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1. IMMOOGintizalis HAHOYaCTMHOK METAJIB B IOBEPXHEBOMY L1api ME30IIOPUCTUX KPEMHE3EMHUX MaTPULLb

2. Immobilization of metal nanoparticles in surface layer of mesoporous silica matrices

Pedepar:

1. Inceprariiio prucBsi4eHO pO3poOLi METOMIB CUHTE3Y Ta IOCJII)KEHHIO BIACTUBOCTEHN METAaJIOBMiCHUX
KpeMHe3€eMiB 3 HAHeCEHMMU HaHOYaCTMHKaMU 30J10Ta, cpibsia Ta MmeTaiiB niarpynu 3anisa (Co, Ni, Fe). 3a paxyHok
BMKOPHMCTAHHS IPUILIENJIEHUX [0 I0BEPXHi KpEMHE3EMiB KDEMHINTITPUIHUX TPYII Ta iX BiIHOBJIIOBAJIbHAX
BJIACTMBOCTE pO3p06JIeHO METOAM Ofep>kKaHHS KpeMHe3eMiB 3 iMMO06i1i30BaHMMU HAHOYACTUHKAMU 30J10Ta Ta
cpiba. [TokasaHo, 1110, Bapilol0uy KOHLEHTpALLilo B34TOI 117151 BiTHOBJIEHHS COJli MeTaly, Yac BilHOBJIEHHS Ta TUIL
KPEMHE3E€MHUX MaTPHUlLlb, MOJKHA B IIEBHUX MEXXaxX PEryJloBaTh PO3Mip YaCTUHOK METajly, 10 YTBOPIOIOTHCSI.
BussineHo, 110 KpeMHe3eMU 3 HAHECEHMMU HaHOYACTUHKAMU 30J10Ta BUSIBJISIOTh JOCUTh BUCOKY aKTUBHICTb B
peaxii OKNCHEeHHS BOJIHIO MOJIEKYJISIPHUM KHUCHEM. Po3p006IeHO BiITBOPIOBAaHY METOAMKY Ta IOCIII>KEHO
(opMyBaHHS CTabiIbPHUX KOJIOiZ[iB HAHOPO3MipHOro cpibs1a, BKPUTUX KPEMHE3EMHOI 000JIOHKOIO, 32 PaXyHOK
OJIHOYACHOTO BiJTHOBJIEHHS] METaJly Ta YTBOPEHHS KPEMHE3EMY B PE3YJIbTATI riIpoJIi3y Ta KOHJeHcallii
TPUETOKCHUCHUJIaHY. 3allPONIOHOBAHO €(EKTUBHI METOIM CUHTE3YMETAJIOBMiICHUX KDEMHE3€EMiB XiMIYHUM

MoaudikyBaHHSM [10BEpxHi Me3onopucToro kpemHesemy Ni(acac)2, Co(acac)2, Fe(acac)2 Ta HaCTyIIHUM



(pOpMyBaHHSIM HAHOYACTUMHOK METAJIB B BiTHOBJIIOBAILHIN aTMocdepi (H2, C2H2). HasBHIiCTh Ha IOBEPXHI
KPEMHE3EMIB HQHOYACTUHOK METaJly IIPU MipoJli3i ByTJI€BOJHIB, 3aJIEXKHO Bifl YMOB, iHillil0€ PiCT HA NOBEPXHI

BYIJIELI€BUX HAHOCTPYKTYP.

2. The dissertation is devoted to elaboration of methods of synthesis of metal-containing silicas with supported
nanoparticles of gold, silver and metals from iron subgroup (Co, Ni and Fe) and studying of their properties. Using
silicon hydride groups grafted to the silica surface and their reducing properties, methods of synthesis of silicas
with immobilized gold and silver nanoparticles have been developed. It is possible to regulate sizes of the formed
metal particles varying concentration of metal salt taken for reduction, time of reduction and type of silica
matrices. Silicas with supported gold nanoparticles were found to have high enough activity in the reaction of
hydrogen oxidation with molecular oxygen. The reproducible method formation of stable colloids of nanosized
silver covered with silica shell in the moment of simultaneous reduction of metal and formation of silica in result of
hydrolysis and condensation of triethoxysilane was developed. Efficient methods have been developed for
producing of metalcontaining silicas using chemical modification of mesoporous silica with Ni(acac)2, Co(acac)2,
Fe(acac)2 and following formation of metal nanoparticles in the reducing atmosphere (H2, C2H2). Availability of
metal nanoparticles on the silica surface initiates a growth of carbon nanostructures depending on conditions of
acetylene pyrolysis.
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