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4.2. Xumuvecku HaykH (Pusnkoxumus — Pa3neure/iHM NpouecH ¢ JMCIePCHA CHCTEMM)
o0siBeH B JIB, 6poit 99 ot 22 HoemBpu 2024 r.

¢ Kagauaar ri. ac. 1-p Usan Uropos Jlecos

ot akaj. npod. nxH Tonu ['eoprues Cnacos
@axynret no xumug u papmanust, CY “Cs. Knument Oxpuacku”

B xonkypca 3a noueHT nmo ®PuznkoxuMus — PazaenuTenHu MpolecHu ¢ IUCIEPCHU
cuctemu kpbM Dakyntera no xumusa u papmarus Ha Copuilckus yHUBEPCUTET y4acTBa €IUH
KaHauaat — 1. ac. a-p UBan Uropos JlecoB. Ban JlecoB e 3aBbpimi XUMUYECKH (HaKyITeT
Ha CVY “Cs. Kmument Oxpuacku” - Marucrbepcka creneH ,,KomougHu cucremu B
chBpeMeHHaTa Hayka u TexHosoruu “ mpe3 2009 r. Ilpe3 2014 r. 3amuraBa gucepTarus 3a
npunobuBaHe Ha HayyHata M oOpa3oBartenHa crteneH Jlokrop mo Teoperwuna Xumus
(Makpokunetunka) BB ®akynrera 1o xumus u ¢papmarus Ha Copuiicku yHUBEPCHUTET.

NBan Uropos JlecoB pabotu kato uzcnenoBaren R1 u R2 u xoHopyBaH npemnoaaBaTen
B Karegpara mo WMuxenepna Xumus u @apmanernudo Hwuxkenepcrso, HUC-CY ,,Cs.
Kiument Oxpuacku® (2008 - 2021 1.), a ot 2021 1. € r71aBeH aCUCTEHT KbM ChIllaTa KaTeapa.

WBan JlecoB e cnenumanusupan B Karenpara mo ,,Marepuanu® nHa IlIBelinapckusr
®enepanen Uucturyt B Lropux (ETH Zurich) - noct-ngoktopanTt (2014-20151).

Hayuynara neitHoct Ha 111. ac. a-p MBan Jleco ooxBamia 20 tpyna: 15 myOaukamnuu B
CIHUCAHMsSI C UMIAKT (akTop, OBAa MEXKIYHAPOJIHU TMAaTEeHTa W €OUH I[OJIe3eH Mojen, 2
nyOnukanuu 0e3 UMMakT ¢GakTop B cOOpHUIM OT KOH(epeHuuu. B koHKypca ydacTtBa ¢ 13
nyOnukamnuu: yetupu ot myoaukanuute (Q1l) ca B BKIIIOYCHU B XaOMIUTAIMOHECH TPY[; OCEM
nyosmmkanuu B Q1; enna myOsmmkarus B Q2; KaKTO U ¢ €IMH MAaTeHT U €IWH TOJIE3€H MOJIEN.
Bwpxy paborute Ha UBan Jlecos ca 3abemsi3anu 376 uutupanus, (h index — 11).

J-p JlecoB e y4yacTHUK B 28 MeXAyHapOJHHU IMPOEKTH. PHKOBOAWTEN € Ha 4YeTUpHU
YCTEUIHO 3alUTHIN AWIIOMaHTH. [IpencTaBun e MoKiIagu M MOCTEpHU CHhOOIeHus Ha 29
Hay4YHHU chOUTHS: 15 ydacTus Ha MEXIyHApPOIHU KOH(PEPECHIINH, 5 - HAa HATMOHATHHU (OPYMHU U
9 - myOMUYHYU U3SIBU TIO POEKTU U 0OYUYEHUS T10 TIOKaHa.

[IpenogaBatenckara neiHocT Ha Ta. ac. MBan JlecoB BKIIOYBA MPAKTUYECKU
ynpaxsneHus kbM Katenpa UXOU B 6akanaBbpckata (cnenuaaHoct MXCM) u maructbpeka

crerieH Ha o0yueHne kbM DakynreTa Mo XUMus U Gpapmarus



Hayunara npeiinoct Ha JlecoB ce xapakrepusupa ¢ AbJIOOYMHA M KOMIUIEKCHOCT B
M3y4aBaHETO HA CBOMCTBAaTa HAa KOJIOWJIHU CHCTEMH C MpPAaKTHYECKa 3Ha4MMOcCT. [lomydeHnure
pe3ynTaTu ChIbpKAT KaKTO (yHIaMEHTAJHH, Taka U MPUHOCH, HACOUYEHU KbM KOHKPETHH
npunokeHus. O6nacTra Ha HAyYHUTE U3CJICIBAHUSA HA KaHAMJATa € aKTyallHa U MOXE Jia ce
00001 KaTo TONydyaBaHE W XapakTepuU3WpaHE HA CTPYKTypara Ha JUCIEPCHH, TSIXHATA
CTaOWUIIHOCT M NPUJIOKEHUETO MM 3a IOJy4aBaHETO Ha HOBUM Marepuanu. TpsOBa na ce
roAvepTae, 4e MpearocTaBKa 3a BUCOKOTO KadyeCTBO Ha IPOBENCHHUTE C ydacTtue Ha JlecoB
W3CIEABaHMUs ca AbiAroroguiuHuTe Tpaguuuu BbB @X®P u B yacTHOCT Ha Karenpa UXDU B
obnactra Ha (U3MKOXUMUSTA HA JUCIIEPCHUTE CUCTEMH. BakHO € ChIO /a ce OTOeNeku, ue
pabotute, ¢ kouto JlecoB kKaHIUAATCTBA B HACTOSLIMS KOHKYPC HE Ca Pa3NUICHU B Pa3InyHU
Hay4YHH 00JiacTH, a momajaT B qo0pe o6ocoOeHa 00JacT, KOETO YJIECHSBAa OMPENETIsTHETO Ha
HErOBUS JIMYEH IPUHOC.

[IpencraBenara ot KaHauaaTa ClpaBKa 3a HAYYHUTE MPUHOCU € CTPYKTypUpaHa MHOTO
no0pe U MpaBWJIHO OTpa3siBa Hal-3HauMMHUTE My noctrxkeHus. llle ce cnpa Ha Te3u OT TiX,
KOHUTO CIIOpPE]] MEH XapaKTepu3upar 1o0pe OpUruHalIHus HaydyeH IpuHoc Ha J-p Jlecos.

OcHoBHa rpymna myOJIHKaIui CbC ChaBTOPCTBO Ha JIecoB € mocBeTeHa Ha BIMSHHUETO Ha
(GU3UKOXUMUYHHA (DAKTOPH M XUAPOJUHAMUYHHTE YCIOBUS B TYpOYJIEHTEH IMOTOK BBPXY
EMYyJITUPAaHETO Ha KalKW B €MYJICHMA. B pe3ynTaT Ha H3CIEIBAaHUATA € YCTAaHOBEHO, Ye
eMYJTHpPAHETO MPU BUCOKA KOHIEHTpallMs Ha MaciieHaTa ¢aza BOJH J0 MPOMsHA B PeKHMMa Ha
eMyJITHpaHe - OT MHEPYEH TypOYJIEeHTEH PEXXUM KbM BHCKO3€H TypOysieHTeH pexuM. [lokazaHo
€, 4e pa3MepbT HAa KAalKUTe B KOHIICHTPHUPAHU EMYJICHH HE 3aBUCH OT Mexay(ha3oBOTO
HaIllpe)KEHUE W € W3MOTBEH IIOJIy-€MIIMPUYEH MOJEN 3a IPEJACKAa3BaHE Ha pa3Mepa Ha
E€MYJICHOHHH Kalku Ha 0a3a Ha BHCKO3UTETa Ha HeNpeKbCHaTaTa cpela U Ha MaclioTo.
Pa3paboren e u TeopeTHyeH Moj1ed, KOWTO MO3BOJIsIBA MIPEIBIKIAHETO Ha pa3Mepa Ha KarKuTe
IpU eMyJTHpaHeTo B TypOyJIeHTEH MOTOK M B JBaTa pekuMa Ha emyirupane. [Ipeanoxen e
HOB METOJI 3a eMyJTHpaHe Ha Mmacliia upe3 (a30BU MPEXOAM MPH OXJaKIaHE U HarpsBaHe, 0e3
MpUJIaraHeTo Ha ,MexaHWyHa eHeprus. TakbB NpuUMep € BTBBPISBAHETO HA KalKH OT
TPUTJMIEPUIN B IO-BUCOKOCHEpreTnyHara o-nojaumopdHa ¢aza. M3ciaenBanu ca cbio
(ha30BU MPEXOIM HA ANKAHHUTE TMpe3 T.Hap. ,,pOTaTOpHU (Pa3u‘‘. YCTaHOBEHO €, Ue B 3aBUCHMOCT
OT cBOMCTBa Ha u3noi3Banute [IAB u mocnenoBareqHOCTTa B MOsBaTa Ha pOTaTOpHH (ha3u B
KallKUTEe Ha XOMOJIO3M OT ajlkaHU ce HaOIrolaBaT HOBM MEXAaHM3MH Ha pPa3KbCBaHE Ha
€MyJICHOHHHU Kanku. [Ioka3zaHo e, 4e Te3u MEXaHW3MHU MOraT Jia J0BeJaT J0 MOJy4aBaHETO Ha
MUKpPOHHHM U CyOMUKPOHHU KallK{ MPHU CPABHUTEITHO MEKU YCIOBHUS Ha TEPMUYHO TPETHUPAHE.

Tes3u poraTopau (a3u BoAAT A0 IpoMsiHA HA opMaTa Ha TEYHH KalKH B MOPEIHLA OT CIO0XKHU



reoMeTpruuHu (GUrypu. ABTOpPUTE ca YCTaHOBWIM (hakTOpuTe, KOUTO BIUAAT Ha (popmara -
[TAB, pa3mep Ha eMyJICHOHHUTE KaIllKH, TEMIIEPATypeH MpoduiI Ha OXJIAXKIAHE U BPEMETO, 32
KOETO KalKUTe Ce€ OXJaXJIaT MNpH MOoCcTossHHa Temmeparypa. Cpen wmacieHute Qasw,
u3cienBaHu oT JlecoB M CBHTPYOHMLM BIIM3aT aJKUHHM, aMHMHHU, aMHUIU, €TepH, eCTepH,
(b1yoporpou3BOIHY, ANJAEXUAM, KETOHU M JApyrH. Kanmunarsr mMa Oe3CHOpHH NMPUHOCH B
o0JracTTa Ha MOJy4yaBaHETO HA MHUKPO- M HAHOYACTHUIM C pa3HOOOpa3zHa Gopma upe3 KOHTPOI
Haj (a3oBUTE MPEXOAU HA EMYJICHOHHHU Kallku IpH oxJaxaaHe. Kato ¢pyHnamenTanen HayueH
IPUHOC MOXE Ja ce OTOeNeXH yCTaHOBEHaTa INpoMsHAa BBbB (opMara Ha KallKUTE NpHU
KOHTPOJIMPAHO TEPMHYHO TpeTupaHe. To3M pesynraT npejjara OCHOBA 3a M3CJIEABAHE Ha
MEXaHU3MUTE Ha CAaMOOPraHU3aus U MOp(oreHe3a B ONOIOTUIHN CHCTEMH.

VYcenemna ca u u3cneaBaHusATa Ha JlecoB B oOnacTra Ha cTaOMIM3alUATa Ha MEHU C
TBBPJM YaCTULU M NPHIIOKEHHUETO MM 3a MOJy4yaBaHE HAa KEpPaMUYHU MaTepHald C BHUCOKa
IIOPHO3HOCT U MEXaHUYHA 3/ipaBuHAa. OCHOBHUTE NIPEIMMCTBA HA TE3U MaTEpUaIN ca €EBTUHUTE
CYpPOBHHH 3a TSAXHATa HaNpaBa W JOOPUTE UM TOIUIOM3OJAIMOHHHM CBOMCTBA. M TyK KIIIOYOB
(bakTop 3a yCHEHNIHOTO MM IOJy4aBaHE € MPAaBUIHMAT M300p Ha YaCTUIM U MOBBPXHOCTHO-
aKTMBHM BEIIECTBA, KAKTO M KOHTPOJBT Ha IPOLECUTE Ha JecTaOMiIu3als Ha IIEHUTE.
ABTOpUTE YCTAHOBSIBAT, Y€ B OTCHCTBHETO HAa YaCTUIM HA MOBBPXHOCTTAa Ha (UIMHTE
OCTBasIOBOTO 3peeHe Ha MexXypuerara MOXe Ja ObJe MOTHCHATO OT eNacTUYHOCTTa Ha
cycnensuure. HamepeHo e cbllo, 4e Mo-MaJIKUTE YaCTHLIM BOJAT 10 MO-BHCOKA MEHIMBOCT U
710 TO-3[JpaBU MaTepHaIM MpH U3CyllIaBaHE Ha cycneH3usATa. [Ipy KOHTpoIupaHU YyCIOBUS ca
MOJIyYeHH TBBHPAO(]A3HU CHIIMKATHU NEeHU ¢ pa3Mmep Ha yacTuuu nox 100 nm, mpurexaBamiu
3/lpaBMHA, ChIIOCTaBUMA C Ta3U Ha CHHTEPOBAHUTE MaTEPUAIIH.

Jlpyra rpyna myOiauKanuy ca OCBETEH! Ha YMOKPSIHETO Ha €IUHUYHH TBBPIU YaCTULIU
OT TeYHH Mexay(da3oBu rpaHuny. IlokazaHo e, 4e CHIIMKATHM YaCTUIM CE OMOKPSAT 4pe3
NPUXJIb3BAaHE HAa KOHTAKTHATa JIMHHS, KOETO € OIMHCAHO C IMOJ00OpEeH aHAIWTHYEH MOJell.
TeopeTnyuHo € olleHeHa MakcHUMaIHaTa AeopMalus Ha MOBBPXHOCTTA MPEAN OTKHCBAHETO HA
YyacTUIlaTa B 3aBUCHUMOCT OT pa3Mepa M KOHTAKTHMS M bI'bJl. Pe3ydrar ¢ BakHa IpakTHUYecKa
CTOMHOCT €, 4e IpalaBUTE YacTULU HE C€ IPUXIB3BAT M0 MOBBPXHOCTTA, a CE 3aKayaT Ha
pa3MYHM MecTa B 3aBUCHUMOCT OT IPWIOXKEHaTa BBPXY TIX CHJIa, KOETO BOAU J0

HEPaBHOMEPHO pa3mnpe/esieHne Ha GIynaa BbB BUCOYMHA OKOJIO YaCTHIATA.

B 3akmrouenue, 3a MeH € OoueBHIHO, 4e JIECOB € Bede M3rpajieH ydeH, CIocoOeH Jia
W3BBHPIIBA CAMOCTOSTEITHH M3CJICIBaHUS, KAKTO M J]a PHKOBOAM TPyIMa OT MO-MJIAJH KOJIETH B

HU3I'bJIHCHUCTO HAa 3HAYUMHU HAYYHU 3a/1a4d U IMO-TOJICMU HU3CIICAOBATCIICKU ITPOCKTH.



B®3 ocHOBa Ha TOPEen3IOKEHOTO Mpeanaram ri. ac. a-p Mean Uropos JlecoB na 0b1e
u30pan 3a goneHt no dusmkoxumus (Pasmenutennu mpouecw ¢ AMCIEPCHU CHCTEMHU) KBM

®daxkynreta mo xumus u dpapmanus Ha CY “Ceern Knmument Oxpuacku”.

17.03.2025 r. W3rorBri1 CTAaHOBUILIETO:

akazn. mpod. nxa Tonu Cmacos



