CITPABKA
3a Hall-Ba’KHUTE HAYYHHU NOCTUIKEHUSA

B TpyAoBeTe Ha npo¢. 11 uH:K. Maprapura /lumurposa Ilonosa,
u30paHu 3a yyacTie B KOHKYpca 3a wieH-KopecnoHaeHTd Ha BAH - 2024 r.,
U TAXHOTO 3HA4YEHHe 32 PAa3BUTHETO HA HAyKaTa

Hayynure mnocTmwxkeHuss ca B o0sacTTa Ha HAHOTEXHOJOIMUTE U IPEIOCTaBST
BB3MOKHOCTH 32 PElIaBaHE Ha BaKHU COIMATHO3HAYMMHM MPOOJIEMH, CBBP3aHU C ONa3BaHe HA
YHCTOTATA HA BB3/yXa OT OPraHUYHH 3aMBPCUTEIN, HAMAJISIBAHE HA MAPHUKOBUTE €MUCHH,
NoJIy4YaBaHe HA eHeprusi 1 XUMHKAJIN OT Bb300HOBsIeMH U3TOYHHIM, KaKTO U pa3paboTBaHe
HAa HHOBATHBHH JIEKAPCTBEHH CHUCTEMH C TMOTEHIMATHO IPHJIOXKEHHE B TPEBEHIMATA U
TepanusaTa Ha pa3In4yHu 3a00isiBanus. V3ciaeqBaHusITa ca CBbP3aHy C MPHJIaraHe Ha OpUTHHAIHA
MOJIXOAM 3a pa3padOTBaHE HAa HOBH HAHOpPA3MEPHU MAaTEpHajH, BKIIOYBAIINA ME30MOPECTH
CHJIMKAaTH C pas3lu4Ha CTPYKTypa W MOp(doyorHs Ha YacTUIHUTE, HEpapXUYHU 3€0JIUTH H
HaHOPa3MEPHHU METAJHH OKCUIH C TIPEABAPUTEITHO 3a/1aJICHU CBOICTBA, KOUTO Ca MPEIIOCTaBKa 3a
TAXHOTO YCIENIHO NpWIOKEeHHe. YUpe3 KOHTpoJMpaHE Ha NPOIECHTE 3a IMOoJydyaBaHE Ha
HaHOMAaTEepHAM C€ TMOCTUTa ONTHMH3MpPAaHE HAa TEXHUTE XapaKTEPUCTHKH C OIJIe[ Ha
MIPUIIOKEHUETO UM B JIB€ OCHOBHH 001acTH. 1) KATO KaTaJu3aTOPU U aICOPOEHTH 32 YIaBsHE U
SIIMMUHUpAHE Ha OPTraHWYHU 3aMBPCUTEIN BBB BB3]yXa, OIOJI30TBOPSBAHE HA OTMATbUHA
O6uomaca, ynassHe u onoyizoTBopsiBane Ha CO2 1 2) KaTO HOCHTEJIN Ha JIeKAPCTBEHH BellecTBa,
OCUTYPSBAIIM TSAXHOTO KOHTPOJIMPAHO JOCTaBSHE B OpalHH, JACPMAIHH WIA TapeHTEPaTHH
CHCTEMH.

3a ygactue B KoHKypca ca n3opanu 100 nayunu Tpyaa* ¢ oom umnakr ¢gakrop 369.310
ot 000 127 mydoaukamuu. bpost Ha nmyOnukanuute cjaen 2019 r. e 42, ¢ 061 UMOAKT (pakTop
222.862, ot xouto 29 (69%) ca B cnucaHus ¢ Haii-Bucokusi panr Ql, a 2 or TAX ca B
CIUCAHUS, KOUTO OIJIABABAT PAHIJIMCTATA B ChOTBETHATA 00J1aCT.

IIpe3 2011 r. rpynara Ha npo¢. M. IlonoBa noctaBsi HA4aJI0TO HA HOBO HAYYHO HANIPABJICHHE
B Bbarapus, HacoueHo KbM pa3paboTBaHe Ha €(DEKTUBHU CHCTEMH 32 JIOCTABSHE HA JIEKAPCTBEHH
BEIIECTBA Ype3 M3IMOJI3BaHEe Ha MOAUGMUIIMPAHU ME30IMOpecTH cuiaukartu, a mpe3 2018 r. Geue
3allMTeHa MbPBaTa JOKTOPCKA JucepTalUsi B CTpaHaTa Mo Ta3uW TeMaThka oT lBammHa
Tpennadunoa noj ppkoBoACTBOTO Ha pod. Maprapurta [lomnoga.

B pamkuTe Ha M3MbIHEHNE HA U3CIEAOBATEIICKH MIPOEKT, cTapTupal npe3 2022 r. u puHaHCUpaH
ot ®HU, mox prkoBoacTBOTO Ha Tipod. M. [Tomosa ce pazpadorsat 3D npuHTHpaHU aAcOPOEHTH
U KaTaJIN3aTOPH C BOXHM 33 IPAKTUKATA MPHIIOKEHHsI, CBBP3aHHU C Ola3BaHe Ha OKOJIHATA cpea
U TIOyYaBaHE Ha €HEPTHUs W XUMHKAIW OT BH30OHOBSIEMH HM3TOYHHUIIH, 1O TeXHONOTHs 3a 3D

NPUHTHPAHE, IPWIOKeHa B bbiarapus 3a nbpBH IbT.
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1. IPUHOCU B PA3PABOTBAHETO HA E®EKTUBHU AJCOPBEHTHU WU
KATAJIM3ATOPU

1.1. OIIA3BBAHE HA YHCTOTATA HA Bb3/]YXA YPE3 EJIHMHHHUHPAHE HA

3AMBPCHTEJIH HA Bb3/1YXA U HAMAJIAIBAHE HA APOMATHHUTE ChE/IHUHEHHA
B TU3EJIOBHTE 'OPHBA

B maszu memamuxka ca sxmouenu 35 nayunu mpyoa (1-14, 16, 20, 23, 24, 26, 27, 29-31, 60,
67,70, 72,73, 76, 80, 86, 92, 94-96)*.

EnHo oT mpenm3BUKarencTBata B 00JaCTTa HA OMA3BaHE HA YUCTOTaTa Ha BB3AyXa €
CBBP3aHO C pa3pabOTBAHETO HA KATAIM3aTOPH 32 OKHCICHUE HA JICTIIMBH OPTaHUYHU ChEIHMHCHUS
(JIOC) ¢ uen TAXHOTO KaTaJIUTUYHO €IMMHUHUPAHE MPU MO-HUCKU TEMIIEPATYpU B CPABHEHHE C
TEMIIEPATypUTE, TPU KOUTO PAOOTAT THPTOBCKUTE KATAIM3aTOpHU. XHIPUPAHETO HA apOMaTHU
BBIJIEBOJOPOJIU € OT TOJIIMO 3HAYCHHE 3a MHIYCTPHUATA MOPAIN CTPOTHs KOHTPOJI Ha TAXHATA
KOHIICHTPAIMS B TU3EJIOBUTE TOPUBA M IIMPOKHUS 00XBAT HA TAXHOTO MPUIIOKEHUE B MHTYCTPHUSATA.
IMosryyeHnu ca cjiefHUTE BAsKHU Pe3yJITaTH:

e VYCTaHOBEHO €, ye KaraymTuyHara akTuBHOCT Ha COMCM-41, NiIMCM-41 u Ni/TiMCM-41
HAaHECEHU KaTaJIu3aTOpU B peakiuaTa Ha xuapupane Ha tonyeH (moaenno JIOC) 3aBucu ot
MpUpojaara, JOKalu3aluusATa U JUCIEPCHOCTTa HA METAJIHUTE OKCHIHU  CIICLHUU.
OxucnuTenHaTa npeapapuTenHa o0padboTka Ipu yMEepeHU TeMIiepaTypu UMa OJIaronpusiTeH
edekT BbpXy (POPMHUPAHETO HA KATAIUTUYHO AKTUBHM METAJIHM KOOAJITOBU CHEIHH B
mocneBaliarta peAykiuus Ha CJIeICHHTE3HOTO MoAuduIUpaHe ¢ KOOanT Ha MEe30MOpecTH
MaTepuaiy ¢ pa3inyHa nmopona ctpykrypa (MCM-41 u SBA-15) u mopdororus Ha yacTuure
(kouBeHmoHaneH u chepuucs MCM-41). Veranoseno e, ue NIMCM-41 ¢ mo-akTHBEeH OT
CoMCM-41, ne3aBuCHMMO OT MpeABapuTenHaTa 00paboTKa W PEAKIIMOHHUTE YCIOBHS
(my6sukanun 1, 2, 5,7, 11).

e II3yyeHa e BB3MOXKHOCTTA 3a H3MOJ3BAHE HA JUAMAHTEHA IIHUXTa U YITPaAUCIEPCEH
JTMaMaHTEeH Mpax KaTo HOCUTENM 3a KaTaIUTUYHO aKTHBHA HHKenoBa ¢a3za. M3criensano e
BIUSHUETO Ha TMpelIBapUTenHaTa oOpadoTKa 3a pa3iaraHe Ha METaJHUS MPEeKypcop U
MOJIy4aBaHETO Ha METaJeH HUKET [0 BpeMe Ha peAyKIHATa. Y ITPaJAuCIIEPCHUTE IUaMaHTH ca
MHOT000€IIaBallli HOCUTENU 3a HaHACSHE HAa METaJeH HUKEeJ, aKTUBEH MpH XUJIpHUpaHE Ha
TostyeH (myOaukanuu 3, 4).

e II3sicHeHa e ponsiTa Ha Mmpoleaypata 3a MoauduKalus, NPUPoOAaTa W KOJIMYECTBOTO Ha
MoaudukaTopa u crierudrkara Ha HOCUTEIS 3a IMoTy9aBaHe Ha MOHOKoMIToHeHTHH Co-, Fe-,
Ti-, Ag-, Cr-, Cu- u nBykommnonentau Cr/Cu-, Cu/Fe-, Co/Fe-, Co/Ti- me3omopectu KIL-2,
MCM-41, SBA-16 1 SBA-15 crikaT ¥ 3€0IUTH OT BBIVIMIIHA IIEIEII C BUCOKA KATAJIMTUYHA
AKTUBHOCT, CEJICKTUBHOCT M CTA0WJIIHOCT B TIpoIleca HA IThJIHO OKHCJICHHE Ha MOJICITHHU

JICTJIMBH OPraHWYHH ChETUHCHUS U TeXHU cMecu (myosamkanuu 6, 8-10, 12-14, 30).
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e Upes mmmyrncHa na3zepHa abiamnusi 3a IbPBH IBT Ca MOJYYEHU XOMOTEHHO JUCIIEPTUPAHU
cpeObpHr HanoyacTuin B SBA-15, kouTo ca akTUBHU 32 MBIHO OKHCICHHE HA TOIYEH
(myonuxanus 30).

e VYCTaHOBEHO € ONTHMAITHOTO CHOTHOIIECHUE 32 MOTUPHUKALUS C PA3TMYHU METAITHU OKCHIU
(Cu-Cr, Cu-Fe, Co-Fe, Fe-Ti, Co-Ti) B OMKOMIIOHEHTHUTE KaTaJUTHYHA CHCTEMH, 3a Ja CE
MOJTy4aT KaTaJu3aTOPU C BUCOKA KaTaJIUTUYHA aKTUBHOCT MPH ITBJIHO OKUCIICHHE HA TOJIyCH
(myonmxanum 8, 10-14, 16, 20, 23, 26, 27, 29, 96). [Ipu MmoaudukauuTe ¢ XpoM | M upe3
umnpernupane Ha SiOz u SBA-15 marepuanu onTHMaIHOTO ChABPKAHUE HA METAJICH OKCHUJL
e 3 rern.% xpom u 7 Teri.% men, JOKaTo 3a IBYKOMIIOHEHTHUTE MEJI U JKEJIS30 ChAbPKAIIUTE
SBA-15 u SBA-16 ontumannoto ceabpxkanue Ha Cu e 9 Ttern.%, a Ha Fe e 4.5 Tern.%
(myomuxanum 10, 26). B nmocneanus ciyyait BUCOKaTa KaTalUTHYHA aKTUBHOCT C€ CBHP3Ba U
C poiAta Ha QUHOTUCTICPCHUS MeAeH (epuT, KaKTO TOKa3axa Hallk MPEAUIIHU
uscienBanus (myoankamun 14, 16).

e Ilpu noGaBsHETO Ha HHCKM KOHIICHTpanuW Ha xeis30 B OumeranHute CuFe-KIL-2
karanusaropu (Fe/Si = 0.005) ce oopasysar CuO nanokpucranu u Cu-0xo-Fe kirscrepu,
KOETO 3HAYUTEITHO TOBUIIIABA TSAXHATA KATAIMUTHYHA aKTHBHOCT B OKHCJICHHE Ha TOJYCH B
cpaBHeHue ¢ CU-ChabpXKAIIUTE KaTalIM3aTOPHU MOpaau cuHepruuHus edext mexay CuO
HaHokpuctanu (pasmep 30 nm u 22% dpakuus) u Cu-okco-Fe kibcrepu (78% dpakius)
(myOonukauuu 24, 27, 67).

e Upes u360p Ha MOAXOAIIA MPOLIETypa 3a IpeaBapuTeHa o0paboTKa (TeMIeparypa 1 ra3ona
cpela) KaTaIUTUYHUTE CBOMCTBA Ha MOIU(MUIMPAHUTE C METATHU OKCHUAM KaTalu3aTOpH
Morar Ja 0b/1aT ONTUMU3HPAHU U J1a CE IOCTUTHE BUCOKA aKTUBHOCT 3a ITbJIHO OKUCIICHHUE Ha
tonyeH (mybaukanuu 13, 27). YcraHOBEHO €, ue 00pa3yBaHeTo Ha (PUHOTUCIICPCHH KOOAT
¢deputan yactuiy Bbpxy COFe/Ti-MCM-41 Boam [0 3HAYUTENHOTO MOBHUIIABAHE Ha
KaTaJUTHYHATa aKTHBHOCT CIie]] MpeaBapuTenHa oO0paboTka BBB BB3AyX M MOCJIEIBaHA OT
o0paboTtka BB Bojopo rpu 773 K (mybaukamus 13).

e Pa3zpaborenu ca HOBH 00pabOTEHH C TIa3Ma 3€0JUTH OT BHITIMIIHA Memnen, kakto u Cu u Co-
MoAU(UIIMPAHH 3€0JIUTH OT BBHIJIMIIHA TeTeN, KOUTO ca M3MOI3BaHU KaTO BHCOKOAKTHBHH,
CEJIGKTUBHH M CTAaOWUITHU KaTalu3aTOpH 3a eTMMUHUpPAHE HAa MOJEIHU JIETIWBU OPTraHUYHU
CbEMHEHUS U TEXHM CMecH Npu mo-Hucku Temmepatypu (400-450°C) B cpaBHEHue ¢
THProBCcKHTE Katanu3atopu (mydaukanuu 60, 70, 72, 73, 76, 86, 95).

e PaspaboreHa € JABYKOMIIOHEHTHa aJCOPOIMOHHA/KAaTaTUTHYHA CHUCTEMa 3a OKHCIISIBaHE Ha
neTnuBU oprannyHu cbeauHeHus U COz aacopOuus Ha 0Oazara Ha €BTUHU 3€O0JIUTU OT
BBIVIMIIHA TIETIEN, TOJIyY€Ha [IPHU U3TrapsiHe Ha JJUTHUTHU BbIJIMILA (My0JauKkanus 76).

e PazpabGorenu ca Momubwuimpanu xenszochabpkamu ZrSBA-15 katammzaTtop, KOUTO ce
XapaKTepu3upaT ¢ BUCOKA aKTUBHOCT 3a HUCKOTEMIIEpaTypHO OKHcIeHHe Ha TomyeH (150—
380°C) (my6aukamus 94, nzopana karo Editor’s Choice Article).
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B npencraBenata mo-70iy TabnMua ca CpaBHEHH KAaTaIUTUYHUTE PE3YATATH, MOIYUYECHHU C
HSIKOM OT pa3padOTeHHTEe OT Hac Kataiu3aTtopu. Hail-BHcoka KaTaquTHYHA aKTUBHOCT 32 ITBJIHO
OKHCJICHHE Ha TOJYeH € moyrydeHa 3a Fe/ZrSBA-15 karanuzarop, ceabpxain 5 tern. % Fe u 4.5
tern. % Zr. To3m karanm3aTop ce XapakTepusupa W ¢ Jo0pa KaTaJuTHYHA CTaOMIHOCT
(myonukanus 94).

Karammsartop CnhcraB Ha akTuBHATa paza | Temmepartypa 3a S0% npespbuiane IIyonnkxanus
Ha ToayeH 10 COz2u H20
Co/TIMCM-41 | 10 Tern.% Co 340 °C 13
FeKIL-2 1 Tern.% Fe 380°C 24
CuFe/SBA-15 9 tern.% Cu, 4.5 tern.% Fe 300 °C 26
Cu/FeKIL-2 6 Tern.% Cu, 1 rern.% Fe 330°C 67
Co/KIL-2 4 tern.% Co 330°C 29
Ag/MCM-41 6 Tern.% Ag 360 °C 30
Fe/ZrSBA-15 5 tern.% Zr, 4.5 tern.% Zr 265°C 94

1.2.0KHCIIUTEJIHO  JAEXH/IPUPAHE HA  LHUKIIOXEKCAHOJI O
IHUK/IOXEKCAHOH

B masu memamuxa ca éxnouenu 3 nayunu mpyoa (17-19)*.

Jexunpupanero B rasoBa (a3a Ha LMKIOXEKCAHON JO IMKIOXEKCAHOH € BaXeH
MHAYCTPHAJICH MPOLEC, Thi KAaTO MOCIECTHUAT € MEXAWHEH NMPOAYKT IpU MPOU3BOJACTBOTO Ha
KarposnakraM. Pa3paboTeHn ca HOBM KaTalu3aToOpH, KOMTO ca alT€pHATHBA HAa ThPIOBCKUTE, a
CBIIIO TaKa ca PEUI0KEHH U IIOJIXO0/IU 32 IPEOI0IsIBAHE HA €IMH OT BaXKHUTE MPOOJIeMH, CBbP3aHU
c arnomepupane Ha CuU B Teproeckute CuO-ZnO umn CuO-MgO karanuszaropu.

ITosydyeHnu ca cieqHUTE BasKHH pe3yJTaTH:

o IlpemiokeH € METOI Ha ,,XeMocopOuusa-xuaponusa” 3a monydaBane Ha CuO/SiO; u
CuO/Al,O3 karanmusatopu, uYpe3 KOUTO ce (opmupar (GUHOTUCIIEPCHH U JIECHO
peayuupyemMu MeaHH HoHH U MeAHHU KibcTep [Cu-O-Culn, KOUTO BOIAT 10 MO-BHUCOKA
KaTaJIMTUYHA AaKTUBHOCT MpPH JEXHJIPOTCHUPAHE HA LUKIOXEKCAHOJ TOpagu TSAXHAaTa
crabuiu3anus BppXy Hocutens (myoankanus 19).

e Pazpaborenun ca MoauduUUpaHU C SKeII30 W/HIM TuTaH Mesonopectu MCM-41
KaTaJIn3aToOpu KaTo aiTepHaThBa Ha CU-ChABpXKAIIUTE KaTaaU3aTOPH, KOMTO MOKa3axa
BUCOKAa aKTMBHOCT 3a MpPEBpPBIIAHE HA IUKIOXEKCAHOJ IMOpagy ONTHUMAHHUS OajaHc
BproucrenoBu/JlioncoBy Kuceu 1MeHTpoBe U Gopmupane Ha crabumuau Ti**/Fe?* penokc
nBoiiku (myoaukanum 17, 18).

1.3. OIIOJI3OTBOPABAHE HA BHOMACA 34 IHIOJIYYABAHE HA IIEHHH
XUMHKAIH H I'OPHUBA
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B mazu memamuxa ca eéxniouenu 21 nayunu mpyoa (33, 42, 44, 46-49, 52, 57- 59, 63-66,
68, 78, 79, 83, 89, 99, 100)*.

N34yepnBaHeTo Ha M3KOMAEMUTE TOPUBA U €KOJIOTUYHHUTE MPOOJIEMH, CBBP3aHH C TIXHOTO
M3II0JI3BaHEe, HU HACOYBAT KbM THPCEHE Ha HOBU aNTEPHATHBHU M3TOUYHUIM HA €HEPTUs U LIEHHH
XUMUAYECKH chenHeHus. OTnaabyHaTa 6uoMaca e U3KJIIYMTE]THO aTPAKTHBEH CYPOBHHEH
U3TOYHUK 32 MOJy4YaBaHe HAa XHMHKAJIUM M OMOrOpuUBA, a CH3JABAHETO HA YCTOMUMBU U
0e30THasHy TEXHOJOIWU 332 HEHHOTO OIMOJ30TBOpsiBAaHE OW JONPUHECIO 3a TOBHUIIABaHE HA
KOHKYPEHTOCIIOCOOHOCTTa Ha MPOM3BOJICTBA, 0a3WpaHu HAa KPbroBa MKOHOMHUKA. BaxeHn eranm B
CbH3/1aBaHETO Ha TE€3U TEXHOJIOTUH € pa3paboTBaHETO HAa e(PEeKTUBHUA HAHOPA3MEPHU KaTaIu3aTopH,
KOUTO Cca B OCHOBaTa Ha ,,3ejieHara’ xumus. V3cieqBaHuTe Mpouecu BKIIOYBAT MPEBPBILAHE HA
JIEBYJIUHOBA KUCEIMHA, S-XUIPOKCUMETUIPYphypoIT U aKiI(hEeHONIH, TTOJlydeH! OT Oromaca, J10
[CHHU XHMHUKQJIM W OuWoropuBa (JCBYJMHOBH €CTEpH, TIama-BaJeposiakToH, ¢eHom, 5-(t-
oyrokcumetwi) Gypdypon)

IoJsydyeHu ca ciaeqHUTE BasKHH pe3yJTaTH:

e Upe3 mpwiaraHe Ha NOAXOAANIA MpOIEaypa 3a CHHTE3 ca MOJYYCHH HAHOPa3MEpHHU
cyndarupann Metanau okcumu (ZrOz, SnOz), cyndarupanu Zr-momuduuupanu KIL-2,
cyndatupanu SN-MoauGHUINPaHN KIMHONTHIIONNT, CyI(QOHUPAHN HEepapXHUUHU MOPICHHUT U
ME30IOPECT CHIIMKAT U TOJIMOKCOMETANaT-MOANMUIIMPAHN ME30IOPECTH CHUIIMKATH, KOUTO
MI0Ka3axa BHCOKAa aKTUBHOCT M CTaOMIHOCT B PEakIs Ha ecTepu(HKalnus Ha JIEBYJIHMHOBA
KHCEITMHA U TIHMLEPOJI 10 €CTEPH C BAKHO MPHIIOKECHUE KaTO IIEHHN XUMHUKAIH U OMOTOpHBa
(my6amkammn 33, 42, 44, 46, 52, 57, 58, 65, 78).

e Pa3paboreHa e mpoueaypa 3a MojJy4aBaHE HA HepapXW4eH MOPACHUT 4pe3 CIEACHHTE3Ha
obopaborka ¢ HF u NHsF (myb6auxauuu 48, 49). YcraHOBeHO €, Y€ JOMBIHUTCIHOTO
UMIpErHupaHe Ha MOJy4YeHUs HepapxudeH MopAeHUT ¢ ZrOz BoAM [0 MoJlyyaBaHe Ha
KaTaJn3aTop ¢ ONTHMAJIHO ChOTHOIIEHHEe Ha bphoHcTenoBu/JIroucoBu Kucenu LEHTPOBE 3a
[IOCTUTaHEe Ha BUCOKA aKTMBHOCT B PEeaKIMs HA ecTepu(UKalUsl Ha TIUIepo (myOoJauKanms
44).

e [lpu momyuaBaHe Ha cyndaTupaHuTe HaHopazMepeHH SNO2 KaTaaU3aTOpPU € YCTaHOBEHO
dbopmupaHeTo Ha KaTamuTHyHa (aza, KOATO € OmNKMCaHa 3a MBbPBH IBT H KOSTO ce
XapakTepu3upa € BUCOKAa aKTHBHOCT B peakIusATa Ha ecTepuuKanus Ha JIEBYIHMHOBA
KucenuHa (myoaukanus 52).

e PaspaboTeHa € IBYCTBHIIKOBA CJIEICMHTE3HA MpOIeAypa 3a MOoAuUIINpaHe ChC CYa(HOHOBU
rpynu Ha me3onopect SBA-15, koiiTo ce xapakTrepusupa ¢ BUCOKa KaTaTUTUYHA aKTUBHOCT U
CTaOMITHOCT B ecTepu(HKAIHs Ha TIHUIEPOIT U JIEBYINHOBA KuceanHa (myomukanuu 57, 58).

e Paspabortenu ca itepapxuuen Ni/Ru-ZSM-5 3eomut, Pt/ZrOz, Cu-Ni/me3onopect cumukar-
3eonut ¥ NiC0/3€01UT OT BBIJIMIIHA METelT, KOMTO MOKa3axa BUCOKA KaTaTUTUYHA aKTHBHOCT
Y CEJIGKTUBHOCT 32 IPEBPHIIaHEe Ha JICBYJIMHOBA KUCEINHA, TIOJy9eHa OT OTIaaAbYHa Onomaca,
710 TaMa-BajieposiakToH (myoaukamuu 59, 66, 89, 99).
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e Paspaborenu ca iepapxuunu Ni/RU-ZSM-5 u nanopasmepuu Ni/Ru-Beta 3eonuTn, xouto
MoKa3axa OTIIMYHHM KATAIUTUYHU PE3yNTaTH (aKTUBHOCT, CEJIEKTHBHOCT M CTAOMIIHOCT) 3a
MpeBphIaHe Ha ATKWIPCHONN 10 BaKHHUS 3a UHAyCTpusaTa Genos (mydaukanum 79, 83).
Wepapxuunust ZSM-5 e mosnyden upes cnencuaTesna oopadorka ¢ HF u NH4F (my6amkanus
68).

e Upes xuapupane Ha MEXIUHEH MPOIYKT Ha Achmatowicz, ody4eH oT GyppypHi aaKoxod,
B ipuchcTBUE Ha 10Ni11Pt/KIT-6, e mocturaaro 100% npeBpwiiane 1o neHran-1,2,5 Tpuou.
[IporechT ce oTaMUaBa ¢ TOBa, Y€ HE MPOTUYA XUAPOTCHONIN3a Ha (PYypaHOBHS MPBCTCH H CE
noctura 100% cenekTUBHOCT, KaKTO M C JAOMBIHUTEIHUTE MPESIUMCTBA HA 3€JIeHATa XUMUS,
BKJI. W TpHWJIaraHe Ha TEXHOJOTHs 0€3 pPa3TBOPUTENH, KOATO paboTH Tpu aTtMochepHO
Haysrane (myoankanus 63).

e [IpemioxkeHa e peakuus 3a OKHCICHHE Ha S-xyopometwidypdypan karo aarepHaTuBa Ha
peaknusTa Ha S-xuapokcumetuidypdypor no 2,5-nudopmmndypan dpe3 ONTUMHU3ANUS HA
NPUJIOKEHUTE OKCHJIAHTH, MPOMOTOPH U pPEaKUMOHHW ycioBus. [lomyuenwmsr 2,5-
muopMuipypaH € U3MOI3BaH KaTo BaKeH OMOBH300HOBHM HM3TOYHHUK 32 TMPOHM3BOJCTBO Ha
HOBU noyiumepu (myoankanus 47).

e VYcraHOBeHHM ca ycjoBUsATa 3a e()EKTHBHO IOJydyaBaHe Ha go0aBka 3a OuoropuBo 5-(t-
oyrokcumeTria) bypdypoi ot S-xuapokcumeTuahypdypan (mydaukamus 64).

e B nauanoro Ha 2024 r. npod. Maprapura [TornoBa cbC chaBTOpH OT CBOSITA TpyIIa MMyOJIUKYBa
B crnucanue Applied Catalysis B: ¢ IF=22.1 u orsaBsiBamo kjacanmusra B 00JacT
Engineering, Environmental noBa pa3zpatotka (my6aukanus 100) 3a nmorydaBane Ha GUHH
XUMHUKAJIH ¥ BOJIOPOJI YPE3 TEXHOJIOTHS, TIPUIIaraiia B II'bJIHA CTETICH IPUHIUITUTE Ha 3eJIeHaTa
XMMUS 9pe3 MPOBEXKIaHe Ha Ipolieca B MPOTOYHA CHCTeMAa B TeyHa (a3a moj HaJIsAraHe, ¢
KOeTO ce cJiara HayajoTo Ha HOBO HampasBJ/ieHHe B JadopaTopusTa. B mpuchcTBHEe Ha
NixSny/Ce(Zr)O2 karanu3zaTopu TpOUECHT HAa PeHOPMHUHI HA ETHJICH TJIHKOJ KaKTO MPH
HEYTpaJlHK, Taka W MPH aJKAJIHU YCJIOBHs OJarompusATcTBa eaHOBpeMeHHOo Cannizzaro
TUCTIPOTTOPIIMOHMPAHE HA €TUIICH TIIMKOJI JI0 IIEHHATa TIIMKOJIOBA KUCEIMHA U TTOJTyYaBaHe Ha
Bojiopo (myomkanus 100).

14. YIABAHE H OIIOJI3OTBOPABAHE HA CO:

B masu memamuxa ca exmouenu 11 nayunu mpyoa (70, 72, 76, 81, 84, 87, 91, 93, 95, 97,
98)*.

YcroituuBuar nukba Ha CO2 e BaxHa NpeanocTaBKa 3a IMOCTHITaHE HAa HYJEBU
BBIJICPOHU €MHUCHH. YIIaBSIHETO U OTOJI30TBOPsiBaHeTO Ha BbraepoeH auokcua (CCU) ce cmsita
3a TEXHOJIOTUSTA, KOSITO 1€ TIOMOTHE JIa C€ TIOCTUTHE KJIMMaTH4Ha HeyTpajHocT. M3non3BaHeTo
Ha CO2 kaTo CypoBHMHA B JUPEKTHO XHMHUYECKO IMPOU3BOJICTBO, BMECTO H3IIOJI3BAHETO Ha
U3KOMAaeMU pECypCH, Ill€ HaMalu 3HAYUTEHO MapHUKOBUTE eMucuu. To3u moaxon € B
cbOTBETCTBUE C [laprkkoTo ciopasymenue 3a kaumara oT 2015 r. n ycunusTa 3a OrpaHHYaBaHe
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Ha TmioOamHoTo 3arominsHe A0 mnox 2°C. EBpomelickata 3eieHa caenka, Karo 4YacT OT

aeiarocpouHara crparerus Ha EC, uma 3a 1en ga ce cnpaBu C NIpoOJieMHTE, CBBP3aHU C

M3MEHEHUETO Ha KJIMMAaTa, KaTo €IMMUHUpA HETHUTE €MHCHHM Ha MapHUKOBH razose 10 2050 r.,

Haii-seye CO2, YUUTO EMUCUU IOCTUTAT PEKOPIHOTO KOJIMYECTBO OT 426 ppm mipe3 ampuin 2024 .

Honyqe}m Ca CJICAHUTE BAKHU PE3YJITATH 34 YJIABSAHEC U OIIOJI30TBOPSAIBAHE HA COz:

Pa3paborenu ca HOBU 00pabOTEHH € TUIa3Ma 3€0JIUTH OT BBIVIMIITHA MIETEIN, KOUTO Ca MOKa3aJln
BHCOK KamnaruTer 3a ynaBsue Ha COo, nocturaiiku 3.8 mmol/g (my6mmkamuu 70, 72, 76, 95).
Cunresupanun ca CeOz, ZrO; u Ce-Zr KOMNO3UTHH HAHOYACTUIIM C BHCOKa cCrerupuIHa
MOBBPXHOCT Ype3 XUApPOTepMaieH cuHTe3. [lomydeHnTe Marepuaiu ca ¢ BUCOK aJCcOpOIMOHECH
kananuret 3a ynabsae Ha CO2 B cyxa M BJaKHA cpejla M ca T0Ka3aJli BUCOKA CTa0MITHOCT B
MeT IUMKbIa Ha ajacopOuus/necopobums. Cpen uscneaBanute matepuann Ceos7Zr0.33 MOKa3a
Hai-BHCOK aJacopOunoHeH KamanuteT 3a yiaassae Ha CO2 (3.7 mmol/g) (myoaukanus 98)

[Tunepa3uHbT € J0Ka3ajd CBOSI MO-BUCOK KamamurteT 3a yiaBsHe Ha COz B CpaBHEHHE C
MOHOETaHOJIAaMUHA, W3IOJI3BaH KAaTO aJCOPOCHT B KIACHYECKHTE TEXHOJIOTHU OT IIBPBO
nokoJsieHue. l3non3BaHeTo Ha MOAM(PUIMPAHU C MHUIEPA3UHU TBBPAU aJCOPOCHTH IIE
MMOMOTHE Ja Ce Tpeojojiee HUCKAaTa My pa3TBOPUMOCT BBB BOJIa, KOETO OTpaHHYaBa
U3IONI3BaHeTO My B TewyHa (asza. Ilomyden e HOB Momubunmpan c |-mMeTHianumnepasuH
Mme3onopect MCM-48 cunmukar upe3 pa3paboTeHa OT Hac JieCHa JByeTallHa Mpoleaypa, 3a
KOWTO € YCTaHOBEH BHCOK KamalMTeT M BHUCOKa CEIEKTUBHOCT 3a aacopbuus Ha CO. B
npucbcTBre Ha Boanu napu (4.4 mmol/g) (Cxema 1). JlecHara mporeaypa 3a nojiydyaBaHe u
MMOCTUTHATHUTE BUCOKH cTereHu Ha yinaBsae Ha CO2, chueTaHu ¢ BUCOKA CEIIEKTUBHOCT, JICCHO
ocBoOoxMaBaHe Ha 3aabpxanHusd CO2 U Bb3MOKHOCTTA 32 MHOTOKPAaTHOTO MM H3IMOJI3BaHE,
paBu pa3paboTeHuUs ajcopOeHT oberaBan Marepuain 3a yiaassHe Ha CO» (myoaukanus 84).

IL CO, +H,0
[ j a0 4.4 mmol/g
fN HCO,

» Necxo nonyyasane s
» MbnKo oxapakTepusupaxe o i

Bucoka crabunnoct

- €0, -H,0

HCO;"

'/ \
2T +2—
N

ys

Cxema 1. Yaassine Ha CO2 BbpXy MOAH(HIMPAH ¢ METHII-TIMIIEPA3HH Me30MOPecT CHINKAT.

Ha ocHoBara Ha nonydeHure B 1a00paTOpHU yCIOBHS pe3yaTaTH 3a yiaaBsHe Ha CO2 Bbpxy 1-
Metrnunepasud Mezonopect MCM-48 cunmkar e mpeaiokeHa TEXHOJIOTHS 32 yJIaBsiHe Ha
CO2 Bppxy MoauuUUUpaHU C MHUIEPA3UHU ME30IOPECTH CHIMKATH OT HWHAYCTPUATHU
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3aMBPCUTENIM B PaMKUTE Ha cTapTupaius npoekT: TexHoJorust 3a yiaassine Ha CO2 or
u3rapsine Ha OumoMaca BBPXY aJACOpPOEHTH, MOJYy4YeHH OT OTHAABYHH MaTepHAJIH,

COzCapture&WasteVal mo Mexannsma 3a Bb3cTaHoBsiBaHe U ycroiuuoct (MBY), TIBY-7

ot 29.05.2024 r. /BG-RRP-2.011-0021-C01, 2024-2026. Hayunu u3cieaBaHus 1 HHOBAIUH,
2024-2026 r. B pamkuTe Ha poekTa I1e 0b/1e pa3padoTeHa MPOTOTHITHA CUCTEMA 32 YIaBsSHE
Ha CO2 c HUBO HA TEXHOJOIMYHA TOTOBHOCT 7.

e Pazpaborenn ca Ni- u Ru-momudunmpann mesomnopectn ZSM-5 3eonuTH, KOUTO ca
M3MOJI3BaHU KaTO BUCOKOAKTHBHHU KaTalu3aTopu 3a onoi3orBopsiBaHe Ha CO2 upe3 HEroBoTo
xuapupane 10 metad. Komuyectoro Ha Ni 1 RU 1 mocieoBaTeIHOCTTa Ha MOTU(DHKALIUATA
C JIBa MeTajla ca OT KJIFOUOBO 3HAYEHHE 3a IMOJIy4aBaHETO Ha OMMETaIHH KaTalu3aTopH C
MOIXOAANH (U3HKO-XUMUYHK XapakTepucTuku. 10NISRU/ZSM-5 katamuzaTopbT moka3Ba
Hal-BUCOKa aKTUBHOCT M BHMCOKA CEJIEKTMBHOCT 3a oOpa3yBaHe Ha MeTaH, JOCTHralKu
paBHoBecHa KoHBepcusi, 100% cenextuBHocT npu 400 °C, BHcoka cTaOuiaHOCT M A00pa
peuukupyemoct (mydamkamus 93).

e PazpaboreHn ca Karaiu3aTopu Ha ocHoBaTa Ha jgotupanun ¢ Mg Ni-Cu-, Ni-Co-
MOJUGUIPAHA ME30IOPECTH CHIIMKATH. Me30NOopecTUTe CUIIMKATH, KOUTO Ca M3MOJI3BAaHH
KaTo HOCHUTEJIH, Ca MOJIy4eHH o pa3paboTeHa OT Hac MPoIeypa OT OPH30BH JIFOCIH (10JIe3eH
monea 4564/06.11.2023 r. (Ilpuiaoxenue 9) m Ha 3asiBKa 3a NAaTeHT, per. HoMep
113766/13.09.2023 r., cbBmMectHO ¢ UII-BAH). [IpouiecsT € nmpoBeneH ¢ usmnoi3Bane Ha 3D
MPUHTUPAHU KaTaJIM30TOPH UYpe3 TEXHOJIOTHS, MPHIIOKEHA 3a IbpBH IBT B bhirapus B
pamkuTe Ha uimbiIHeHHEe Ha TpoekT 3DCatFuel&Chem mon pbKOBOICTBOTO Ha TPOd.
Maprapura Ilonosa.

Cxema 2. [ToryyaBaHe HAa KaTAJIM3aTOPH HA OCHOBATa Ha opu3oBH Jirocnu (A) u 3D nmpunTupane Ha
noJy4eHuTe karajausaropu (B)

2. MPUHOCH B PABPABOTBAHETO HA JIEKAPCTBOJOCTABSIIU CUCTEMUA
B masu memamuxa ca exnmouenu 33 nayunu mpyoa (15, 21, 22, 25, 28, 32, 34-41, 43, 45, 50,
51, 53-56, 61, 62, 69, 71, 74, 75, 77, 82, 85, 88, 90)*.
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[TocturaneTo Ha KOHTPOJ BBPXY CBOWCTBaTa Ha CHUHTE3HpPAHUTE OT HAC HaHOMaTEepHaU
MO3BOJIM J1a HACOYMM H3CIIEIOBATEIICKUTE CH HMHTEPECH M KbM pazpaboTBaHe Ha e(eKTHBHH
HAHOHOCHUTEJIM Ha JIEKAPCTBEHHU BellecTBa. Pa3paboTBaHETO HA JIEKAPCTBOAOCTABSIIU CUCTEMH
Ha OCHOBAaTa Ha ME30MOPECTH CHJIMKATH € HOBO M B CBETOBEH MaIlad HampaBieHHEe (HA4aJIoTo €
npe3 2001 r.), koeTo Jajse HOB UMITYJIC HAa HAILIMTE U3CIIEA0BaTENCKH ThpceHus. PaspaboTBanero
Ha MHOBAaTHBHM JICKAPCTBEHH CUCTEMH C MOTCHIIUATHO MPHJIOKEHHUE B MIPEBEHIUATA U TEPAIUATA
Ha pas3nuuHu 3a00isABaHMs Ha Oa3ara Ha XUOPHIHU HAHOPAa3MEPHU KOMIIO3UTH MPEAOCTaBs
BB3MOXKHOCT 32 To100psiBaHe Ha (papMaKOKMHETUYHHUTE W OMO(DapMalleBTHUHUTE MapaMeTpy Ha
nekapcTBeHara ¢opma. Pa3paboTeHn ca HOBHM JIEKapCTBOJOCTABSIIM CUCTEMH Ha OCHOBAaTa Ha
ME30TOPECTH CHIIMKATH, 3€0JIUTH U KOMIIO3UTHH MAaTepPHAIHN ¢ MOAU(PHUIMPAHO OCBOOOXKIABAHE,
nogo0peHa OHMOHAIMYHOCT ¥ TOKCHKOJOTMYEH NpPOQHI Ha NPOTUBOBB3MAIUTEIHU U
MIPOTHBOTYMOPHH JIEKAPCTBEHH BEIECTBA.

IoJsydyeHu ca ciaeqHUTE BAsKHM pPe3yJITATH:

e Upe3 HAacoYeH Iu3alH ca IOJY4EHM ME30IIOPECTH CUJIMKATH M KOMIIO3UTH C Pa3jIM4Ha
CTPYKTYpa, pazmep u Mmopgosorust Ha yactunmre (SBA-16, SBA-15, SBA-16, MCM-41, KIT-
6, ZSM-5/KIT-6, ZSM-5/SBA-15, 3coautr Y, 3eomut Beta), npemioxeHd ca HOBH H
OPHUTHHAJIHU MPOLEYpHU 32 MOAU(UIpaHe Ha MaTepUAIUTE C Pa3IMYHU OPTaHUYHU TPYITH
(amuHO, THONHU, CYI()OHOBH, KapOOKCUIIHH U JIP.) U METAIHU HAaHOYACTUIU (IIMHK, cpedpo,
MarHe3uid W Jp.), 32 KOHTO € IIOCTUTHATO IO-TOJIIMO HATOBapBaHE Ha JICKAPCTBEHUTE
BemectBa (10 40 Tern. %) B cpaBHEHHE C TPAAMLIMOHHUTE HOCUTENU, U KOHTPOJIMPAHO
ocBoOOKIaBaHe Ha uOymnpodeH, cyndaanasud, Mecaaa3uH, WHAOMETAINH, cyindacanasuH,
MIpeIHU30JI0H, TaMokcudeH, Muatedysun (mydaukauun 15, 21, 22, 25, 28, 35, 36, 37, 38, 39,
40, 45, 53,54, 74, 75, 77).

e PazpaboteHa e mporueaypa 3a nojydaBaHe Ha aMuHO-Mojudunupan chepuueH MCM-41 ¢
pasmep Ha yactunure 100 nm u chepuyen SBA-15 ¢ pazmep Ha yactunure 5 LM, KOUTO
MOKa3BaT BUCOK a/ICOPOLIMOHEH KanaluTeT 3a UOynpodeH 1 MoaupHUIMpaHO 0CBOOOXKJaBaHe
Ha HATOBapEHOTO JIEKAPCTBEHO BEILECTBO. 3a TbPBH BT € MPEJI0KEHA PeaKLUs ¢ HHHXUAPUH
3a KOJIMYECTBEHO OIpe/IesIsIHE Ha IbPBUYHU aMHUHHU B XeTepOreHHa (a3a, KOeTo M03BOJIsIBA A
ce ONTUMHU3UpPA CTENEHTa Ha MOAM(UKAIUS Ha ME30IOPECTH CHUIMKATH C aMUHO TPYIHU
(my6auxanuu 15 ¢ 153 uurara, 21).

e PazpaboteHa e HOBa mpoueaypa 3a Mmogudunmupane Ha mesonopectute MCM-41 marepuanu
n SBA-15 ¢ kapOOKCHITHU TPYIIH, KaTo Ce M3IMO0J3BaT ,,MEKH * yCIOBHS, ChYETAHH C ITO-MaJIKO
TOKCHYHHU peareHTH. Upe3 BKIIOYBAHETO MM B ME30MOPECTH KOMIIO3UTH € IMOCTUTHATA
oJI00peHa pa3TBOPUMOCT Ha TPYJHOPA3TBOPHMH JICKAPCTBEHH BEIISCTBA, KakTO | IN Situ
MoJTy4aBaHe Ha HOBH JICKAPCTBEHU BEIIIECTBA B MOPUTE HA HOCHUTEINS (MyOaukanust 22).

e Upes msrpaxaane Ha (MOJIMENTEKTPOIUTEH) TMOJIMMEPEH CIIOH OKOJIO HAHOYACTUIU TPEAN U
clie[l HaTOBapBaHEe C JICKAPCTBEHH BEILIECTBA € MOCTUTHATO TAXHOTO CENIEKTUBHO JOCTaBsSIHE
noJl JAEWCTBHETO Ha BBHIIEH cTuMyn (pH, temmepaTypa, €H3WMH, MarHuTHO IIOJE),
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MO3BOJISIBAINO Ja Ce OCUTYpH HeoOXoaumaTa TepaneBTUYHA /1032 N0 IIEJIEBUS OpPTaH WU
ThKaH. Pa3paboTeHu ca JIeKapCTBOAOCTABSIIM CHCTEMH HAa OCHOBaTa Ha HOCHUTEIH,
ChIBPKAIM ME30MOPECTH CUJMKATH WM TIOJUMEpPHU, pearupaiid Ha BBHIICH CTUMYJ, 3a
KOHTPOJIMPAHO M IEJIeBO JOCTaBSIHE Ha IMPOTHBOBB3MAIMUTEIHU JIEKAPCTBEHU BEILECTBA
(vamomeranuH, O€IEC30HHUT, Mecaja3HH, MHUTOKCAHTPOH, IPEIHU30JIOH, Ccyldacaias3uH,
tamokcugen, mutredysun) (myoaukanun 25, 28, 36, 40, 53, 54, 75, 77, 85).

e [IpemioxeHO € MHOBATHBHO PELICHHUE 32 HAMAJISBAHE HA HEXKEJIAHUTE CTPAHUYHU e(heKTH U
MOCTUTAHE Ha [EJIEBO JOCTABSIHE M KOHTPOJIMPAHO OCBOOOXK/IaBaHE Ha JICKAPCTBEHU BEILIECTBA
C Ipa3HEeII0 WM TOKCHYHO JEHCTBHE. 3a Ta3u IIe ca pa3paboTeHUTe HOBH MOIUGBHUIIMPAHU
KOMITO3UTH, U3TPAJICHU OT MATHUTHU ¥ CHJIMKATHU HAHOYACTHIIH ChC ChepraHa MOPQOIoTus,
koHTposiupan pazmep 80-300 nm, 0OBUTH C MOTUMEPEH CIOM MU C IPUKAYCHHU MOJTUMEPHHU
BEpPUTH, KOUTO ca OCOOEHO MOAXOSIIM NpU TEpamusi C MPOTUBOTYMOPHH JIEKAPCTBEHH
BeIlleCTBA (MUTOKCAHTPOH, MUITe(y3HH, TaMOKCU(eH) (mybaukanuu 57, 75, 77).

e [IpemnoxeHa e HOBa mpoIleIypa 3a HATOBapBaHE Ha CIA00PA3TBOPHMH JICKAPCTBEHH BEIIECTBA
ype3 peakinus B TBbpAa ¢aza Karo MHOro e¢GeKTHBEH METOJA 3a MoJoOpsiBaHe Ha
Pa3TBOPUMOCTTA UM U 3a IIbPBHU IIBT Ca pa3pabOTEHHU JCPMATHUA CUCTEMH ¢ iN Situ moaydaBaHe
HAa JIEKapCTBEHOTO BEIIECTBO B MOPUTE HA 3€0IUTH UITH ME30TIOPECTH CUIIMKATH (Cyndaauazux
u Ag cyndanuasun) (mydaukanuu 37-39). 3a mbpBU BT € MOKa3aHo, Yye AJ cyidaanasun
Moxe eeKTHBHO Jaa Obe iN-Situ hopmupan upe3 HaHacsiHe Ha cyndaauasu B AQ-MCM-41,
Ag-SBA-15 u AgY Marepuanu, 3HAYUTEIIHO MOI0OpsBaiikK HEroBaTa BOJIOPA3TBOPUMOCT U
AHTUMHUKPOOHHU cBOMcTBa (my0aukanuu 37, 38).

e [lomyuenu ca cuctemu ¢ NpupoAHH (QraBoHOUIU (pecBEpaTpoi, KBEPIETHH, KYPKyMHH,
MOpPHH, XECHEPETHH, KallCaulliH U JIp.) C MoJ0o0peHa pa3TBOPUMOCT Ha 0a3zaTa Ha CIEIHUTE
nocutenu: NH2-KIL-2 NH2-KIT-6, Mg-MCM-41, Mg(Ag)-SBA-16, Ag-MS wu 3eomut Y
(myonuxauum 32, 34, 41, 43, 50, 55, 56, 61, 71, 82, 88, 90), kato 3a mbpPBH IBT ca
HaOJI01aBaHN KOMIUIEKCH Ha (pJIABOHOHMIM C METAJTHH WOHH OT MOBBPXHOCTTA HA CHIIUKATHU
nocutenu (MCM-41, SBA-16, SBA-15) (my6aukamuu 41, 43, 50, 71, 82, 88).

e 3a IBpBHU IIBT € MOKa3aHO, Y€ Moguduupanute cbe cpedbpo MCM-41 u SBA-15 marepuanu
ca MOJIXOISIIN HOCUTENH 3 MPOMOJIUC B JOCTABSIIN CUCTEMHU C TOAO0OpEeHa pa3TBOPUMOCT U
AHTUMHUKPOOHA aKTHBHOCT Ha M3IIOJI3BAHUS MTPOTOIUC (myoamkamus 51).

e Pa3zpaboteHa e mocTaBsIIa cucTeMa Ha BEparnaMuil Ha OCHOBAaTa Ha OMMOJATHH ME30IIOPECTH
ZSM-5/SBA-15 u ZSM-5/KIT-6 nanokommo3uty, Mmoauduimpanu ¢ -SOsH n -COOH rpymwu,
NPUTEKABAIIM TOJIOKUTEITHA MOIYJIAIMS Ha eiiyKcHATa ommna (myoamkanus 62).

e PazpaboreHa e cucrema 3a JOCTaBsiHE Ha JIBE JIEKAPCTBEHH BEIIECTBA - AHTUTYMOPHOTO
JIEKapCTBEHO BEIIECTBO MUTOKCAHTPOH M MPOTHUBOBB3MAIUTEIHOTO JIEKAPCTBEHO BEIIECTBO
MPEIHU30JI0H, HATOBAPEHU B MaTepHall, U3TPaJieH OT MAarHUTHU HAHOYACTHUIM, BIPAJCHH B
CIWJIMKaTHU HAaHOYACTHIIM Che chepruuHa MOpQOIIOTHUs ¢ pa3Mepu Ha yacTuiute okoao 100 nm
¥ BHCOKa crienudHYHa MOBBEPXHOCT (> 800 M?/Q), M QYHKIMOHATH3MPAH ChC CYI(POHOBH
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rpynu. HaroBapBaHeTo Ha NpPEeTHU30JIOH BBPXY (GOpMYIHpOBKATa, OKPUTA C XUTO3aH, U
U3rpakJaHe Ha BTOPOTO IMOJTMMEPHO TIOKPUTHE C alTHHAT 0JIarompusTHO MOBIIUSBA CKOPOCTTA
Ha OCBOOOX/aBaHE HAa MHUTOKCAHTPOH W TPEIHU30JIOH. YCTAaHOBEHO € 3ala3BaHe Ha
LIUTOTOKCUYHOCTTA HA HATOBAPEHUS IPOTUBOTYMOPEH areHT MUTOKCAHTPOH B pa3paboTeHaTa
cucrema (myoJaukamus 53).
[IpeacTBenuTe pe3ynTratd NOKa3BaT HEOTPAHMYCHUTE BB3MOKHOCTH 3a MPUIOKEHHE Ha
MOPECTUTE HAHOCTPYKTYPUPAHU MATEPUAIH, OT aJCOPOCHTH M KaTaau3aTOpH, W3IMOI3BAaHU B
MPOLIECH C BAXKHO 3HAYEHUE 3a €KOJIOTHSATAa M MHAYCTPHSATA J0 MaTEpHaM, U3MOJI3BAaHU KATO
HOCHUTEJIHU HA JIEKAPCTBEHU BELLIECTBA.
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