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2. Formation of palladium and platinum nanoparticles on the surface of chemically modified silicas

Pedepar:

1. Inceprariiio prucBsi9eHO PO3pOOLIi METOMIB CUHTE3Y Ta JOCIIKEHHIO BJIACTUBOCTEN KpeMHe3€eMiB 3 HAHECEHNMU
HaHOYaCTUHKaMU NaJafilo Ta IJIATUHY MIJIIXOM BUKOPUCTAHHS XiMIiYHO MOIN(DiKOBaHUX KPEMHE3EMiB i3
[IpUILEIJIEHMMU KPEMHIUTiIpUIHUMY rpynaMu. BcTaHOBIEHO, 1110 KOHTAKT PO3YMHIB HiTpaTy najafiio Ta
IJIATUHOXJIOPMCTOBOJHEBOI KUCJIOTU 3 TIOBEPXHEI0 KPEMHE3EMIB, MOIM(PIKOBAHNX KPEMHINTIIPUIHUMY IPyTIaMHU,
IIPUBOJUTD JI0 BiJHOBJIEHHS KaTiOHIB Najafiilo i aHiOHIB MJIATUHU O METAJIYHOrO CcTaHy. [lokasaHo, 0 BapilOBaHHS
KiJIbKOCTi ME€Tajly B HAHOKOMIIO3UTAaX J1a€ MOXJIUBICTb B TIEBHUX MEXKax PEryyI0BaTU PO3Mip Oflep>KaHUX
HAaHOYACTUHOK NaJIAJiIo0 Ta IIJIaATUHU. BUBYEHO MO>KJIMBICTb PETYJIIOBAHHS PO3MipaMU HAHOYACTUHOK Nasafilo
IIJITXOM BUKOPUCTAHHS BIOPSIKOBAHUX [TIOPUCTUX KPEMHE3EMHUX MATPULb 3 IOPAMU, PO3MID SKUX [IE€PEBUILYE 4
HM. Tak, BUKOpUCTaHHS MOJU(IKOBAaHOTO TPUETOKCUCHIIAHOM KpeMHe3eMy SBA-15 (dniop = 6.2 HM) HaBiTb I1pu
BMicTi MeTany 1.0 Mac. % [03BoJIsie OflepKYBaTH OJHOPiAHI (PO3MipOM 6IM3BKO 5 HM) C(PEPUYHI HAHOYACTUHKU
nasafiio, iHKOpIopoBaHi B IOPOBi KaHa/IX OJHOPiIHOME30IIOPUCTOI MaTpULli. Briepiue nokasaHo, mo GopMyBaHHS

rinpodoOHOro OTOYEHHS HABKOJIO MpUINEIJIeHUX [0 TOBEPXHI KpeMHe3eMy KPEMHINTITPUIHUX TPYIL, 30KpeMa 3



BUKOPUCTAHHSIM I€KCAaMETWIIMCUIIA3aHY i [ii30MPOIiIXJIOpCUIIaHy, CYyTTEBO 3MEHIIyeE arperalilo BillHOBIIOBAHOTO
MeTaJjty Ta 3abe3rnedye yTBOPEHHSI HAHOYACTHHOK Majafiiio 3 JOCTaTHbO BY3bKMM PO3IIOZIIIOM 3a po3Mipamu (3-4
HM). BuBU€HO KaTasliTU4Hy aKTUBHICTb NIaNaAiiBMiCHMX KOMIIO3UTIB B peaKlisix OKUCHEHHSI MOHOOKCHUY KapOOHY

Ta METaHy.

2. The thesis is devoted to synthesis and studies of supported palladium and platinum nanoparticles by application
of the chemically modified silicas with grafted silicon hydride groups. Contact of palladium nitrate and
hexachloroplatinic acid water solutions with the silica surface modified with silicon hydride groups was shown to
result in reduction of palladium and platinum ions to the metallic state. Variation of metal content in the
nanocomposites allows one to regulate the size of palladium and platinum nanoparticles within the certain limits.
The possibility of palladium nanoparticles size regulation by using ordered porous silica matrices with pores larger
than 4 nm was demonstrated. Thus, the application of triethoxysilane modified SBA-15 silica (dpores=6.2 nm), even
with metal content 1.0 wt. % allows to obtain uniform (about 5 nm) spherical palladium nanoparticles incorporated
into the pore channels of the porous matrix. It was demonstrated that the formation of a hydrophobic
environment around silicon hydride groups grafted to the silica surface, particularly by using hexamethyldisilazane
and diizopropylchlorosilane, significantly reduces aggregation of formed particles. Moreover it ensures the
formation of palladium nanoparticles with quite narrow size distribution (3-4 nm). The catalytic activity of
palladium-containing silicas in reaction of carbon monoxide and methane oxidation was studied.
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