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PED®EPAT

Juniomuas padota 47 ¢, 31 puc., 15 Tabi., 23 HCTOYHHUKOB.

KitoueBble cioBa: Meab, OKCHABI MU, CIHEKTPOCKONHS KOMOWHAIMOHHOTO
paccesiHusl, peHTI€HOCTPYKTYPHBIA aHaJIH3.

OObeKTOM  HCCIEAOBaHMS  SIBJSUIUCH — 00paslbl  MeAH,  MOJBEPTrHYTHIC
BBICOKOTEMIIEPATYPHOMY OTXKUTY, KaK € IIPEABAPUTEIBHON MJIa3MEHHONW 00pabOTKOM, TakK
u 6e3 He€. B mocriemyroimeMm, MPOBOIMIOCH HCCIEIOBaHUE MOJYYEHHBIX 00pa3lioB
ONTUYECKHUMHU  METOJaMHU  (PEHTTE€HOCTPYKTYpPHBIM  aHaau3 W CHEKTPOCKOIHUS
KOMOWHAIIMOHHOT'O PACCesTHUS).

Lenpto pabGoTel siBisiach uaAeHTUGUKAIUA ($a3 OKCHUIAOB MEIU ONTUYECKUMU
METOJIaMHU C Pa3HOM IIyOMHOW MPOHUKHOBEHUS M3ITyuyeHHUsl B 00pasell, a TaKkkKe BIUSHUE
MIpeIBapUTENBHON MJIa3MEHHOM 00pabOTKM Ha mocieayrllee (popMUpoBaHUE OKCUIHOU
TUIEHKU Ha MIOBEPXHOCTU 00pa3iia MeIH.

JlocTrkeHue TOCTaBIEHHBIX IIEJIe Mpeanoiarajio pelieHrue psijaa 3aaad 1o
MOJATOTOBKE 00Pa3lOB (BBICOKOTEMIEPATYPHBIA OTKUT, MpeaBapUTeNibHas 00paboTKa
KOMITPECCUOHHBIMH IJIa3MEHHBIMU NTOTOKAMM ), TIOJIyU€HUE CIEKTPOB KOMOWHALIMOHHOTO
paccessHuS CBETa, PEHTICHOBCKHX IU(paKTOrpaMM M pacuiudpoBKa MOIYYSHHBIX
CIIEKTpPOB.

B pesynbTaTe BBIMOTHEHHOW pabOTHI OBLIO MOJATOTOBJICHO JIBE MapTUU OOpPa3IoB
MEIM: TepBas MNapTUs IOJBEpPrajach TOJIbKO BBICOKOTEMIEPATYPHOMY OTKUTY NpU
temmneparypax 100-400°C, Bropas maptusi nepes OTXKUIOM IOJIBEprajgach BO3ICHCTBHIO
KOMITPECCUOHHBIMH IJIA3MEHHBIMU TOTOKaMU. M3MepeHbl CHeKTpbl KOMOWHAIMOHHOTO
paccesHusi, PEHTICHOBCKME  JU(PAKTOrpaMMBbl, MPOU3BOAMIACH  pacIu(poBKa
MOJIyYeHHbIX  cnekTpoB. Ha  ocHoBaHMM  pacminpoBaHHBIX  PEHTIC€HOBCKHUX
T pakTorpamMM MPOU3BOIUIICS pacyET nmapameTpoB Kyonueckux pemérok Cu u Cuz0.

[TomyueHHble B pe3yibTaTe BBINOJHEHHS pabOTHl JaHHBIE C PEHTTEHOBCKHUX
audpakTorpaMM TOKa3ajid, YTO MpeABapUTelibHas IJIa3MEHHas 00padoTKa MO3BOJISIET
UACHTU(UIUPOBATH (a3l OKCHIOB MEIHM MPU JOCTATOYHO BBICOKHX TEMIIEpaTypax, B
CpaBHEHUHM ¢ oOpa3lamH, KOTOpbIE BO3JEHCTBUIO KOMIIPECCHOHHBIMHU IJIA3MEHHBIMU
MOTOKAaMH He mnojBepraiuch. CHEeKTpbl KOMOMHAIIMOHHOTO PACCESIHHUS TO3BOJIAIOT
HaOmogaTh Hajmuuue (a3 OKCHUIOB YXe MpHU JOCTATOYHO HU3KHX TeMmIepaTypax, HO
MpOBeJi CpaBHEHUE C MapTuedl o0paslloB, KOTOpas HE MOJBepraiach BO3JIEHCTBUIO
I1a3MOM, KOJTJMYECTBEHHOE COOTHOIIEHNE OKCU0B HUYTOKHO MaJlo.
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The object of the study was copper samples subjected to high-temperature
annealing, both with and without preliminary plasma treatment. Subsequently, the
obtained samples were examined by optical methods (X-ray diffraction analysis and
Raman spectroscopy).

The aim of the work was to identify the phases of copper oxides by optical
methods with different penetration depths of radiation into the sample, as well as the
effect of pre-plasma treatment on the subsequent formation of an oxide film on the
surface of the copper sample.

Achieving these goals involved solving a number of sample preparation tasks
(high-temperature annealing, pretreatment with compression plasma streams), obtaining
raman spectra, X-ray diffractograms and decoding the obtained spectra.

As a result of the work performed, two batches of copper samples were prepared:
the first batch was subjected only to high-temperature annealing at temperatures of
100-400°C, the second batch was exposed to compression plasma flows before annealing.
Raman spectra and X-ray diffractograms were measured, and the obtained spectra were
decoded. Based on the decoded X-ray diffractograms, the parameters of Cu and Cu.O
cubic gratings were calculated.

The data obtained as a result of the work from X-ray diffractograms showed that
pre-plasma treatment makes it possible to identify the phases of copper oxides at
sufficiently high temperatures, in comparison with samples that were not exposed to
compression plasma flows. Raman spectra make it possible to observe the presence of
oxide phases already at sufficiently low temperatures, but after comparing with a batch of
samples that were not exposed to plasma, the quantitative ratio of oxides is negligible.



