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PE®EPAT

Jumiomuas padota, 85 crpanwur, 21 pucyHok, 96 HCTOUYHUKOB.

KPEMHUEBBIE HAHOYACTHULHI, KPEMHUI-YT JIEPOJHBIE
HAHOCTPYKTYVYPHI, OJIEKTPOPA3PAITHAA MOJUOUKALINA,
MOP®OJIOTUYECKHUE CBOMCTBA, OIITUYECKHUE CBOMCTBA,
CIIEKTPOCKOIIMA, MUKPOCKOIIMA

OOBEKTOM HCCIIEIOBAHUS SABISIOTCS KPEMHHUEBbIE HAaHOUACTHUIBI U KPEMHMIA-
YIJIEPOIHBIE KOMITO3UTHI, TIOJYYEHHBIE METOJAOM 3JIEKTPOPA3PSIIHON MOAU(PUKALIIH.
[ear pa®OTBl — CHUHTE3 W KOMIUIEKCHOE HMCCIIEOBAaHUE UX MOP(POJOTHMYECKHX U
ONTHUYECKUX CBOWCTB JJIsl OLIEHKU NMPUMEHUMOCTH B ONTOXJIEKTPOHUKE, (POTOHUKE U
CUCTEMaX HAKOIUICHUS SHEPIHH.

Meronuka BKJIOYana IMOJYYEHUE KOJUIOUJIHBIX PACTBOPOB HAHOYACTHI]
KpeMHHUS B KOMITO3UTOB Si-C ¢ MOMOIIBI0 UMITYJILCHOTO 3JIEKTPUYCCKOTO paspsijia B
yriepoacoaepkaieid cpeae (dTaHoie), TMOCHEAYIOIIee UX CTPYKTYpHOE U
CHEKTPaIbHOE UCCIIEIOBAHNE METOAAMHU PEHTIEHOBCKOM TU(PPaKIK, CIIEKTPOCKOIIUU
KOMOMHAIIMOHHOTO paccestHus, (OTONOMUHECHEHIMHY, Y D-BUIUMOIO aHaiu3a H
AIIEKTPOHHON MHKPOCKONHH. B OTIENBHBIX ONbITaX MPUMEHSIIACH JIONOJHUTEIbHAS
na3zepHas MoguuUKalus JUisl BO3AEHCTBUA HA CTPYKTYPY U ONTHUYECKHUE MMapaMEeTPhI
YacTUL.

beina coOpana »skcnepuMeHTalbHAas YCTAHOBKA, peaju30BaHAa METOAMKA
AIEKTPOPA3PSATHOrO CHUHTE3a, ONTHUMHU3UPOBAHBI YCIOBUS MOATOTOBKM MpPOO.
VYCTaHOBIEHO, UYTO TMOJY4YEHHbIE HAHOYACTULIBI HMEIOT MPEUMYIIECTBEHHO
KPUCTAIUTMYECKYIO  CTPYKTYpy, pasmepbl 2-15 HM u  BBIpaXXeHHYIO
doTomOMHUHECHIEHIINIO. BBeieHne yriaepoJHbiX KOMIIOHEHTOB (aMOp(HBIA yriiepo,
rpadeH) MOBBICUIIO CTAOWJIBHOCTh W YJIYUIIWJIO CHEKTPAJbHBIE XapaKTEPUCTHUKU
KOJUIOUJIOB.

JlazepHass Monu@UKalus KCIONb30BaJaCh KaK MHCTPYMEHT MOCTOOpPaOOTKH,
MO3BOJIMBLINI OLIEHUTh YyBCTBUTEIbHOCTh HAHOCTPYKTYP K BHEITHEMY BO3ACHCTBUIO
U BO3MOXXHOCTb LIEJICHANPABICHHOIO W3MEHEHUS HMX CBONCTB 0€3 H3MEHEHHUs
OCHOBHOT'O CUHTE3A.

Haydnast HOBM3HA palOTHI 3aKIIOYAETCS B MPUMEHEHUH AJIEKTPOPa3PsAIHOTO
MeTo/Aa Uil OJHOBPEMEHHOro cuHTe3a Si-C HaHOKOMITO3UTOB B JKHUJIKOW Cpelie C
MCIIOJIb30BAaHUEM JOCTYIHBIX pecypcoB. lIpakTuueckas 3HaUUMOCTh — B pa3paboTKe
HEJIOPOTOoro U aJIanTUPYyEeMOro Moaxoa, MPUMEHUMOI0 B J1a0OpPaTOPHBIX U OIMBITHO-
INPOMBIIUICHHBIX ~ YCIOBHUSIX.  JlOCTOBEpPHOCTh  PE3yNbTaTOB  MOJTBEPKIECHA
CXOJUMOCTBIO JAHHBIX, TTOJYUYEHHBIX PAa3JIMYHBIMU METOJIaMH aHAJU3A.
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PODIPAT

Heimmomnas padota, 85 craponak, 21 imoctpartibis, 96 KpbIHiI.

HAHAUYACTKI KPOMHIIO, KPOMHIU-BYTJISAPOHbIS
HAHACTPYKTYPBI, SIEKTPAPA3PATHAS MAJIBIOIKAITBIS,
MAPOAJIATTYHBIS ~ VIIACHIBACIU, AINTBIUHBIA — VIIACIHIBACII,
CTIEKTPACKOIIISL, MIKPACKOITIS

AG’ekTaM JacienaBaHHs 3 ’AYISIONIA HaHAYACIIIbBl KPAMHIIO 1 KpAIMHIi-
BYTJIAPOHBISA KaMIMa3iThl, aTPbIMAHBISI METaJaM dJeKTpapa3pajaHail Maabl(iKallbli.
MbTta paboThl — CIHT33 1 KOMIUIEKCHAE JaciielaBaHHe 1X Map@aiariuHbiX 1 aThIYHbIX
ylacuiBacued 3 MITal alPHKI MardybIMacll NPBIMSHEHHS Y ONTa’JIeKTPOHILbI,
(dbaToHIIIBI 1 CICTAIMAX Ha3aMallBaHHS SHEPTil.

Meroaplka VKitouana aTpbIMaHHE KaJOLAHBIX pacTBOpay 3 HaHadaclinami
KpAMHito 1 kamnazitay Si-C npbl ganamMose IMIyJibcHara dJeKTpbluyHara paspany ¥y
BYIUISIpOJ3MSIIYAIbHAN BajKacil (3TaHOJI€), a TakcamMa HaCTyIlHae CTPYKTypHae 1
CHEKTpajbHae JaciiejaBaHHE 3 BBIKAPBICTAHHEM pAHTIEHAyCKal AblppaKiibli,
CIEKTpackamii KamOilHalplifHara pacceiBaHHs, (aTalroMiHICIPHIBI, Y ®d-BijaBara
aHai3y 1 AIEKTPOHHAM MIKpackKarmil. Y acOOHBIX CEpbISX dKCHEPBIMEHTAY 1agaTKOBa
NpBIMSIHSUTACS Jla3epHast MalblQIKalpls I YIUIBIBY HAa CTPYKTYpPY 1 anTbIYHBIA
napameTpbl YacIill.

brima cabpaHa »skcrepbIMEHTalIbHAS YCTaHOYKA, poiaiizaBaHas METO/bIKA

AJIeKTpapa3pajHara CIHT33y, anTbIMi3aBaHbIA 1 YMOBBI MAJPBIXTOYKI MpoO.
VYcraHoyneHa, IITO aTpbIMaHbI HaHAYACILIIbl MAIOIb TEpaBakHa KPBIITATIYHYIO
CTPYKTYpY, maMepsl 2-15 HM 1 sickpaBa BbIpakaHylo ¢aTamoMiHiCIPHIBIO. [{aganne
BYTJIIPOJIHBIX KaMIaHEHTay (aMop(HBI BYIJIsApoa, rpadeH) maBbicija cTadlIbHACHb
pacTBOpay 1 majeniubuia CIEKTPAIbHBIS XapaKTapbICTHIKI.
JlazepHas Maabipikalblsl BIKAPHICTOYBANACS K IHCTPYMEHT AaJaTKOBail anpanoyki,
Kl Ja3BOJIY allaHillb aJ4yBajbHACLb HAHACTPYKTYp Ja 3HEIUHAra Y3A3€SHHS 1
MardybIMacllb KipaBaHara KapdKTaBaHHs 1X yjaciiBacueid ©Oe3 3MeHbl acHOYHai
TIXHAJIOTII.

Hagizna pabGoTbl 3akirouaeniia ¥ BBIKAPBICTAHHI METaAy dJeKTpapaspaaHait
Majbiikanpll Ui ajgHavdacoBara CiHTA3y kammazitay Si-C y BaakiM acspoiiasi 3
NPBIMSIHEHHEM JAacTYIHBIX pacypcay. [lpakTeluHas 3HayHAcUb — y pacmparoyisl
HeJaparora i ajantyeMara najbpIXoAy, MpblaaTHara it 1adapaTopHbIX 1 AOCIeaHa-
BBITBOpUBbIX yMmoOYy. JlaknanHaclb BBIHIKAY MalBEp/KaHA CYTyYHACLIO Ja/3€HBIX,
aTpbIMaHbIX PO3HBIMI METaJami aHami3y.



ABSTRACT

Thesis, 85 pages, 21 figures, 96 sources.

SILICON NANOPARTICLES, SILICON-CARBON NANOSTRUCTURES,
ELECTRICAL DISCHARGE MODIFICATION, MORPHOLOGICAL
PROPERTIES, OPTICAL PROPERTIES, SPECTROSCOPY, MICROSCOPY

The object of the research is silicon nanoparticles and silicon—carbon composites
obtained by the method of electrical discharge modification. The aim of the work is to
synthesize these nanostructures and conduct a comprehensive study of their
morphological and optical properties to assess their applicability in optoelectronics,
photonics, and energy storage systems.

The methodology included the preparation of colloidal solutions containing
silicon nanoparticles and Si-C composites via pulsed electrical discharge in a carbon-
containing liquid medium (ethanol), followed by structural and spectral analysis using
X-ray diffraction, Raman spectroscopy, photoluminescence, UV-Vis spectroscopy,
and electron microscopy. In certain experiments, additional laser modification was
used to influence the structure and optical characteristics of the particles.

An experimental setup was assembled, the synthesis method was implemented,
and sample preparation conditions were optimized. The resulting nanoparticles were
found to be predominantly crystalline, with sizes ranging from 2 to 15 nm, and
demonstrated strong photoluminescence. The introduction of carbon components
(amorphous carbon, graphene) improved the stability of colloids and enhanced their
spectral properties.

Laser modification was used as a post-processing tool, enabling precise
adjustment of material properties without changing the main synthesis method, and
demonstrated the structural sensitivity to external influence.

The scientific novelty lies in applying electrical discharge modification for the
simultaneous synthesis of Si-C nanocomposites in a liquid medium using accessible
materials and equipment. The practical relevance is in the development of a low-cost
and adaptable approach suitable for laboratory and pilot-scale applications. The
reliability of the results is confirmed by the consistency of data obtained using
independent analytical methods.



