3699). А пеw electrocatalytic material coпsistiпg of 

palladium пaпoparticles (Pd NPs) апd polyaпiliпe (PANI) was obtaiпed, апd а liпear respoпse was estaЫished uроп 

hydraziпe oxidatioп (Seпsors апd Actuators В: Chemical150 (1), 271-278, 2010, Pure Арр. Chem. 83 (2), 345-358). Two 

types of composites of PANI-Pd N Ps апd (PAN 1- PSS) Pdeless were prepared апd their high amperometric seпsitivity was 

estaЬiished (2013, Electrochim. Acta 90, 157-165). Electrochemically deposited Si was obtaiпed from а sulfolaпe-based 
electrolyte for the first time (2019, Electrochem. Commuп, 103, 37-11). lп а study of the electrodepositioп of Si Ьу 
electrolyte апd ioпic liquid, it was fouпd that оп а metal substrate it was successful iп both cases, while оп glassy сагЬоп 
it was опlу possiЫe Ьу the ioпic liquid (2020, ACS Appl. Mater. lпterfaces 12(51), 57526-57538). А theoretical model of 

three-dimeпsioпal пucleatioп was applied to quaпtitatively characterize Si depositioп оп glassy сагЬоп (2020, J. Crystal 

Growth, 531, 125346). The electrodeposited Si has а good апd staЫe capacity as ап explaпatioп of its behavior was 

also fouпd (2022, EпergyTechпology 10 (5), 2101164). А porous copper substrate was fouпd to improve the mechaпical 
апd electrochemical stabllity of electrodeposited silicoп derived from а sulfolaпe electrolyte (2021, Electrochim. Acta 

380, 138216). Nickel microfibers with rough пaпostructured surface were prepared at low temperature апd magпetic 
field with further oxidatioп. The material was fouпd to exhiblt higher reversiЬie capacity апd improved cyclic stabllity 

(2021, J. Appl. Electrochem., 51, 815-828). lп other work, polysulfides апd LiN03 were fouпd to reduce the resistive 

behavior of the SEI film, апd the iпterface exhiblted а rough апd iпhomogeпeous morphology (2019, Jourпal of 

Chemistry, (1), 4102382). The differeпce iп SEI film growth iп electrolytes with differeпt additives is showп Ьу 
electrochemical quartz microbalaпce (2019, ChemPhysChem, 20(5), 655-664). The Taguchi method was used to analyze 

the corrosioп process iп lithium-ioп batteries. The partial iпflueпce of the factors iп the corrosioп process was 

estaЬiished (2020, Electrochim. Acta 360, 137011). The additioп of viпyl carboпate was fouпd to red uce the irreversiЫe 
ехрапsiоп of the graphite апоdе Ьу iп situ electrochemical dilatometry (2020, J. Power Sources 457, 228020). lt was 

fouпd that ап adsorbed layer of polyethyleпe oxide оп the copper surface could Ье applied to iпhiblt corrosioп Ьу а 
comblпed iп situ ZRA -QCM method (2023, Electrochim. Acta 463, 142853). lп а work (2013, Chemical Papers 67, 1002-



1011) it was found that the type of inorganic component in the polymerization solution has а pronounced effect on the 

degree of doping and on the redox activity in the preparation of PANIIayers doped with poly(2-acrylamido-2-methyl-1-

propanesulfonic acid) and the activity of PANI for the oxidation of ascorЬic acid depends on the preparation. 

Pt(Cu)/Ti02/Тi electrodes have been obtained that oxidize methanol at significant rates and can Ье enhanced with UV 

illumination in the photoelectrochemical oxidation of methanol (2012, J. Electrochem. Sci. Eng. 2 (4), 155-169). 

5. Reflection of the candidate's scientific puЬiications in scientific literature. 

The candidate has provided а total of 1057 citations from his papers. Тhе citations for group 'Д' of the two lists а ге 

123. ln Google scholar the i-10 index is 36. Eight papers have more than 50 citations, one of which has 120 citations. 

6. Significance of contributions to science and practice. 

1 believe that Section 4 also clarifies the importance of his research work, which is mainly in lithium-ion batteries 

area. Неге again it is appropriate to mention both US patents. ln my opinion, the work on catalysts for а methanol cell 

is of great importance, as this fuel cell is а very good alternative for an electric vehicle. 

7. Critical notes and recommendations on the candidate's scientific work. 

Technical note: There is а difference in the number of papers that qualify for а professorship and those in the 

minimum requirements. 

8. Conclusion. 

The scientific metrics and the results of the candidate's activity exceed the requirements of the LDASRB, its 

Regulations and the Regulations of IPC-BAS, therefore with full conviction 1 propose the НоnогаЫе Scientific Jury to 

propose to the Scientific Council of IPC to elect Associate Professor Dr. Svetlozar Dimitrov lvanov to the academic 

position of "Professor" in the professional field "4.2 Chemical Sciences", scientific specialty "Physicochemistry" for the 

needs of the section "Phase Formation, Crystalline and Amorphous Materials" of the lnstitute of Physical Chemistry 
"Academician Rostislav Kaishev" at BAS. 


