PELIEH3USI
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¢ kangunat CunBus Bacunesa boiiueBa a-p mou. uHX.
Peuenszent: ['eopru MiBanos Briues, a-p npod. umx.

1.00mu noJioxkeHus: U GuorpapuuHu JaHHU

Hou. n-p umxk. Cunsus Bacunesa boitueBa e poxena Ha 13.10.1972 r.B rp. dynoso. Ot 1990-
1995 r. e crynenTka B XMMHUKO-TEXHOJIOTUYCH U MeTalnypriuueH yHuBepcuteT-Codus U 3aBbpiuBa
BHclIe 00pa3oBaHWE, WHKCHEP-XHUMHUK IO CIELHMATHOCT ,,XUMHUs M TEXHOJOTUsS Ha MaTepuaid 3a
MUKpPOEJIEKTPOHHKATA U eleKTpoHHuTe eneMeHTH . [1pe3 2002 r. yenemHo 3amuraBa oOpazoBaresiHa
M HayyHa CTeleH ,JOoKrop™“ 1o HayyHara crnemuanHoct 02.10.17 ,TexHonorus Ha
IOJIyIPOBOAHUKOBUTE MaTepUaId U €JICKTPOHHHUTE elieMeHTH Ha Tema: ,,HoBu Zn(Cd}- cpappikaiu
XaJIKOT€HUJHH CTBKJIa — CUHTE3, CBOMCTBA M npuiiokeHue™ (Jlumioma 3a oOpa3oBaresHa U Hay4Ha
creneH ,,JokTop® Ne28178/14.12.2002 uznanena ot Bucina atecranmonna komucus). Ot 2000-2004
I. 3a€Ma JUIKHOCT HHXKeHep-XuMuK B TY-Cogus B nabopaTtopusra no ,,Bogonoaroroska u ropusa™.
OcHOBHUTE U AEHHOCTH M OTTOBOPHOCTH Ca: M3BBPIIBAHE HA EKCTIEPUMEHTAIHH 3a1a4y 110 Hay4HO-
U3CJIEI0BATEIICKH U NPUJIOKHHU MPOEKTH U 00e3redaBaHe Ha JJabOpaTOPHUTE 3aHATHUS MTPU 00ydeHue
Ha crygeHtu. Ot 10.11.2005 e ,crapmu acucteHT” Ha TpyaoB poroop B TVY-Codus,
EnepromamuHoctpoureneH gakynret, karenpa TAE, a or 11.12.2007 r. e ,.rnmaBeH acucteHT" . OT
18.10.2012 r. e ,,mouient™ mo ITH 5.4 EHepreTuka, criel{dagHoOCT ,,TepMUYHH U SAPSHU EJIEKTPUUECKH
ueHtpanu” (Junmoma NeTYC-EM®81-AJ[2-002/30.10.2012 r.) u mpoas/bkaBa jaa padOTH KaTo
IpenojaBates Ha 0€3CpoUeH TPYIOB AOTOBOP € TPYIOB CTax IO crietanHoctta 17 r. 04 meceua u 27
JHU KbM JiaTaTa Ha u3aaBaHe Ha yaoctoBepeHueto (Pexropar — TY-Cogus. Nel115/20.04.2023 r).

Cne 3anosen Ne OX-5.4-28/12.05.2023 r. Ha Pexropa Ha TY-Codust npod.an urx. Man Kpanos
Ha ocHoBanue 4.4, an.2 ot 3PAC B PenyOnuka bearapus, wi. 6 an.4 or [TYP3A]] B TY-Codus,
JOKJIaa Ha JexaHa Ha ExepromammHoctpoutenen ¢akynrer, u I[lpotokon Ne7/09.05.2023 r. ot
pemenue Ha @C 1o mpeasokKeHue Ha Katezpa ,, [ oroeHepreTika u siapeHa enepreruka’ (IIpotokos
Ne5/24.04.2023 r.) BBB BpB3Ka ¢ MpOIIEAypa 3a 3aeMaHe Ha aKaJeMH4YHa UTBKHOCT ,,[ipodecop™ mno
npoecuoHaHO HampasieHue 5.4 EHepretrka, HaydyHa  CHCHMATHOCT ., T€pMHUYHHM U SIIPCHU
CJIEKTPUYECKM LEHTPAIM™ CbM Ha3HAu€H 3a WieH Ha Hay4yHo Xypu. Ha mbpBoTO 3acenanue
(23.05.2023 r.) Ha Hay4HoTO *Kypy CbM H30paH 3a PELEH3EHT.

2 .0O06110 onHMcaHUe Ha NPeICTABEHUTE MATEPHAJIH

KanauparsT 3a 3aeMaHe Ha akaJeMUYHa [UTHKHOCT ,,ipodecop™ aou. a-p A-p Cuneus Bacunesa
boitueBa e mpuiOXKKIa BCUYKM HEOOXOIUMH JOKYMEHTH yIOCTOBEpSIBAINM HW3ITBIHEHUETO Ha
MUHHMMAJIHUTE HALMOHAIHM M3UCKBAaHUS CBIJIACHO JeicTBamuTe: 3aKOH 3a pa3BUTHETO Ha
akageMu4Hus cbeTtaB B P bwarapus, [lpaBunHuk 3a mpuiarane Ha 3akOHa 3a pa3BUTHETO Ha
aKaJIEMUYHHUS ChCTaB KbM Hero W [IpaBUiHMK 3a ycloBuSiTa M pela 3a 3aeMaHe Ha aKaJeMUYHM
mrexHOCTH B TY-Codus.

HeoOxonuMuTe TOKYMEHTH ca MpPEICTaBeHW B H3MCKBaHATA (OpMa Ha €JICKTPOHEH HOCHTEN:
apropedepaT Ha gucepTauus 3a npuckxaane Ha OKC ,,I0KTOp™; pe3toMe W aBTOpPCKa CIpaBKa 3a
Hay4YyHH TNPUHOCH Ha IyONMKalWHUTe, PaBHOCTOMHH Ha MoHorpaduyeH Tpya mo [lokazaren B 3a
3aemane Ha AJl ,,ipodecop™; pe3toMe U aBTOPCKa CIIpaBKa 3a HaAyYHH MPUHOCH Ha MyOIMKALMUTE, M0
Iokazarenn I'7 u I'8 um Ilokasaren 3 or wsuckBanmusta 3a AJl ,.npodecop™; crpaBka 3a
HayYHOMU3CJIENOBATE/ICKAaTa U MPUJIOKHA NEHHOCT Ha KaHAuAaTa; CIpaBKa 3a ChOTBETCTBUETO C
MHUHHMaJHUTE U3UCKBaHMs 110 KOHKYpC 3a 3aeMaHe Ha A/l ,,nipodecop™; cripaBka 3a  BOJCHH JICKLIUH
OT KaHAWJaTa 3a IMOCJIENHUTE TPU IBJIHU yueOHU roauHu, u3BexaaHu B TY-Codus, mo yueOHH
JMCLUILIMHY OT NPO(pECHOHATHOTO HalpaBlieHHe Ha KoHKypca-ITokazaren XK u ap..



3a yyacTue B KOHKypCa 3a 3aeMaHe Ha aKaJeMUYHa JJTBKHOCT ,,lipodecop™ 10w, a-p uHxK. CUnBus
Bacunepa boifueBa e mpexacraBuia 3a peleH3WpaHe CieJHUs Opoil HayuyHM ITyOIMKALMU 110
nokasarenu: 1o IToxazaren B ca npeacraBenu 15 Op., paBHOCTOMHU HA MOHOTpadUYEH TPY/ HAYYHH
ny6nukanuy, pedepupanu B 6asa manHu Scopus unun Web of Science. Temaruuno oGenuHeHHTE
nyOnvkauuM ca 1oj oOmoTo 3ariaBue ,,ONOJ30TBOpSIBAHE HA MEMENTa OT  BBIVIMIIHA
TOTUIOCJICKTPUYECKH LEHTPaAId 4Ype3 ajKalHa KOHBEPCHs 3€0JIUTH C IMPUJIOKEHHUS] B CHUCTEMHU 3a
yJIaBsiHEe Ha BBIVICPOHH EMUCUH, IECTPYKLIHSI U AETEKIMsI Ha aTMOC(EpPHH 3aMBbPCHUTEIH, ChbXPaHEHHE
Ha TOIUIMHHA €Heprust M ouMcTBaHe Ha Boau™; 1o Ilokasaresn ['7 ca npencraBenu 8 Ha Op. Hay4yHH
nyGaukanuu, pedepupann B Gasa nanHu  Scopus miam Web of Science; no Ilokasaten I'8 ca
npectaBeHu 34 Ha Opoi HayuHH ITyOIMKaLKH, B HepedeprupaHu CIIMCaHUsI ¢ HAYYHO PELEH3UpaHe UITh
B peIaKTUpaHu KoJeKTUBHU Tpyaose; [lo [lokazaten 3 ca mnpencraBenu 3 Ha Opoil HaydHH
MyOIMKaLMK ¢ MMIIAKT WIIM UMIAKT paHr, pedepupanu B 6asa nannu Scopus uiam Web of Science.B
NPEICTABEHUTE HAy4YHH ITyOJIMKALUK 10 KOHKypca 3a Al ,,npodecop™ He ca BKIKOYEHH TE3W MpH
samurara Ha OHC ,,okTop®, KakTo U OT MaTepHaiuTe M0 KOHKypCa 3a 3aeMaHe Ha aKajeMHuYHaTa
JUTBIKHOCT ,, JOUEHT . Thi KaTO KaHAWAATHT HE € MPEICTABUII Pa3IeIUTEICH IPOTOKOJI 38 ChaBTOPCTBO
Ha HayYHHTE IyONMKalMM, PELEH3CHTHT NPUeMa, Ye Te ca PaBHOCTONHM 3a BCHYKM aBTOpH. He ce
peLeH3Upar, Hay4YHuTe IMyOaMKalMu B aBTopedepar 3a npuaoOuMBaHe Ha oOpa3zoBaTe/Ha W HaydHa
CTeTIeH ,,JIOKTOP®, 3a IyOJHMKALMUTe 3a 3aeMaHe Ha aKaJeMH4YHATa JJIBXKHOCT ,JOLEHT", KaKTO M
y4yacTHe Ha KaHJuaTa B HALIMOHATHU HAyYHOU3CIIEIOBATEICKH ITPOEKTH.

Hayynure myGamKaimm, KOUTO He ca BKIIOYEHH B MOHOTpaQUUHMS TPyl MOTAT Jia Ce TPYIUpaT B
CJIEAHUTE TEMATUYHU HAMpPaBJIEHUs! CBBP3aHU C MPOGECHOHAIHOTO HAIIPABICHUE HA KOHKYpCa:

*U3cnenBane Ha BB3MOXKHOCTUTE 38 MOJEPHE3UpaHEe Ha MHCTaaluK B Tortoenektpuaecku( TELL)
U siipeHu enekTpuyecku uentpamu (SAELL) [I'7.1, 8.4, I'8.29];

*M3cnenBane Ha 3aBUCHMOCTTA HAa €HEPTUitHUs cekTop oT EBporneiickus cbhio3 oT aeuuura Ha
CYpPOBHHH 32 MPOU3BOJACTBOTO HA KOHCTPYKUMOHHU MaTepuanu [['8.1, ['8.2];

*Uscnenpane Ha NPUIIOKMMOCTTA Ha 3€0JIMTH OT BBIUIMILHA TIETEN KATO CPE/IU 33 TEPMOXUMHUHO
ChbXpaHCHHE Ha TOIUIMHA U TEPMUUHU eEeKTH Ha ajcopOuuonu mporecu [['7.2, 1'8.5, I'8.6];

*Onon30TBOpsABaHE HAa BBIVICPOAHH EMUCHH OT KOHBEHLMOHAJIHM €JEKTPUUYECKH LEHTpaly 3a
MPOM3BO/JICTBO Ha CUHTETUYHHU ropuBa [['7.3, '8.5.1'8.10];

*W3cnenpane Ha ONOJ30TBOPSIBAHETO Ha BHIVIMIIHA TIENEN Upe3 ajlkajiHa KOHBEPCHs B 3€0JIMTH 3a
ajcopOuus, KaTaluyHa AECTPYKLMs U AeTeKIMsa Ha arMochephu 3ambpeurenu [[7.4, 1'8.12, I'8.14,
I'8.15,1'8.20, 3.1, 3.2];

* M3cnenBaHe Ha ONON30TBOPSIBAHETO HA BBIVIMIIHM TEMe/M Ype3 alKkaaHaTa UM KOHBEPCHS B
3COJIMTH 33 OYMCTBAHE Ha BOAM M B CHUCTEMM 3a NpepaboTKa Ha TeYHW PAJAMOAKTHBHH OTMAIbIM
[1'8.30]. ¥ '

Kanaunater 32 3aemaHe Ha aKkajeMHMuHa JUIBKHOCT ,,npodhecop™  YA0BOJETBOPSABA
MUHMMAJIHUTE HALMOHAIHYA U3MCKBAHMUS 3a 3a€MaHe Ha aKaJIeMUYHATA JTBXKHOCT . IOLEHT™, [TOCOYEHHU
B 3aKOHa 32 Pa3BUTHETO Ha aKaJeMH4YHHs cbeTaB B P Bwarapus u [IpaBuiHuka 3a mpujarate Ha
3aKOHa 3a Pa3sBUTUETO Ha aKaJIEMUYHKs ChCTaB KbM HEro, KakTo u [IpaBuiiHKKa 3a ycioBusTa U pejia
3a 3a€MaHe Ha akaJleMU4HU JUTbkHOCTH B TY-Codus, npodecronanno Hanpasnenue 5.4 EnepreTuka,
CIICLIMATHOCT ,, TEPMUYHHM U SIAPEHU CIIEKTPHUUECKH LIETPAIH .

[lpu mMunumannu msuckBanus 860 TOYKM MO Ipyna MOKa3aTeqd 3a akaAeMHUYHATA [TBIKHOCT
»Ipodecop™, mMuHUAT 001 Opoit ToukK Ha Kanauaata e 3882 touku. Toukure no [Tokasaten A ca
50 npu Heobxonumu 50, no ITokaszaren B [B.4] ca 206 npu neobxoamumu 100. Cymara 0T TOUKKUTE 110
nokaszarena ['[I.7 n I'.8] ca o6mo 366 , npu Heo6xoaumu 250. Cymara OT TOUKMTE MO rokasares J|
(.12 u [114] ca o6wmo 2390 npu neooxomumu 100. Cymata ot toukure no [Tokazaren E [E17,E18,
E19, E20, E21, E22 u E29] ca 330, npu HeoOxoaumu 220. M3mbiHeHW ca M U3UCKBAHMSTA I10
[Tokazaren JK [XK.29] (xopapuym 3a Boaenu Ha jekimu B TY-Codus 3a nocneannte TPH TOJIMHHU) ca
0610 510 Touky npu MuHuMazeH 6poii 120. Toukure no nokasaren 3 ca 30 npu HeobxoxuMHu 20.

3.00ma xapakTepHCTHKA HA HAYYHOHM3C/E10BATEICKATA H HAYYHO-NPH/IOKHATA AeHHOCT
Ha KaHAuJaTa.



ITpencraBena e crnpaBka ot 3am. pekrop no HITJI va TY-Codus gou. a-p Jluaus ['eapbosa 3a
y4acTHe Ha KaHIM/JaTa B HALMOHAIHYA HAyYHOU3CIIE0BATENICKM POEKTH B KOJIEKTHUB.
OcHOBHHM 10TOBOPH, Ha KOUTO KaHAMIATHT € OWJI Hay4eH PHKOBOIMTEI C KOJIEKTHUB ca:

*[poext 152I1J10020-02-ExcriepuMeHTalHA ¥ MOJEIHM H3CJICABaHUS Ha ajcopoOuusiTa Ha
BBIJIEPOJHU EMHUCHU OT CUHTETUYHU BhIMIIHM 3eoauTh (01.032015-30.06.2016 r);

*IIpoext THTC Cnopakus 01/6-AKTHBHpaHM ¢ HAHOYACTHLM 3€0JHMTH OT JeTSINa Meres 3a
ouncTBaHe Ha Boau (17.10.2016- 21.04.2020 r.);

*JIH17/18-CuHTe3 Ha 3€0IMTH OT BBIJIMIIHHM ETENH 3a aicopOLys, KaTaJuTHIHa JeCTPYKIKS U
aerekuus Ha atMocdepnu 3ambpeurenu (06.122019-06.06.2021r.);

*201MX'bb0004-02 PaspaboTBane Ha CHCTEMa 32 TEPMOXHMHUYHOTO ChXPAHEHHE HA €HEPrus C
paboTHa cpefa 3e0MT OT BhriuinHa nernen/soaa (01.03.2020-21.04.2020 r);

*KI1-06-ABcTpus-Onona30TBopsiBaHe Ha TBBPAO(A3HHU OTHAABIM OT IPOU3BOJACTBOTO HA CHEPIHsI
OT KOHBEHIIMOHAQJIHM M HEKOHBELIMOHAJIHM TOpMBa 3a HaMalsiBaHE HA BBIVIEPOJHHUTE €MHUCHH 4Ype3
ChXpaHsBaHe Ha TOIUJIMHA U yJaBsiHe Ha BbriaepoaeH nuokcun (18.8.2021- 17.08.22);

*KII-06-H69/3-3]1 mpHHTHpaHH KaTalu3aTOpd Ha OCHOBaTa Ha OTMAIBYHM MaTepuald 3a
YCTOMYMBO I10JIyYaBaHE HA CUHTETUYHU ropuBa U LieHHd xumukanu (08.12.2022-07.12.2025 r.).

OcHOBHHU 0TOBOPH, HAa KOUTO KAaHIUIATHT € YYaCTBaJl B HAYUHHS KOJEKTHB:

*2011T1P0020-10-YnaBsiHe Ha BBIVIEPOAEH MHUOKCHI M OIOJ30TBOPSIBAHETO My B CHCTEMa 3a
IIPOM3BOACTBO Ha cuHTeTHYeH ra3 (01.03.2020 r.);

*2111TP0007-10-Omon30TBOpSIBAaHE HA DPACTUTEIHM M EHEPIMHHM OTIAAHA B CUCTEMH 3a
npeyucTBaHe Ha 3ambpceHu Boau (01.03 2021-30.11.2021r.). PekoBoauTen Ha MOCIEIHUTE JBa
JI0roBopa € Ii. ac.a-p Jenuna 3rypesa.

*J101-214-HHIT ,,Hucko BbrieponHa eHeprus 3a tpancrnopra u oura“ (EIUIHOC) (28.12.2018-
30.12.2022 r) ¢ PrkoBomuten Ha goroBopa mpod. aH urk. Mean KpajoB 1 KOJIEKTHB;

*225-2-03-1319-O6yuenue no SAnpena eneprerura (01.03.2020-30.062024 r.). PrkoBoauten Ha
Jlorosopa € nou. a-p uek. Kanua Oununos.

Ouenkara MU 3a Hay4YHOM3CJIEIOBATEICKATa U HAYYHO-NPUIOKHATA JEHHOCT Ha KaHAUAATa €
MOJIOKHUTETHA.

4.0ueHKa Ha MeJaroruyecKkaTa MOAroTOBKA M JAeHHOCT HA KaHIAMAATA.

Hou. n-p nmx. Cunsust Bacunesa boiiueBa umMa mnegaroruyecku OonuT B 0OydYeHHE Ha CTYAEHTH
3a OKC ,,6akanaBwp™ u ,,maructbp™. [IpeficraBena e CrpaBKa 3a IPOBEICHH JICKLIMK HA KAHAK1aTa 34
nocjaeHuTe Tpu roguan: 3a (2019-2020r.) - 120 u.; 3a (2020-2021r.) -180 u.; u 3a (2021-2022 r)-
210 u.. M3Bexnana e JEeKUUH MO CIACAHUTE JUCUMILIMHM BKJIIOYEHHM B yueOHM maHose 3a OKC
~0aKamaBbp* M ,MarucTbp“- ,,CHCTEMH W YCTPOWCTBAa 3a ONa3BaHe HA OKOJHATA cpela B
TOIIOOOMEHHU  amapatd™, ,XUMHYHH ¢ (QU3HKOXUMHUYHHM [IPOLIECH B SAPEHH pPEaKTOpH™,
,»BOIONOArOTOBKA U BONOXUMHYHE pexkumu B SELL, ,,BoionoAroToBka ¥ BOJOXUMHYEH PEKUM Ha
TOIUIOCHEPIMWHU M SAPEHOCHEPIUHU cucteMu™, ,,JIoOMB, ChCTaB M CBOWCTBA Ha ra3000pasHUTE
ropupa“, u ,,Ona3BaHe Ha OKOJIHATa cpefia‘.

Hou. n-p umx. Cunsus Bacunea BoitueBa e HayueH phKOBOAMTEIN HA ABAMa JOKTOPAHTH:

Ha mar. uHK. Jlennua 3rypeBa yCHENIHO 3aluTHiIa qucepTaioned tpya 15.11.2016 r. B ITH 5.4
Enepretuka B TVY-Codust (cera 3aema akagemMuyHata JUIBXKHOCT ,JIOLEHT B  KaTeapa
»» | OTJIOEHEPTEeTUKA U SIPeHA SHEPreTHKa™) W B MEPUOJL Ha PEIOBEH JOKTOPAHT € Mar. UHK. JIMIisH
['aBpanioB B ChIIOTO NpodecHOHANTHO HampasieHue. 3a mepuoma or 2015-2023 r. e HayyeH
pbKOBOIMTEN Ha 19 Op. yCHelHO 3alMTWIM AUIUIOMHH MPOEKTH B Karteapa ., TomioeHepreTika u
snpeHa eHepretuka“. IlpeacraBeHa e OnaHka 3a aTecTupane Ha 101l A-p uHxK. Cunsus Bacunesa
BoiiueBa ¢ nanHu N0 rpyna MoKasaTesy ¢ MOCTUTHAT PE3yJITaT: 3a y4eOHO-TIPeNnoiaBaTeicka AeHOCT-
129,7 T1.; 3a Hay4HO M3cIenOBaTeICKa AeUHOCT-574,5 T.;3a yuacTHe B JeiHOCTTa Ha akajeMHYHATa
06mHOCT-18.0 T. M 33 CTYAEHTCKO MHEHHE 3a NpernoiaBaneTo-56,7 T.. CyMapHUAT Gpoii MOCTUrHATH
TOYKH € 778,7 u chIIIaCHO CKajlaTa Ha OLICHsBaHE MOJIyYyeHaTa OLEeHKa € ,,MHOro no6pa™.

OO1mara MM OLIEHKA Ha y4eOHO-TIPernoIaBaTeNickara v Mearoruyeckara 1eHoCT Ha KaHauaaTa e
MOJIOKUTETHA.

5.0cHOBHH HAYYHHM U HAYYHON PHJIOKHH NPHHOCH.
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IIpruemam npuHOCHTE OT M3C/IENBAHMUATA [IOCOYEHH B MATEPHANMTE KBbM JOKYMEHTUTE Ha JOIL. /-
p umk. Cuneust Bacunesa Boituesa. IIpuHocHTe ce pasrieskaat NooTAETHO 32 MOHOrpaduyHus TPy X
1o nokasares B v npuHocu 3a npexcraBeHuTe HaydHU TpyaoBe 10 [Tokazartenu ['7 u '8 u 3. Te ca
(opmynrpanu e ce 0606IIAT B IBE IPYNK: KATO HAYYHH M HayYHO-MPHUIOKHH INPUHOCH.

I. IlpuHocu Ha MoHOrpadu4Hus TPYA
Hay4nu u HayYHO-NPHIIOKHK IPUHOCH

*YcranoeeHo e  choTHOweHWeTo  Si/Al, amopdHa/KpucTanHa  ChCTaBAABAmA M ca
MICHTHQULMPaHU KPUCTATHUTE (a3 B U3CIIEBAHUTE BBIIMIIHU IPOOH MeTes, J0OUTH KaTo CpeaHU
po6HU OT €NeKTPOCTATUYHHTE YTAUTENM HA YETUPH TOJIEMHU BBIIIUIIHY uenrtpanu B P boarapus: TEL]
»Mapuia Hsrok 2%, TELl ,Eit u Ec 'sas6oBo”, TEL] »Kontyp I'mo6an“u TEL] ,Mapuua 3 -
AumuTpoBrpan. MonapHoto choTHomeHne Si/Al TpH BHCOKOCHIMIMEBHMTE MPOGH Bapupa B
uHTepBana 3,3-3,8%. CpabpKaHMETO Ha KEIE3HH OKCHIH Bapupa or 9-15 wt. % mpwu
BHCOKOCHIIMLIMEBUTE TIETIENH U 110 47 Wt. % BBB BUCOKOXKEIIC3HUTE CENapaT, NPeACTaBEHH BBB BUJ
Ha (asuTe MarHeTUT U XeMaTuT. CHOTHOLICHUETO MKy aMOPMHATA U KPUCTATHATA ChCTaB/ISABALII
Ha M3cNe/IBaHUTE 00pa3Ly OT BBIVIMIIHA rienes Bapupa oT 0.8 10 2.0% B 3aBUCHMOCT OT creuupuKnTe
Ha roprBHara MHcTanauus [Bl, B12].

*YCTaHOBEHM Ca ONTHMATHM YCIOBHs 3a alKalHa KOHBEPCHsS Ha IEIeNTa OT W3rapsiHeTo Ha
JMTHUTHU BBIJIMIIA B 4YeTHUPHW rojemu obekra y Hac TEL] ,Mapuua Mstox 2%, TELl ,.Eit u Ec
I'ee6080%, TELL ,,Kontyp I'no6an“ u TELL ,,Mapuua 3* [IUMUTPOBrpaj 3a MOIy4aBAHETO HA 3€0NUT
Na-X, CHHTETHYEH aHanor Ha mpupomHusi 3eoiut Fajasite (FAU)-eamH oT Haif-W3cieaBaHuTe
3COJIMTHH MHHEpHAIM C LIHPOKO MPUIOKEHHE B Pa3MYHU HHAYCTpUaiHH chepu, 10 Tpu
TCXHOJOTMYHM CXEeMa: [IByCTHIIAJIEH CHUHTE3; XHJIPOTEPMajiHA aKTUBALIUS; aTMocdepHa
KpuCTaau3anus IpU MaKCHMajHa CTElEeH Ha KOHBepcHsl Ha rmemenra. Haii-Bucoka cTerneH Ha
3eonuThzanms oT 94 wt. % ¢ KpucTaiu3alus Ha 3e0iMTHA (asa oT Tura Na-X e MOCTUrHaTa mpH
nenenta ot TEL[ ,.E# n Ec I'eip60B0™ upes gByeranen cuntes. Mscnesany ca B3aMMOBPB3KH 3a
BIMSIHUETO Ha YCJIOBMATA Ha CHUHTE3, (a30BMs M XUMHYHMS ChCTAB HA M3XOJHATA METE] BbPXY
CTEIEHTA Ha 3€0JIUTU3ALHS, MOP(OJIOrUATa M TEKCTYPHUTE XaPAKTEPUCTHUKA HA TIOJTYUYEHHUTE 3€0UTH
[B2, B3, B4, B10, B12, B15].

*Ilomy4enn ca cUCTEMAaTHYHHM JAHHM 3a clelUU(UIHATAa TOBBLPXHOCT, PaslpeieeHHeTo Ha
TIOPUTE IO pasMep M CTENEHTa Ha KOHBEPCHS HA 3€ONIUTUTE OT BBIVIMINHA IENe] 4pe3 MOIEIHH
M3CJICIBAHUS Ha €KCIEPUMEHTAJIHUTE M30TEPMH Ha aacopOrims/mecopOums. YCTaHOBEHM ca
CTOHHOCTUTE Ha creuuduyHaTa nmoBspxHOCT N0 BET (Sper, m?/g), MOBBPXHOCTTA, OMKMCAHA OT
MHKPOTOPHUTE (Smicro,m2/g), BBHIIHATA HOBBPXHOCT (Sextern, M/g), 06mmus BHTpeieH 06em (Viotan, m3/g)s
00eMBbT, ompeneneH OT Me30mopute (Vimeso, M’/g), CpeieH 1UaMeThp Ha MUKPONOPUTE(dmicro,A) U
CPelIeH AMaMEThp Ha ME30TMOPUTE (dmeso,A) HA 3€0MMTH OT BBIVIHIIHH [I€NEJH, TOJYYEHH TMpH
BapupaHe Ha ycyoBusATa Ha cuntes [B3, B7, B8, B9, B10, B14].

*YcTaHoBeH € BHCOK KamarureT Ha aacopbums Ha COz Haz 3,0 mmol/g 3e00uTh oT BbIIMIIHA
nernes cbe cneuuduaHa nopbpxHocT 400 m?/g npu atMochepHO HalAraHe M BUCOKA CeIEKTUBHOCT Ha
ynapsanero Ha COz Npu MOBHINEHA BIAXHOCT Ha ra3oBHs MOTOK, KOETO OT MPHIOKEH aCleKT, e
TEXHOJIOTMYHO 3HAYMM DE3YJTaT MpPU HHCTAJIMPaHETO Ha CHCTeMH 3a ynaBiHe Ha CO; KbM
TOILIOCICKTPUICCKUTE LEHTPAIM, ThH KAaTO JUMHMTE Ia30B€ OOMKHOBEHO ChIBPIKAT 3HAYUTEIHO
KOJIMYECTBO BOAHU napu [B7].

*Banunupan e uudpoB Mozen 3a onucaHMe Ha aJCOPOLMOHHA KOJIOHA 3a ynaesue Ha COz or
BBIJIMIIHA TIENeJI, MPUJIOKHAM 3a MamaOupaHe Ha 71abopaTopHa [0 NMJIOTHA CHCTEMa, KATo €
YCTaHOBCHA C BUCOKa Kopenanus Ha Mojenure Ha Langmuir 3a paBHoBecHa u Linear Drive Force 3a
AvHamu4Ha ancopOuus ( B7, BY).

*UssicHen e MexaHHM3Ma Ha ajacopouus Ha CO» OT 3€0JUTH OT BBINMINHA MENeN ¢ MOBMIICHO
KaJllMeBO CHABPXKAHME, KATO € YCTAHOBEHO, Y€ MOBMINEHaTa UM aJCOPOLMOHHA CIIOCOOHOCT €
PE3YJITaT OT MO-BUCOKA KOHUEHTPALMs Ha TOCTHIIHA HATPUEBH KATHOHHU HA CTPYKTYPHHU TO3ULIMH, B
KOMTO MOTaT J1a ce afcopoupar exHoBpeMeHHo ae COz mosekysu [BS, B6].

* Bb3 OcHOBA Ha M3CIIEBaHMATA HA KATATMYHUTE MPOLECH B razoBa (haza 3a OKHCJICHHETO Ha
JICTIIMBY OpPraHMYHHU ChEUHEHHUS BbPXY CAMOOPTaHU3UPAHU KATAaJMYHH CUCTEMH C HOCHUTEI 3€0JIUT
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OT BBIJIMIIHA IETIE]T M KaTAJIMTUYHHU LIEHTPOBE OT PEHECEHU OT ChCTaBa Ha MereJiTa METaJIHU OKCUN
ca pa3paOOTEeHH MKOHOMHMYECKH HM3TOAHH M e(pEeKTHBHM KATaJM3aTOPH 3a IBJIHOTO OKUCJICHUE Ha
OpPraHUYHHU BEIIECTBA U €4 YyCTAHOBEHU ONTUMAIIHU TEMIIEPATYPH Ha ITBJIHO KaTaJUTHYHO OKUCICHHUE
ot 0010 500 °C, chu3MepHMIU U TIOPH TIO-HUCKH OT Te3H MPH KATATH3aTOPHTE OT OKCHIH Ha [IPEXOIHH
1 6iaropoguute meranu (Pt,Pd,Rh) (B9, B10, B11).

*M3ACHEHN ca MEXaHM3MHTE Ha KaTaJuvHa aKTHBHOCT Ha 3€0JUTHTE OT BBIUIMIIA IIENEN, YPe3
M3CJIC/IBAHE Ha BUJA U PA3IIPECIICHUETO Ha XKEJe300KCUIHNUTE a3y, MPEHECEHU OT CypoBara Ierel,
B CTPYKTypHaTa 3€0JIMTHA MAaTpHULd. YCTaHOBEHO €, Y€ BUCOKAaTa >KEJIe300KCHIHA KOMIIOHEHTa U
CB3JaBAHETO HA CMECEHU KAaTAIMTHHU LEeHTpoBe oT Tuma Fe?'/Fe’’/Cu’ u Fe?/ Co?" upes cren
CHHTE3HA MOJU(HKALMS Ha 3€0JUTHTE OT BBIJIMILHA TIETe/T MOBUINABA KaTaIMYHATA UM aKTUBHOCT U
HamaJsiBa TeMIIepaTypTa Ha OKMCIIEHUE Ha JIETJIIMBU OpraHuvHu cchenunenus [B9, B10, B11].

*B pesyJTaT Ha MPOBEAEHHE U3CICABAHKS BBPXY IMOJIyYaBAHETO HA THHKOCIOMHH CEH30PU OT
KOMIIO3UTHU CJIOEBE OT 3€O0JIMTH, OT BBIVIMIIHA I€MeNl, UMIIperHupaHu B matpuiia NboOs u Ha
ONTUYHUTE UM KOHCTAaHTHU IPU EKCIO3ULMATA UM B NApu Ha JIETJIWBH OPraHUYHU CHECIWHEHUS €
YCTaHOBEHa J00pa YyBCTBUTEIHOCT HA ONTHUYHWTE KOHCTAHTH HA CJIOEBETE KBbM AallETOH.
KoeduuuesThT Ha npedynBaHe M CEH30PHHTE CBOMCTBA Ha CTPYKTypMTE Morar ga Obaatr
KOHTPOJIMPAHH YPE3 KOHLIEHTPALMATA Ha 3€0JUT B KOMIIO3UTHATa MaTPULIA U pa3Mepa Ha YaCTHIIUTE.
TeHKOCIOWHNTE 3€0JIUTH OT BBIVIMINHA Ieres MokasBar npomsina or 20 % B oTpakaTelHaTa Ch
CIIOCOOHOCT, MpEeaU3BHKaHa OT aleTOH, KOeTOo € J00pa ONTHYHA YyBCTBUTEIHOCT 34 CEH30PHH
npuioxenus [B13].

*B pesynTaT Ha IPOBEICHNUTE U3CIIEABAHKS BHPXY MPUIOKHUMOCTTA Ha 3€0JUTUTE OT BBIVIMIIHA
Hernes 3a aacopOLMsi Ha TEXKH METald OT BOOM Ca YCTAHOBEHHM KOHIEHTpAllMOHHWTE W pH-
JMarna3oOHUTe Ha MaKCUMMajHa e(QEKTHMBHOCT Ha OYHMCTBaHETO. Upe3 MOJENHH H3CICABAHUS €
YCTaHOBEH MEXaHMU3bM Ha MOHOCIIONMHA aficopOLusi ¢ BUCOKa Kopeaius Ha Mojena Ha Langmuir 3a
OIlMCaHMe Ha eKkcriepuMeHTanuute [B14].

ILIIpunocu Ha my6aukanuute no [okazaresu I'7 u T'8 u 3

B®3 ocHOBa Ha mnocTUrHaTuUTE pe3yiTatd, OOOOIIEHH B IMyOJUKALMHUTE, MPEACTABEHU 10
nokasarenu ['7, I'8 u 3, Morar ga ObaaT GopMynHpaHu ClieIHUTE HAYYHH, HAYYHO-NPUJIOKHH H
NPHJIOKHH MPUHOCHU:

*PazpaboTeH e BapuaHT 3a MOJCPHHU3AIIMS Ha HOHOOOMEHHATA BOJOMOATOTBUTEIHA HHCTAIALIMS
Ha AEILL ,,Kosnony#i* ¢ nokazana mo-no6pa UKOHOMHYECKA e(PEKTUBHOCT U €KOJOrOCHOPa3HOCT OT
ChIecTByBawara uaerajgamwys [['8.4];

*Jloka3aHa € BB3MOXHOCTTA 3a IMOAOOpSIBAHE Ha T0KAPOOE30MACHOCTTAa HAa ChIIECTBYBAIIA
MHCTalalyATa 3a cneuranto razooynctsane B AELL ,, Koznoayit™ ype3 3aMsiHa Ha aKTUBHUS BBIJIEH C
OTHEYIOPEH 3€0JIUT 0€3 HeOOXOAUMOCT OT peKOHCTpyKIwms [['7.1];

*CucTeMaTH3MpaHK ca HACOKWTE 3a OTpaHMYaBaHe Ha PUCKOBETE OT Ae(QULMUT Ha XpOM B
KOHCTPYKIIMOHHA MaTe€pualld 3a OCHOBHO o0OopyaBaHe B- nBykoHTypHu SEIl u e mokasana
HaJIEKJHOCTTA Ha IIPUJIAraHus CJ1a000CHOBEH BOJHO-XMMUYEH PEXKUM BB BTOPU KOHTYP Upe3 OlleHKa
Ha MUKPOCTPYKTypaTa M ChCTOSHHETO Ha MOBBPXHOCTTa HA OCHOBEH KOHCTPYKLHMOHEH MaTepuall B
KOHTaKT ¢ Toruonocuren [1'8.1, I'8.2];

*PaspaboTen e nabopaTOpeH CTEHA 3a W3CNENABAHE HAa TEPMOXUMMYHOTO CHXPAHEHHE Ha

TOIUIMHA OT MPaxoo0pa3HU W IpaHyJIUpPaHU MOPECTH MaTephain. Upes NpoBeJeHU M3CIEABAHUS €
J0Ka3aHa Bb3MOXHOCTTA 3a OIOJ30TBOPsIBaHE Ha BBIVIMIIHA METIeJI 3a MOJTyYaBaHe Ha HKOHOMUYECKH
M3TOJIHH M €KOJIOrOCHhOOPpa3HU Cpei 32 epEeKTUBHO TEPMOXUMHUYHO ChXPAHEHHUE HA TOTIMHA B LIUKJIA
Ha ajcopbuus/necopOuus Ha BOJA C CHEpPrHifHa IUIBTHOCT ChU3MEPMMA C YCTAHOBEHATAa IMpPH
ThPrOBCKM aHAJIO3H, MPOU3BEACHM OT YACTH U3XOAHM cypoBunu [['7.2,1'8.5, '8.6];

*Bb3 ocHOBa Ha NpPOYYBaHMSITA BHPXY MEXaHM3Ma M YCIOBMATA 3a ONON30TBOPSBAHE HA
BBIJIEPOJHM €MHCHH Ype3 METaHUpaHe, ca NPOBEAEHU H3CJEIBAaHHMS HA XEMHCOpPOLMSATa Ha
BBIUIEPOIEH TMOKCH] MPH MOBUIIEHO HajAraHe BbpXY OUYHKIMOHAIHU aJcOPOSHT/KaTalu3aTopy,
NOJTy4CHM € OTIONI30TBOPSIBAHE HA BBIVIMIIHA IIEIENl, KaTo € JOKa3aH MEXaHW3bM Ha MEeTaHMpaHe Ha
COz ¢ nocTaBka Ha BOJOPOJ 3a MPOLIECA OT KUCENMHHUTE LIEHTPOBE B 3€0IUTHUTE CTpYKTYpH [['7.3,
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['8.8,1'8.9,18.10];

*Jloka3aHa € IPUIOKMMOCTTA Ha TEXHOJIOTHYHMS TTOJXO/ 3@ OMOJI30TBOPsIBAHE Ha BBIVIMIIHA
TeneN Ype3 ajKajlHa KOHBEpPCHs B LIMPOK JMara3oH Ha M3MEHEHHe Ha XUMHYHUS U (a3oBus i
ChCTaB, NPoOOHAOpaHa OT MHOYKECTBO €HEPruiHK 00CKTH ¢ pazHooOpa3Ha ropuBHa 0a3a, KakTo U
3a OINOJI30TBOPSIBAHE HA JAEMOHHpaHa BBITMIIHA rernei. [[poaykTure Ha ankaiHa KOHBEPCHS Ha
pasjiMyHa IO CBbCTaB M IPOMU3XOJ BBIJIMIIHA TENes, MOJy4YeHH NpPU ONTUMATHU MPOLIECHU
napaMeTpH, ca NPUIOKUMH KaTo e(PeKTUBHH aaCOPOEHTH M HOHOOOMEHHHMUM B OUMCTBAHETO Ha
BOJIM OT TEKKU METali, OPraHUYHU ChEIUHEHMs W pajuoakTuBHU u3otonu [['7.4, '8.12, I'8.14,
I'8.15,1.8.28,1.8.30, I'8.311;

*PazpaboTeHa € HaJeXIHa EKCIIEpUMEHTAlHA W MOJE/Ha METOOJIOTHs 3a HM3C/e/IBaHe Ha
XapaKTEpUCTUKUTE Ha IOBBPXHOCTTa (Creuu@HuyHa MOBBPXHOCT, CpPEIeH JHMaMETBp MU
pasnpe/iesieH|e Mo pa3mMep Ha MUKPO- U ME30II0pH, CBOOOIEH 00€M, BbHILIHA TOBbPXHOCT U /Ip.) Ha
HOBH CJIOJKHH I10 CbCTAaB U TEKCTypa MaTepHalld, [OJyUYeHH ¢ OIOJ30TBOPsIBAHE HAa OTMAAbLH, 3a
HaJIeXKIHaA OLIEHKA Ha MPUIOKMMOCTTa UM KaTo ajcopOeHTH u Karanuzaropu [[77.8, '8.23, 1'8.24,
I'8.25,1'8.29];

*Pa3paboTeHn ca XMOPHUIHM MPOLIEAYPH Ha ajKajiHa KOHBEPCHs Ha BBIJIMIIHA Merel U 3a
CJIEZICMHTE3HO MOJU(UIMpaHe 3a NMoAoOpsiBaHe Ha eHepruiiHaTa ePeKTUBHOCT Ha MpepadboTKaTa i
U 3a MOBMIIABaHE HA KAaTaJUTUYHATA aKTUBHOCT M aJCOPOLIMOHHA €(PEeKTHUBHOCT Ha MOJIYYEHUTE
NPOJYKTH, KaKTO M 3a MpHAABaHE HAa MArHUTHU CBOWCTBA Ha aJCOPOEHTH M KaTaliu3aTopu 3a
JIECHOTO MM TEXHOJIOTMYHO M3BEXJaHe oT obpaborBanute cpeau [1'8.17, 1'8.26, '9.32, ['8.33, 3.2,
I's. 17k

*Upes cucTeMaTH3MpaHU EKCIEPUMEHTAHA M3CJICABaHHUs Ca YCTAHOBEHM ONTHMAIHHUTE
YCIIOBHMS 3a IOJy4aBaHE Ha BMCOKOKAUYECTBEH HAHOKpHUCTaleH 3e0auT Na-X upe3 JBYCTbIIaleH
aJIKaJICH CUHTE3 U YJITPa3ByKOBAa XOMOTEHHU3ALUs ¢ OJAronpUsTHU MOBbPXHOCTHH XapaKTEPUCTHKH
U XOMOTEHHO pas3lpeze/icHHE Ha XKeJIe300KCHIHHUTE (a3, TpaHchepupaHd OT M3XOJHATa Ierel.
IpeAonpeaesay BUCOKa KaTaluTuyHa aktuBHoct [[77.7, '8.18, 1'8.20, 3.];

*YcraHoBeHa e TepMOAMHAMUYHA TTOCIIEIOBATENICHOCT TIPU TIPOLIECHTE Ha aJIKalHa KOHBEPCHSI
Ha BBIJIMIIHA IIETIE] U ca OYePTaHU 30HUTE Ha KPUCTAIM3allMs Ha Pa3JIMuHH 3€0IUTHH (ha3u OT eluH
U ChIIl ChCTAB Ha M3XOJHATa CYpOBMHA IPU U3MEHEHUE Ha MapameTpuTe Ha npoueca [['8.13, ['8.16.
3.1];

*TIpennoskeHa e BH3MOXKHOCT 3a MOZOOpsiBAHE HA (YHKUMOHATHOCTTA W CeOECTOMHOCTTa Ha
CHJIMLIMEBH (POTOBOJITANYHH KJIETKH YPE3 PUIIAraHe Ha MOBbPXHOCTHH THHKOCJOHHU €1EKTPOIM OT
JETMpaH C alyMHHHUI LMHKOB OKCHJ, HETOKCHYEH, €KOJIOroch00pa3eH 1 MKOHOMMYECKM M3rOfeH
MaTrepuall, KaTo ¢a yCTaHOBEHHM yCJIOBUSITA 32 [T0JIy4aBAaHETO MYy B THHKOCJIOMHH CTPYKTYPH C BUCOKA
ONTHYHA TPAHCMUCUBHOCT U HUCKA pe3UCTUBHOCT [3.3].

6.3HayuMoOCT Ha IIPHHOCHUTE 32 HAYKAaTa U IPAKTHUKATA.

Hayunure myGnukanuu Ha nou. a-p urk. Cunsus Bacunesa boifuesa ca craHaiu J0CTOSHHE Ha
HayyHaTa obwHocT pabdoremu B [TH 5.4 Enepreruka B crpanara u uyxOuna. Te ca nokiaasaHu Ha
Hay4yHu KoHdepeHLMM ¢ MEXKIyHapoOJHO ydacTHe, CEMHUHAPU W CHMIO3MYMH, TyOJMKALMH B
pedepupaHy M HHICKCUPAHH B CBETOBHOM3BECTHM 0a3a JaHHM ¢ HayuyHa MH(OPMALMs WM B
Hepe(epUpaHu CMUCAHMsS C HAYYHO pPELEH3MpaHe WM B PEIAKTMPAHHW KONEKTMBHM Tpyaose. OT
Hay4YHWTE MyONMKaLMK MPEACTAHEHH 3a peLieH3UpaHe ca 3a0essf3ann CleHus OpOi UMTUpaHHUs: [10
[lokasaren B-15 Op. myGnukaumu uutupadd B JI12-1516p. u J114-6 6p.; no Tlokasaten 1'7-8 Gp.
nyOsmKauuu uutupany B J{12-30 6p. u B J{14-3 Gp.; no [lokazaren ['8-34 6p. nyOnuKkaliu LMTHPAHHU B
H12-8 6p. u J114-10 6p.; no ITokasaren 3-3 6p. myGaukaumu uurupanu B J112-46 6p..

7.KpuTH4HH 0e/IeXKKH U NPenopbKH.



AHaNIM3bT Ha NPEJCTaBEHUTE MaTepHalld 3a ydacTHe B KOHKypc 3a AJl ,,mpodecop™ mokaszsa
JIMIICA Ha TIPOIYCKHU MOpaJH KOETO CUUTaM, Y€ HE € HeOOXOAMMO Jia Ce TMOCTABSIT KPUTHUHH OCIeKKH
U TPENOPHKHU.

8JIuunu BneyaT/IeHHsl H CTAHOBHIIE HA PEleH3UATA.

He mosnasam nu4Ho jnou. a-p umk. Cuisus Bacunesa boiiuesa. JIndHuTe MU BIICYATIICHUS CJIE]
3ar03HaBaHe C NPEeJI0CTaBEHUTE MU MaTepUaIi U 0hOpMsIHE Ha pelieH3UsTa, Ue KaHAuIaTa e u3rpajieH
aKaJleMHUYeH MperoaaBaTell, y4eH-u3CIe10BaTe] ¢ MHOro 106pa TeopeTuyHa U nMpodecrHoHalHa B
IIMPOK JHANa3oH MOAroTOBKa B 00JacTTa Ha MPOpEeCHOHAIHOTO HAMIPABICHHE U CIEIIUATHOCTTA.

3AK/IIOYEHHUE

OuenkaTa MM 3a LAJOCTHaTa MPENojaBaTesicka, HAyYHOU3CIICNOBATEICKa, MyOIMKALMOHHA U
IBJIHOTO HM3MBJIHEHWE HAa MMHMMAJHMTE HALMOHAJHM M3UCKBaHMs 3a 3aeMaHe H akaJeMHyHara
JUTBIKHOCT ,,1ipodecop™ Ha kanmuaara cbriacHo 3PAC B P Bearapus u [paBuiHuka 3a npuiaraHe
Ha 3aKOHa 3a Pa3BUTHETO Ha aKaJEMUYHHUs ChCTaB KbM Hero, kakto u IlpaBuiHuka 3a ycioBusita U
pena 3a 3aeMaHe Ha aKaJeMUYHU JIBXKHOCTH B TY-Codus e mosioxkuTeHA.

Bb3 oCHOBa Ha NOJOXKMTENHATa OLIEHKA HAMHMpPaM 3a OCHOBATEJHO C IbJiHA yOeAeHOCT /1a
npenyioka ol 1-p urk. Cunsus Bacuiepa boitueBa 1a 3aeme akajeMu4HaTa ATBKHOCT ,,A0LEHT
B obnact Ha Bucule oOpazoBaHue 5. TeXHHYECKH HayKd MO NPOPECHOHATHO HarpabjieHue 5.4
Enepreruxa, cneupanHoct , TepMHYHM M SAApeHM €JEeKTPUUYECKM LeTpalud™ B  Karteapa
,» |OTIIOEHEPTeTHKA U sJIpeHa eHepreTuka™ kbM Enepromammnoctpouresen daxynrer Ha TY-Codust.

Hara: 15.06.2023 r. PELIEH3EHT:.....
[1noBauB /Mpod. a-p uix. T BHAdes ———



REVIEW
on a competition for the occupation of the academic position of "professor” in professional direction
5.4 Energy, specialty "Thermal and nuclear power plants" for a competition announced at the
department of "Thermal and nuclear power engineering", EMF at TU-Sofia in SG no. 23/14/03/2023
with candidate Silvia Vasileva Boycheva,
Ph.D., Assoc. Eng. Reviewer: Georgi Ivanov Valchev, Dr. Prof. Eng.

1. General conditions and biographical data
Assoc. Dr. Eng. Silvia Vasileva Boycheva was
born on 13.10.1972 in the town of Dulovo. From 1990-1995, she was a student at the Chemical-
Technological and Metallurgical University-Sofia and graduated from higher education, chemical
engineer majoring in "Chemistry and technology of materials for microelectronics and electronic
elements". In 2002, he successfully defended the educational and scientific degree "doctor" in the
scientific specialty 02.10.17 "Technology of semiconductor materials and electronic elements on the
topic: "New Zn(Cd}-containing chalcogenide glasses - synthesis, properties and application" (Diploma
for educational and scientific degree "Doctor" No. 28178/14.12.2002 issued by the Higher Attestation
Commission).From 2000-2004 he held the position of chemical engineer at TU-Sofia in the "Water
Treatment and Fuels" laboratory. The main activities and responsibilities are : carrying out
experimental tasks on scientific research and applied projects and providing laboratory classes during
student training.From 10.11.2005 he is a "senior assistant”" on an employment contract at TU-Sofia,
Faculty of Power Engineering, Department of Power Engineering, and from 11.12.2007 is a "principal
assistant". Since 18.10.2012 he is an "associate professor" in PN 5.4 Energy, specialty "Thermal and
nuclear power plants" (Diploma No. TUS-EMF81-AJ12-002/30.10.2012) and continues to work as a
teacher on an open-ended employment contract with work experience in the specialty of 17 years, 04
months and 27 days as of the date of issuance of the certificate (Rector's office - TU-Sofia. No.
115/20.04.2023).
By Order No. OX-5.4-28/12.05.2023 of the Rector of TU-Sofia Prof. Eng. Ivan Kralov on
the basis of Art. 4, Para. 2 of ZRAS in the Republic of Bulgaria, Art. 6 para. 4 of PURZAD in TU-
Sofia, report of the dean of the Faculty of Mechanical Engineering, and Protocol No. 7/09.05.2023 of
the decision of the F'S on the proposal of the Department of "Heat Power and Nuclear Energy" (Protocol
No. 5/24.04.2023 d.) in connection with the procedure for occupying the academic position of
"professor" in professional direction 5.4 Energy, scientific specialty "Thermal and nuclear power
plants", I have been appointed as a member of a scientific jury. At the first meeting (23.05.2023) of
the Scientific Jury, I was selected as a reviewer.
2. General description of the presented materials
The candidate for the academic position of "Professor” Assoc. Dr. Dr. Silvia Vasileva Boycheva
has attached all the necessary documents certifying the fulfillment of the minimum national
requirements according to the current: Law on the Development of the Academic Staff in the Republic
of Bulgaria, Regulations for the Implementation of the Law on the development of the academic staff
to it and the Regulations for the terms and conditions for occupying academic positions at TU-Sofia.
The necessary documents are submitted in the required form on an electronic medium: abstract of
a dissertation for the award of the OCS "Doctor"; summary and author's reference for scientific
contributions of the publications, equivalent to a monographic work according to Indicator C for
occupying AD "professor"; summary and author reference for scientific contributions of the
publications, according to Indicators G7 and G8 and Indicator 3 of the requirements for JSC
"professor"; a reference to the applicant's research and applied activity; certificate of compliance with
the minimum requirements for a competition for the employment of JSC "professor"; reference for
lectures given by the candidate for the last three full academic years, given at TU-Sofia, on academic
disciplines from the professional direction of the competition-Indicator J, etc.
For participation in the competition for the academic position of "professor", Assoc. Dr. Eng.
Silvia Vasileva Boycheva submitted for review the following number of scientific publications by



indicators: according to Indicator C, 15 scientific publications equivalent to a monographic work were
submitted for participation in the competition for the academic position of "professor", Assoc. Dr.
Eng. Silvia Vasileva Boycheva submitted for review the following number of scientific publications
according to indicators: according to Indicator C, 15 scientific publications equivalent to a
monographic work, refereed in a Scopus or Web of Science database. Thematically united
publications are under the general title "Utilization of ash from coal thermal power plants by alkaline
conversion zeolites with applications in systems for carbon emission capture, destruction and
detection of atmospheric pollutants, thermal energy storage and water purification"; according to
Indicator G7, 8 of no. scientific publications referenced in Scopus or Web of Science database;
according to Indicator D8, 34 scientific publications were presented, in non-refereed journals with
scientific review or in edited collective works; According to Indicator 3, a total of 3 scientific
publications with an impact or impact rank, referenced in the Scopus or Web of Science database, are
presented. The presented scientific publications for the competition for AD "professor" do not include
those for the defense of the ONS "doctor", as and from the materials for the competition for the
academic position "associate professor". Since the applicant did not submit a separate protocol for
co-authorship of the scientific publications, the reviewer assumes that they are equal for all authors.
The scientific publications in the abstract for obtaining the educational and scientific degree "doctor",
for the publications for occupying the academic position "associate professor”, as well as the
candidate's participation in national research projects are not reviewed.

The scientific publications that are not included in the monographic work can be grouped in the
following thematic directions related to the professional direction of the competition:

*Investigation of the possibilities for modernization of installations in thermoelectric (CHP) and
nuclear power plants (NPP) [G7.1, G8.4, G8.29];

*Investigation of the dependence of the energy sector of the European Union on the shortage of
raw materials for the production of construction materials [D8.1, D8.2];

*Investigating the applicability of coal ash zeolites as media for thermochemical heat storage and
thermal effects of adsorption processes [G7.2, G8.5, G8.6];

* Utilization of carbon emissions from conventional power plants for the production of synthetic
fuels [D7.3, D8.5.D8.10];

*Investigation of the utilization of coal ash by alkaline conversion in zeolites for adsorption,
catalytic destruction and detection of atmospheric pollutants [G7.4, G8.12, G8.14, G8.15, G8.20, H.1,
H2];

* Investigation of the utilization of coal ashes through their alkaline conversion in zeolites for
water purification and in liquid radioactive waste processing systems [G8.30].

The candidate for holding the academic position of "professor" satisfies the minimum national
requirements for holding the academic position of "associate professor”, specified in the Law on the
Development of the Academic. Staff in the Republic of Bulgaria and the Regulations for the
Application of the Law on the Development of the Academic Staff to it, as well as the Regulations
on the terms and conditions for occupying academic positions at TU-Sofia, professional direction 5.4
Energy, specialty "Thermal and nuclear power plants".

With a minimum requirement of 860 points per group of indicators for the academic position
"professor", the candidate's personal total number of points is 3882 points. The points for Indicator A
are 50 with the required 50, for Indicator B [B.4] are 206 with the required 100. The sum of the points
for indicator D [D.7 and D.8] are a total of 366, with the required 250. The sum of the points according
to indicator D [[I.12 and J{14] are a total of 2390 with a required 100. The sum of the points according
to Indicator E [E17, E18, E19, E20, E21, E22 and E29] are 330, with a required 220. The requirements
for Indicator XK [XK.29] (time table for lecturers at TU-Sofia for the last three years) is a total of 510
points with a minimum number of 120. Points for indicator 3 are 30 with 20 required.

3. General characteristics of the candidate's research and scientific-applied activities.

A reference was presented by Deputy. rector for NPD of TU-Sofia Assoc. Ph.D. Lidiya Galabova
for the candidate's participation in national scientific research projects in a team.
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The main contracts for which the candidate was a scientific supervisor with a team are

*Project 152I1/10020-02-Experimental and model studies of the adsorption of carbon: emissions
by synthetic coal zeolites (01.03.2015-30.06.2016);

*Project DNTS Slovakia 01/6- Nanoparticle-activated zeolites from fly ash for water purification
(17.10.2016- 21.04.2020);

*DN17/18-Synthesis of zeolites from coal ashes for adsorption, catalytic destruction and detection
of atmospheric pollutants (06.12.2019-06.06.2021);

*2011MXB0004-02 Development of a system for thermochemical energy storage with coal
ash/water zeolite working medium (03.01.2020-04.21.2020);

*KP-06-Austria-Utilization of solid-phase waste from the production of energy from conventional
and non-conventional fuels to reduce carbon emissions by storing heat and capturing carbon dioxide
(18.8.2021- 17.08.22);

*KP-06-H69/3-3D printed catalysts based on waste materials for sustainable production of
synthetic fuels and valuable chemicals (08.12.2022-07.12.2025). Main contracts on which the
candidate participated in the scientific team:

*2011TP0020-10-Capture of carbon dioxide and its utilization in a synthetic gas production
system (March 1, 2020);

*211PR0O007-10-Utilization of plant and energy waste in systems for the purification of polluted
waters (03.01.2021-11.30.2021). The head of the last two contracts is Ch. Associate Dr. Denitsa
Zgureva.

*D01-214-NNP "Low carbon energy for transport and household" (EPLUS) (28.12.2018-
30.12.2022) with Head of the contract Prof. Eng. Ivan Kralov and team;

*#225-2-03-1319-Training in Nuclear Energy (03/01/2020-06/30/2024). The head of the contract
is Prof. Dr. Eng. Kalin Filipov.

My assessment of the candidate's scientific research and applied scientific activity is positive.

4.Evaluation of the pedagogical preparation and activity of the candidate.

Assoc. Dr. Eng. Silvia Vasileva Boycheva has pedagogical experience in teaching students
for Bachelor's and Master's degrees. A report on lectures held by the candidate for the last three years
is presented: for (2019-2020) - 120 hours; for (2020-2021) -180 hours; and for (2021-2022) - 210
hours. She gave lectures on the following disciplines included in the curricula for "Bachelor" and
"Master" OCS - "Systems and Devices for Environmental Protection in Heat Exchangers", "Chemical
and physicochemical processes in nuclear reactors", "Water treatment and water chemical regimes in
NPP", "Water treatment and water chemical regime of thermal and nuclear power systems",
"Production, compasition and properties of gaseous fuels", and "Environmental protection".

Assoc. Dr. Eng. Silvia Vasileva Boycheva is the supervisor of two doctoral students: of
mag. Eng. Denitsa Zgureva successfully defended her dissertation on 15.11.2016 in PN 5.4 Energy at
TU-Sofia (now she holds the academic position of "associate professor" in the Department of "Thermal
and Nuclear Energy") and during the period of a full-time doctoral student, she is an M.Sc. Eng. Dilyan
Gavrailov in the same professional field. For the period from 2015-2023, he is the scientific supervisor
of 19 units. successfully defended diploma projects in the Department of Thermal Power and Nuclear
Power. The form for attestation of Assoc. Dr. Eng. Silvia Vasileva Boycheva is presented with data by
group of indicators with the achieved result: for educational and teaching activity - 129.7 points; for
scientific research activity - 574.5 points; for participation in the activities of the academic community
- 18.0 points and for student opinion on teaching - 56.7 points. The total number of points achieved is
778.7 and according to the grading scale the grade received is "Very Good".

My overall assessment of the candidate's educational and pedagogical activity is positive.

5. Basic scientific and applied scientific contributions.

I accept the contributions from the research indicated in the materials to the documents of Assoc.

Prof. Dr. Eng. Silvia Vasileva Boycheva. The contributions are considered separately for the
monographic work under indicator B and contributions for the presented scientific works under



Indicators G7 and G8 and Z. They are formulated and summarized in two groups: as scientific and
scientific-applied contributions.

I Contributions of the monographic work

Scientific and scientific-applied contributions

*The Si/Al ratio, amorphous/crystalline constituent, and crystalline phases were identified in the
studied coal ash samples, obtained as average samples from the electrostatic precipitators of four large
coal-fired power plants in the Republic of Bulgaria: TPP "Maritsa Iztok 2", TPP "Ei and Es
Galabovo", TPP "Kontur Global" and TPP "Maritsa 3" - Dimitrovgrad. The Si/Al molar ratio in the
high-silicon samples varies in the range 3.3-3.8%. The content of iron oxides varies from 9-15 wt. %
in high-silicon ashes and up to 47 wt. % in the high-iron separates, presented in the form of magnetite
and hematite phases. The ratio between the amorphous and crystalline constituents of the studied coal
ash samples varies from 0.8 to 2.0% depending on the specifics of the combustion plant [B1, B12].

*Optimal conditions for alkaline conversion of the ash from the burning of lignite coal have been
established in four large sites in our country: TPP "Maritsa Iztok 2", TPP "A&S Galabovo", TPP
"Kontur Global" and TPP "Maritsa 3" Dimitrovgrad for obtaining of zeolite Na-x, a synthetic analog
of the natural zeolite Fajasite (FAU) - one of the most researched zeolite minerals with wide
application in various industrial spheres, according to three technological schemes: two-step
synthesis; hydrothermal activation; atmospheric crystallization at maximum ash conversion rate. The
highest degree of zeolitization of 94 wt. % with crystallization of a zeolite phase of the Na-x type was
achieved in the ash from the EI Galabovo thermal power plant through a two-stage synthesis.
Interrelationships for the influence of the synthesis conditions, the phase and chemical composition
of the starting ash on the degree of zeolitization, the morphology and textural characteristics of the
obtained zeolites were investigated [B2, B3, B4, B10, B12, B15].

*Systematic data on the specific surface area, pore size distribution, and degree of conversion of
coal ash zeolites were obtained through model studies of experimental adsorption/desorption
isotherms. The values of the specific surface according to BET (SBET, m2/g), the surface described
by the micropores (Smicro, m2/g), the external surface (Sechtern, m2/g), the total internal volume
(Vtotal, m3/g), the volume determined by the mesopores (Vmeso, m3/g), average micropore diameter
(dmicro,A) and average mesopore diameter (dmeso,A) of coal ash zeolites obtained by varying the
synthesis conditions [B3, B7, B8, B9, B10, B14].

*A high CO2 adsorption capacity of over 3.0 mmol/g coal ash zeolites with a specific surface area
of 400 m2/g at atmospheric pressure and a high selectivity of CO2 capture at increased humidity of
the gas stream have been established, which from an applied aspect is a technologically significant
result in the installation of CO2 capture systems at thermal power plants, since the flue gases usually
contain a significant amount of water vapor [B7].

*A numerical model has been validated to describe an adsorption column for CO2 capture from
coal ash, applicable for scale-up from a laboratory to a pilot system, and has been found to be highly
correlated with Langmuir models for equilibrium and Linear Drive Force models for dynamic
adsorption [B7, B8].

*The mechanism of CO2 adsorption by coal ash zeolites with increased calcium content has been
elucidated, and it has been established that their increased adsorption capacity is the result of a higher
concentration of accessible sodium cations at structural positions where two can be simultaneously
adsorbed CO2 molecules [B35, B6].

* Based on studies of gas-phase catalytic processes for the oxidation of volatile organic
compounds on self-assembled zeolite-supported catalytic systems from coal ash and catalytic centers
from metal oxides transferred from the composition of the ash, economically advantageous and
effective catalysts for the complete oxidation of organic substances have been developed, and optimal
temperatures of complete catalytic oxidation of about 500 0C have been established, comparable to
and even lower than those at catalysts from oxides of transition and noble metals (Pt,Pd,Rh) (B9,
B10, B11).

*The mechanisms of catalytic activity of coal ash zeolites have been elucidated by studying the
type and distribution of the iron oxide phases transferred from the raw ash into the structural zeolite
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matrix. It was established that the high iron oxide component and the creation of mixed catalytic
centers of the type Fe**/Fe**/Cu+ and Fe*'/Co*" through post-synthesis modification of coal ash
zeolites increased their catalytic activity and reduced the oxidation temperature of volatile organic
compounds [B9, B10, B11].

*As a result of conducting research on the preparation of thin-layer sensors from composite layers
of zeolites, from coal ash, impregnated in a Nb2OS5 matrix and their optical constants when exposed
to vapors of volatile organic compounds, a good sensitivity of the optical constants of the layers to
acetone was established . The refractive index and sensing properties of the structures can be
controlled by the zeolite concentration in the composite matrix and the particle size. Coal ash thin-
film zeolites show a 20% change in reflectance induced by acetone, which is good optical sensitivity
for sensing applications [B13].

*As a result of the research conducted on the applicability of coal ash zeolites for the adsorption
of heavy metals from water, the concentration and pH ranges of maximum purification efficiency
have been established. Through model studies, a mechanism of monolayer adsorption with a high
correlation of the Langmuir model was established to describe the experimental ones [B14].

I1. Contributions of the publications under Indicators G7 and G8 and 3

Based on the achieved results, summarized in the publications presented under indicators G7, G8
and H, the following scientific, scientific-applied and applied contributions can be formulated:

*A variant has been developed for the modernization of the ion-exchange water treatment plant
of the Kozloduy NPP with proven better economic efficiency and environmental friendliness than the
existing plant [G8.4];

*The possibility of improving the fire safety of the existing installation for special gas treatment
at the Kozloduy NPP by replacing the activated carbon with refractory zeolite without the need for
reconstruction has been proven [G7.1];

*Guidelines for limiting the risks of chromium deficiency in structural materials for main
equipment in double-circuit NPPs have been systematized and the reliability of the applied weakly
basic water-chemical regime in the second circuit has been proven by evaluating the microstructure
and surface condition of a main structural material in contact with coolant [G8.1, G8.2]:

*A laboratory bench has been developed for researching the thermochemical storage of heat from
powdery and granular porous materials. The possibility of utilizing coal ash to obtain economically
advantageous and environmentally friendly media for efficient thermochemical heat storage in water
adsorption/desorption cycles with an energy density comparable to that found in commercial
analogues produced from clean raw materials has been proven through research [G7 .2, G8.5, G8.6];

*Based on the studies on the mechanism and conditions for the utilization of carbon emissions by
methanation, studies of the chemisorption of carbon dioxide at elevated pressure on bifunctional
adsorbent/catalysts obtained by the utilization of coal ash were carried out, and a mechanism of CO2
methanation with supply of hydrogen for the process from the acid centers in the zeolite structures
[G7.3, G8.8, G8.9, G8.10];

* The applicability of the technological approach for the utilization of coal ash through alkaline
conversion in a wide range of changes in its chemical and phase composition, sampled from numerous
energy sites with a diverse fuel base, as well as for the utilization of landfilled coal ash, has been
proven. The products of alkaline conversion of coal ash of different composition and origin, obtained
at optimal process parameters, are applicable as effective adsorbents and ion exchangers in the
purification of water from heavy metals, organic compounds and radioactive isotopes [G7.4, G8.12,
G8. 14, G8.15, G8.28, G8.30, G8.31];

*A reliable experimental and model methodology has been developed to study the surface
characteristics (specific surface area, average diameter and size distribution of micro- and mesopores.
free volume, external surface area, etc.) of new complex in composition and texture materials
obtained with utilization of waste, for a reliable assessment of their applicability as adsorbents and
catalysts [G7.8, G8.23, G8.24, G8.25, G8.29];

*Hybrid procedures of alkaline conversion of coal ash and for post-synthesis modification have
been developed to improve the energy efficiency of its processing and to increase the catalytic activity



and adsorption efficiency of the obtained products, as well as to impart magnetic properties to
adsorbents and catalysts for their easy technological removal from processed environments [G8.17,
G8.26, G9.32, G8.33, 3.2, G8.17];

*Through systematic experimental studies, the optimal conditions for obtaining high-quality
nanocrystalline zeolite Na-X by two-stage alkaline synthesis and ultrasonic homogenization with
favorable surface characteristics and a homogeneous distribution of the iron oxide phases transferred
from the starting ash, predetermining high catalytic activity, have been established [G7.7, G8.18,
G8.20, 3.];

*A thermodynamic sequence has been established in the processes of alkaline conversion of coal
ash and the crystallization zones of different zeolite phases of the same composition of the starting
raw material have been outlined when the process parameters are changed [G8.13, G8.16, 3.1] ;

*A possibility to improve the functionality and cost of silicon photovoltaic cells by applying
surface thin-film electrodes of aluminum-alloyed zinc oxide, a non-toxic, environmentally friendly
and economically advantageous material, is proposed, and the conditions for obtaining it in thin-film
structures with high optical transmissivity and low resistivity [3.3].

6. Significance of contributions for science and practice.

The scientific publications of Prof. Dr. Eng. Silvia Vasileva Boycheva have become available to
the scientific community working in PN 5.4 Energy in the country and abroad. They have been
reported at scientific Conferences with international participation, seminars and symposia,
publications in refereed and indexed world-renowned scientific information databases or in non-
refereed peer-reviewed journals or in edited collective works. From the scientific publications
presented for review, the following number of citations was noticed: according to Indicator B-15 no.
publications cited in D12-151 no. and D14-6 pcs.; according to Indicator G7-8 no. publications cited
in D12-30 no. and in D14-3 no.; according to Indicator G8-34 no. publications cited in D12-8 no. and
D14-10 pes.; according to Indicator 3-3 no. publications cited in D12-46 no.

7. Critical notes and recommendations.

The analysis of the submitted materials for participation in the competition for AD "Professor"
shows no gaps, which is why 1 believe that it is not necessary to make critical comments and
recommendations.

8.Personal impressions and opinion of the review.

I do not personally know Prof. Dr. Eng. Silvia Vasileva Boycheva. My personal impressions after
familiarizing myself with the materials provided to me and formulating the review, that the candidate
is a built academic teacher, researcher-scientist with a very good theoretical and professional training
in a wide range in the field of professional direction and specialty.

: CONCLUSION

My assessment of the overall teaching, research, publication and full fulfillment of the minimum
national requirements for occupying the academic position.of "professor” of the candidate according
to the ZRAS in the Republic of Bulgaria and the Regulations for the Application of the Law on the
Development of the Academic Staff to it, as well as the Regulations for the Conditions and the order
for occupying academic positions at TU-Sofia is positive.

On the basis of the positive evaluation, I consider it justified with full conviction to propose Assoc.
Prof. Dr. Eng. Silvia Vasileva Boycheva to occupy the academic position of "associate professor" in
the field of higher education 5. Technical sciences by professional direction 5.4 Energy, specialty
"Thermal and nuclear electrical power plants" in the Department of "Heat and Nuclear Power
Engineering" at the Faculty of Mechanical Engineering of TU-Sofia.

Date: 15/06/2023 REVIEWER: 7
Plovdiv / Prof. Dr. Eng. G. Valchev/
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