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1. Cunte3 Ta poTOXiMiuHi BlacTUBOCTI 6iMeTaNiYHUX HAHOYACTUHOK 0JIarOPOIHUX METAJIIB B BOLHOMY CEPELOBULI]

Ta B KDEMHE3EMHIl MaTpulli

2. Synthesis and photochemical properties of bimetallic nanoparticles of noble metals in water medium and silica
matrix

Pedepar:

1. Po3po6ieHi METOIMKM CUHTE3Y OiMeTanmiyHux HaHo4acTUHOK (BMHY) Ag-Au $K B KOJIOiIHUX PO3YMHAX, TaK i B
M€30IOPUCTUX KPEMHE3E€MHUX 30JIb-TeJIb IJ1iBKaxX 3 KOHTPOJIbOBAHMM XiMiYHMM CKJIaZOM i MOpgoIIorieto 3a
nmornomoroo poToxiMiuHOro abo /i TepMidHOrO BiTHOBJIEHHS BiANOBinHUX ioHiB. [010BHUMU PaKTOpaMu CUHTE3Y,
sIKi BU3HAYalOTh ONITUYHI BJaCTUBOCTI i Mopdouiorito BMHY B Ko/10ifHUX cepeloBUIAX Ta KPEMHE3EMHUX
MaTpULSIX €: IOPSHOoK (POTOBITHOBIEHHS BiINIOBIAHUX iOHIB, XiMiuHa Ipupoa cTabinizatopa, eHepris i yac YP-
OIIPOMiHEHHS, TeMIIEpaTypHa 06pOOKa KPEMHE3eMHUX ITiBOK i IOPOLIKIB, KiJIbKICTh i TIOPSIIOK HAHECEHHS
KpeMHe3eMHUX IIJIiIBOK MeTofioM , dip-coating”. Bucoka afcop6uiiiHa 30aTHICTh KpeMHe3eMy 1o MeTaniyHux HY
BM3HAYAETLCS B3aeMoJlielo QyHKIiOHANIBHUX Py CTabiyi3aTopa 3 riApOKCUIBHUMY IPYNaMy MOBEPXHI a TAKOXK
nokanizauieto BMHY B nopax kpemHe3emy. 36i1bi1eHHs BMiCTy 30710Ta B BMHY mpu3BoAUTS 10 3CyBy MaKCUMyMy

IIOTJIMHAHHS B CMY3i [I0OBEPXHEBOTO IJIa3MOHHOTO PE30HAHCY B 6aTOXPOMHY 00J1acTb. B poboTi crioctepiranocs



yrBopeHHs1 BMHY Tuny cmas Ta si1po-06010HKa. HasBHiCTb XiMiuHOTO 3B'13Ky Mixk BMHY i KpemMHe3eMHOI0
marpuruero nokazaHo merogom POEC i3 3acTocyBaHHSAM MPUKIIAAHHS HEraTUBHOTO MOTeHLiany no niisku SiO2, B
Kill MmicTuBcs cninaB Ag-Au. HesiziliHO-onTuyHi BnactuBocti BMHY B Kos10iiHOMY po3unHi 6y/1u BUMIipsHI Mif
Iiero GeMTOCEKYHIIHOTO JIa3€PHOro oNpoMiHeHHs. CriocTepiranacst BUCOKA 6aKTepuLuaHa Jisl CyCleH3il
KpeMHe3emy 3 BMHY no BigHomenH:o 1o 6akrepiit E-coli. Onepykani riBku 3 HY Ag-Au nokasaau BUCOKY

¢doToKaTaJIiTUYHY aKTUBHICTb B IPOLieCi po3KJIany aHTUOIOTHKA TETPALMKIIIHY.

2. Various synthesis methods of bimetallic Ag-Au nanopartilces (BMNP) in colloidal state as well as in mesoporous
sol-gel silica films with controlled chemical composition and morphology by means of photochemical and /or
thermal reduction of appropriate ions have been developed. The main principals of synthesis determining the
BMNP’ optical properties and morphology within colloidal solution and silica matrixes were defined: the order of
the corresponding ions photoreduction, chemical nature of stabilizers, energy and time of UV-irradiation,
treatment temperature of the silica films and powders, quantity and the way of the silica coatings in dip-coating
process. High absorbability of silica to the metal NP’s was determined as the interaction of functional groups of
stabilizer with OHsurface groups of silica as well as the localization of BMNP within silica pores. Increase of gold
NP’s content in BMNP led to the shift of SPR band maximum. The alloy, coreshell and island-like structures of
BMNP is obtained on the silica surfaces. The chemical bond between BMNP and silica matrix is proved with XPS
measurements of silica films containing bimetallic alloy under action of negative bias. Non-linear properties of
BMNP in colloids were measured under action of femptosecond pulse laser irradiation. High bactericide activity of
BMNP /silica suspensions against E.coli were observed. The obtained BMNP-silica films demonstrated the
photocatalytic activity in the process of antibiotic tetracycline destruction.
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