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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobseHHs Pi3uko-XiMiYHMX OCHOB CUHTe3Y i Mogu@ikalii HAHOKOMIIO3BUTHUX MEMOPAH 3 iIOHOOOMIHHMMH,

KaTaJdiTUIHUMU Ta HpOTOHOHpOBi,[[HI/IMI/I BJIACTUBOCTSIMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of physico-chemical bases of synthesis and modification of nanocomposite membranes with ion-
exchange, catalytic and proton-conductivity properties

Pedepar yKpaiHCBKOIO:

Metonom Y®-ininitoBanoi nosnimepusanii tTa MmoaudikyBaHHs 0JIiMEepHOI MaTPULli HAHOYACTUHKAMU KpEMHE3EMY,
c(pOpPMOBAHUMHU Y PE3yJIbTATi IPOBEJIEHHS 30J1b-T€JIb [IPOLeCy IIPEKyPCOPIB in Situ, CUHTE30BaHO HOBi iOHO-
IIPOBiIHI OpraHiyHi Ta ri6puAHi NoJIiMEPHO /KPEMHE3EMHI MaTepiany Ha OCHOBI CyMillli aKpUJIATHUX CYJIb(OTPYII-
BMiCHUX MOHOMEPIB, Ta MifibpaHO ONTUMAabHi CIiBBiAHOIEHHSI KOMIIOHEHTIB Ofjep>KaHHS MaTepiasiB i3 3aaHUMU
BJIACTUBOCTSAMU. JIOCIIiIKEHO BIJIUB Pi3HMX YMHHUKIB: CKJIaAy NIOJIMEPHOI MaTpulli, BMiCTy HEOPTraHi4YHOI
CKJIa[IOBOi, TeMIepaTypu Ha ¢i3nKO-XiMiqHi BIACTUBOCTi CUHTE30BAHMX MOJIMEPHUX Ta TiOPUIHNX

OpraHo /HeOpraHiyYHUX MaTepiasiB: IPOTOHHY MPOBiGHICTL, iIOHO-OOMiHHY €MHICTb, COPOLiIiHI BIaCTUBOCTI,
TEepPMi4YHY I10BEIiHKY, B'SI3KO-TIPY>KHi BIaCTUBOCTi, OKUCHIOBaJIbHY 37aTHiCTb. CTBOPEHO MarHitocernapadesbHi
HaHOCTPYKTYPOBaHi KaTasizaTopu 111 OKUCHUX CUCTEM Ha OCHOBI MeTaJliB 3MiHHOI BaJIEHTHOCTI Ta 30JIb-T€JIb
cuctemu TEOC. [TpoBeneHO TOCiIKeHHS afCOPOLIHNX CUHTE30BaHUX KOMITO3UTIB Ta BU3HAYEHO iX 3a71€XKHICTh
Bif CKJIaly KaTajJiTUYHOrO IIapy Ta YMOB YTBOPEHHs CTabijizyioyoro mapy SiO2. 3arpornoHoBaHa TEOPETUYHA
MoJeJsib aicobl1iii 6apBHUKA 3 BOJHOTO PO3UKHY, sIKA PO3IJIsa€ IIPOLIEC SIK IICEBIOXIMIUHY peakllilo BUTICHEHHS 3
anicopOLiliHUX LIEHTPIB HA IOBEPXHi aICOPOEHTY MOJIEKYJI PO3UNMHHUKA MOJIEKYJIaMU 6apBHUKA. BcTaHOBIEHO
3aJIEXKHICTb e(PeKTUBHOCTI OKMCHUX IIPOLECIB Bif CKiany KaTasizaTopa, CIiBBiIHOLIEHHS peareHTiB Ta HasiBHOCTI
KUCHIO B peaklliiiHoMy cepefoBuiLi. BusHaueHo ckiaf KaTajizaTopa Jjst BUCOKOe(pEeKTUBHOIO OKMCHEHHS
OpraHiuHUX CNOJYK (00 96-98%) y MonenbHUX po3unHax 6apBHUKa MC Ta CTOKIB MOJIOYHMX BUPOOHUIITB.
I[TinTBEpIKEHO 3[ATHICTb KaTajizaTopa MpaloBaTy AeKijibKa [UKJIIB 6e3 pereHepaltlii Ta 6e3 BTpaTy KaTaJiTU4YHOI
aKTUBHOCTI. PO3p06sieHO MaTeMaTUYHy MOZEJb [JIsl OIIMCY TEPMOAUHAMIUYHYX Ta IIPY>KHUX BJIaCTUBOCTEN

MIiXXBY3JIOBOTO I10JIIMEPHOTO JIAHIIIOTa Ha OCHOBI CTaTUCTUKY BUINAJKOBUX Os1yKaHb 6e3 camonepeTuny (CBBC).

Pedepar aHIJIiHCBKOIO:

Using the method of UV-initiated polymerization and modification of the polymer matrix with silica nanoparticles
formed as a result of the sol-gel process of precursors in situ, new ion-conductive organic and hybrid

polymer /silica materials based on a mixture of acrylate sulfogroup-containing monomers were synthesized, and
the optimal ratio of components was selected obtaining materials with specified properties. The influence of
various factors: the composition of the polymer matrix, the content of the inorganic component, temperature on
the physicochemical properties of the synthesized polymer and hybrid organic/inorganic materials was studied:
proton conductivity, ion exchange capacity, sorption properties, thermal behavior, viscoelastic properties,
oxidation ability. Magnetically separable nanostructured catalysts for oxidation systems based on metals of
variable valence and sol-gel TEOS system were created. The study of adsorption synthesized composites was
carried out and their dependence on the composition of the catalytic layer and the conditions for the formation of
the SiO2 stabilizing layer was determined. A theoretical model of dye adsorption from an aqueous solution is
proposed, which considers the process as a pseudochemical reaction of displacement of solvent molecules from
adsorption centers on the adsorbent surface by dye molecules. The dependence of the efficiency of oxidation
processes on the composition of the catalyst, the ratio of reagents, and the presence of oxygen in the reaction
medium was established. The composition of the catalyst for highly efficient oxidation of organic compounds (up
to 96-98%) in model solutions of MS dye and dairy effluents was determined. The ability of the catalyst to work



several cycles without regeneration and without loss of catalytic activity was confirmed. A mathematical model has
been developed to describe the thermodynamic and elastic properties of an internodal polymer chain based on the
statistics of rand
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: MarnitocenapabesbHi HAHOCTPYKTYPOBaHi KaTanizatopu ajist GeHTOHOMOAIGHNX

OKMCHUX CUCTEM Ha OCHOBi MeTaJIiB 3MiHHOI BajIeHTHOCTI Ta 30Jib-Tejb cucteMu TEOC.

Ha3zpa HTII aHrsi#icbKOI0: Magnetoseparable nanostructured catalysts for Fenton-like oxidation systems

based on variable valence metals and sol-gel TEOS system.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3ysbTaTH: TexHoJorii, Marepianu

I‘a.nysb 3aCTOCYBaHHSI: XapyoBa IIPOMUCIIOBICTD, CiJIbChbKE rOCIOAAPCTBO, TEKCTUIIbHA TPOMHUCIIOBICTD
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Cyrs HTII nonsrae y CTBOPEHH| KaTaiTU4HOI CUCTEMH, 1110 MOKE OYTH BUKOPUCTAHA [1J1s1 OKUCHEHHS
OpraHiuYHUX CIOJIYK 32 JOIIOMOTOIO IiIPOKCUJIbHUX PAAUKAJIB, IO YTBOPIOIOTCS B PE3YyJIbTaTi B3aeMOZi
KaTaJIiTUYHOI CUCTEMMU Ta «3EJIEHOI0» OKMCHUKA — IIEPOKCUY BOOHIO. OCHOBOIO [NAHOI KaTaJiTUYHOI CUCTEMU €
MarHiTo4yT/inBUI 6araTomapoBuil KaTajli3aTop TUIY «spO-000JI0HKa» Ha ocHOBI KynipyM (II) okcuny, sskuii
XapaKTEPU3YEThCsl BUCOKOIO KaTaliTUYHOO aKTUBHICTIO Ta MOSKJIMBICTIO 6araTopa3oBOro BUKOPUCTaHHS. CUHTE3
IAHOTO KaTali3aTopa BKJIKOYAE TPU CTaAii: pOpMyBaHHS XiMiYHMM OCAJIKEHHSIM MAarHiTOYyTJIMBOTrO sApa 3 Pepury
KO0AJIbTy, Ha SIKOMY 30JIb-T€JIb METOJOM YTBOPIOEThCS CTAbL/1i3yl049Mil AP 3 IOPUCTOTO KPEMHII0 OKCUY, KU
CJIyTye MigKIaKoI0 1711 POPMYBaHHS Ha HbOMY METOMIOM XIMIiYHOTO OCa/I>)KEHHSI KaTaJiTUYHUX KJIACTEPiB KYIIPYMYy
(11) oxcnpy. TexniyuHumu nepesaramu ctsopeHoi HTII e BUCOKa KaTasiTu4Ha aKTUBHICTb B cucTeMi QeHTOHa,
HAsIBHICTb MArHITHOTO $Pa, 0 JO3BOJISIE JIETKO BUJYYaTU MOT0 3 PEAKLIMHOr0 CepPEeNOBUIIA 32 JOIIOMOIO0
MarHiTHOi cemnapaiiii 6e3 BTpaT Ta BUKOPUCTAHHS CKJIATHOTO 06JIaIHAHHSI, Ta MOXKJIMBICTh 6araTopa3oBoro
BHMKOPHMCTaHHs 6€3 3MEHIIEHHS KaTaJiTUYHOI aKTUBHOCTI. EKOHOMIYHa npuBabauBicTs po3pobsenoi HTTI nossrae B
TOMY, IO CMHTE3 He NOoTPedye NOPOroro i CKJIaZHOro 06JIaJHaHHS, 3aCTOCOBY€E HEIOPOTi Ta AOCTYIIHI peareHTu.
Exosoriunicte HTTI 3a6e3reuyeTbcsi HETOKCUYHICTIO MaTepialiB, HEBEJIMKOIO KiJIbKICTIO IPOMUBHUX BOJ, ITPU

CHHTE31 Ta BifIIOBiAHICTIO IPOLECY BUMOTaM «3€JIEHOI TEXHOJIOTII».

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,
TEXHOJIOTI} TOIIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iMNnopTy, [loinmeHHs cTany
HAaBKOJIMIIHBOTO CEpeNloBUIla, [TominmeHHs IKOCTi KUTTS Ta 3MOPOB'st HaceeHHs], eEeKTUBHOCTI iarHOCTUKY Ta

JIiIKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTamy:
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