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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pagu): [l 64.050.03

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcutet "JIbBiBCbKa MOMTITEXHIKA"
Kopg, 3a €IPIIOY: 02071010

MicuesnaxomerHﬂ: ByJ. C. Bangepuy, 12, M. JIbBiB, JIbBiBCbKa 00151., 79013, YKpaina

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHuX pyopHK: 31.15.33, 53.03.17.31

Tema gucepranii:
1. OcamkeHHs1 HAHOCTPYKTYpOBaHUX MeTasliB (Ag, Au, Pd) Ha KpeMHill €1eKTPOJIi30M i rajibBaHIiYHUM 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 mocCiiKEeHHs - 0Ca/I)KEHHS] HAHOYaCTUHOK MeTaliB (Ag, Au, Pd) Ha KpeMHieBy IOBEPXHIO iMITyJIbCHUM
PEKMMOM €JIEKTPOJIi3y Ta METOJIOM rajIbBaHIYHOT'O 3aMillleHHS B CEPELOBUILI OPTraHiYHUX allpOTOHHUX
PO3YMHHUKIB. MeTa pobOTH - PO3POOKa KEPOBAHOTO €JIEKTPOXiMIYHOTO OCaIKEHHS HAaHOYAaCTMHOK METAJIiB Ha
[IOBEPXHIO KPEMHIIO Y C€PEeIOBUIII OPraHiYHMX allpOTOHHUX PO3YMHHUKIB IJI51 OJlepKaHHS (PYHKLiIOHAIbHUX
HaHOCTPYKTYP. MeTonu AOCHiI>KeHHS: BOJIbTAMIIEPOMETPIs Ta XpPOHOAMIIEPOMETPIi, eHeprogucnepcinuun
PEHTTeHIBCBKUI MiKpOaHasli3, CKaHiBHA €JIEKTPOHHA MiKPOCKOIIisl, aTOMHO-CUJIOBAa MiKpocKoris. HaykoBa HOBU3Ha:
3aIPONIOHOBAHO KOMIUJIEKCHE BUPILIEHHS] TUTAHHS KEPOBAHOIO €JIEKTPOXIMIYHOTO OCaI>)KEHHSI
HAHOCTPYKTYPOBAaHUX MeTaJiB (Ag, Au, Pd) Ha KpeMHieBy TOBEPXHIO y CEPELOBUIIL OPraHiYHNUX allPOTOHHUX

PO3YMHHUKIB, 110 [aJ0 3MOTy OflepKaTu HaHOMaTepiain KpeMHili/HaHoMeTas 3 QYHKIiOHaJIbHUMU



BJIACTMBOCTSIMU; BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY FOJIOBHUX IIapaMeTPiB iMITyJIbCHOTO PEXUMY €JIEKTPOJI3y
Ha reOMeTpil0 HAHOYACTUHOK i MOP(OJIOTril0 HAHOCTPYKTYPOBAHOTO OCany Ha KDEMHI€BIN IIOBEPXHi; BCTAHOBJIEHO
3aJIe>XKHICTb MOPQOJIOTii OleP>kKaHUX HAaHOCTPYKTYPOBaHUX MeTalliB (Ag, Au, Pd) Ta po3aMipiB HAHOYACTHUHOK Bif
KOHILIEHTpAlLlii iOHIB BiIHOBJIIOBAHUX METaJIiB, TPUBAJIOCTI Ta TEMIIEPATYPU IIPOLECY raJIbBaHIYHOIO 3aMillleHHS.
CrymniHb BIPOBA/IKEHHS: BUCOKA €(PEKTUBHICTb (PYHKIIOHAJIbHUX CUCTEM KPEMHIiil/HaHOMEeTaJl MiTBEPAKEHA
pe3yJsbTaTaMu BUIIPOOYBaHb B HayKoBO-J0CIiTHOMY LIEHTPi KOMiTeTy cyoBux ekcnieptus Pecny6iiku Binopycs.
Cdepa BUKOPUCTaHHS: HAHOTEXHOJIOTI], TEXHOJIO IS €/IeEKTPOXiMiUHUX BUPOOHUIITB; Y HAYKOBO-JOCIIAHUX

iHCTUTYTax Ta HaBYaJIbLHOMY MPOLIECI.

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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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY
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IOpuenko T.A.



