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V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TemaTuyHuX pyopHK: 31.15.33, 53.03.17.31

Tema guceprauii:

1. OcamxeHHs1 HAHOCTPYKTYpOBaHUX MeTalliB (Ag, Au, Pd) Ha KpeMHill es1eKTpoJIi30M i rajibBaHiYHUM 3aMillleHHSIM 3
po3uuHiB DMSO ta DMF

2. Deposition of nanostructured metals (Ag, Au, Pd) on silicon electrolysis and galvanic replacement from DMSO
and DMF solutions

Pedepar:

1. O6'eKT HOCIiIPKEHHS - OCalKEHHS HAaHOYaCTUHOK MeTaiB (Ag, Au, Pd) Ha KpeMHi€BY IOBEPXHIO iMITyJIbCHUM
PEXKMMOM €JIEKTPOJIi3y Ta METOJIOM TaJIbBAaHIYHOTO 3aMillleHHS B CEPEeIOBUIILi OpPraHiuHMX allpOTOHHUX
PO3YMHHUKIB. MeTa pobOTH - PO3PO6Ka KEPOBAHOTO €JIEKTPOXiMIYHOTO OCaliKEHHSI HAHOYACTUHOK METaJIiB Ha
[IOBEPXHIO KPEMHIIO Y CepelOBUIIi OPraHiYHMX allpOTOHHUX PO3YMHHUKIB JJ1s1 Oflep>KaHHS (PyHKLIOHATbHUX
HaHOCTPYKTYP. MeTonu OOCIiI>KEHHS: BOJIbTAMIIEPOMETPis Ta XpPOHOAMIIEPOMETPIi, eHeprogucnepcinuun

PEHTTeHIBCLKUI MiKpOaHasi3, CKaHiBHa €JIEKTPOHHA MiKPOCKOIIig, aTOMHO-CUJIOBA MiKpocKomis. HaykoBa HOBU3Ha:



3aIPONIOHOBAHO KOMIJIEKCHE BUPILIEHHS IMTAHHSI KEPOBAHOIO €JIEKTPOXIMIYHOTO OCa/I>)KEHHSI
HAaHOCTPYKTYpOBaHUX MeTasiB (Ag, Au, Pd) Ha KpeMHi€BY [1I0BEPXHIO y CEpeIOBHUIIli OPraHiYHUX allpOTOHHUX
PO3YMHHUKIB, 110 [aj0 3MOTY Oflep>KaTu HaHOMaTepialiu KpeMHill/HaHoMeTas 3 QYHKIiOHaJIbHUMU
BJIACTMBOCTSIMU; BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY FOJIOBHUX IIapaMeTPiB iMITyJIbCHOTO PEXUMY €JIEKTPOJIi3y
Ha FreOMETPil0 HAHOYACTUHOK i MOP(OJIOTil0 HAHOCTPYKTYPOBAHOT'O OCally Ha KDEMHI€BI IIOBEPXHi; BCTAHOBJIEHO
3aJIe>XXKHICTb MOPQOJIOTI Olep>kKaHUX HAaHOCTPYKTYPOBaHUX MeTalliB (Ag, Au, Pd) Ta po3aMipiB HAHOYACTHUHOK Bif
KOHLIEHTpALlii iOHIB BiITHOBJIIOBAHKX METAJIiB, TPUBAJIOCTI Ta TEMIIEPATYPU IIPOLECY raJIbBAHIYHOTO 3aMillleHHS.
Cryninb BIPOBAIPKEHHS: BUCOKA €(DEKTUBHICTh (PYHKLiOHAIILHUX CUCTEM KPEMHIl /HaHOMETAaJI NigTBEPIKEHa
pe3yJbTaTaMu BUIIPOOYBaHb B HayKOBO-IOCIiTHOMY LIEHTPi KOMiTeTy cymoBux ekcrieptus Pecry6iiku Binopycs.
Cdepa BUKOPUCTaHHS: HAHOTEXHOJIOTI], TEXHOJIOTis €/1eKTPOXiMiUHUX BUPOOHUIITB; Y HAYKOBO-JOCIIIAHUX

iHCTUTYyTax Ta HABYAJIbHOMY IIPOLIEC].

2. The object of the study is the deposition of metal nanoparticles (Ag, Au, Pd) on the silicon surface by a pulsed
electrolysis regime and the method of galvanic substitution in the medium of organic aprotic solvents. The aim of
the work is to develop a controlled electrochemical deposition of metal nanoparticles on the silicon surface in an
environment of organic aprotic solvents to obtain functional nanostructures. Research methods: voltammetry and
chronoamperometry, energy-dispersive x-ray microanalysis, scanning electron microscopy, atomic force
microscopy. Scientific novelty: a complex solution of the problem of the controlled electrochemical deposition of
nanostructured metals (Ag, Au, Pd) on a silicon surface in the medium of organic aprotic solvents, which allowed to
obtain silicon / nanomaterial nanomaterials with functional properties; regularities of the influence of the main
parameters of the pulsed electrolysis regime on the geometry of the nanoparticles and the morphology of the
nanostructured sediment on the silicon surface were established; the dependence of the morphology of the
obtained nanostructured metals (Ag, Au, Pd) and the size of the nanoparticles on the concentration of the ions of
the renewable metals, the duration and temperature of the process of galvanic substitution were determined.
Degree of implementation: high efficiency of functional silicon / nanometal systems is confirmed by the results of
testing at the Research Center of the Committee of Forensic Expertise of the Republic of Belarus. Scope:
nanotechnology, technology of electrochemical industries; in research institutes and the educational process.
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