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1. BusHaueHHs TonorpadiyHUX XapaKTepUCTUK IOBEPXHEBOTO APy HOBUX BYIJIELbBMICHMX (PYHKIIOHAIbHUX

MaTepiajiB METOOM TYHEJIbHOI MiKPOCKOTIii

2. Determining the topographic characteristics of the surface of new carbon-contained nanostructured materials
by tunneling microscopy

Pedepar:

1. Inceprarist npucBg4YeHa BUPIIIEHHIO aKTyaJbHOI HAyKOBO-TEXHIUHO] 3a7ja4i BU3HAUY€HHS TONOrpadivHux
XapaKTepUCTUK HOBUX BYIjlelibBMiCHMX QYHKIiOHAJILHUX MaTepiaiB MeTOLoM TyHesIbHOI Mikpockorii. Cy4yacHi
BYIJIELIbBMICHI MaTepiasy iHCTPYMEHTAILHOTO Ta NpUJafo0yiBHOTO IPU3HAYEHHS € 6araTOKOMIIOHEHTHI CUCTEMH,
BJIACTUBOCTI SIKUX BU3HAYAIOThCS MO3aiYHOI0 OyI0BOIO Ta MDK(a3HOIO B3a€MO/Ii€l0 B 30HAX KOHTAKTY pi3HUX ¢a3. B
TEXHOJIOTii BUPOOHUIITBA ITOiOHNX MaTepiajliB BesrKa POJib HAJIEXXUTh JBOM OCHOBHUM aJIOTPOITHUM popMam
BYIJIEIIO, @ came: ajiMasy Ta rpadiTy. BukopucTaHHs ajiMa3HOTO BiCTPs 3 KOHLIEHTPallielo HEKOMIIEHCOBAHOTO 60py
B (50...60)+1 ppm BigKpuBae HOBi MO>KJIMBOCTI B IOCJIiTKeHH] TakKuX MaTepianiB. Po3pobsienuii B 11iit podoTi
IHIYKTUBHUI METOJ, HA OCHOBI IIPMHILNILY €JIEKTPOXIMIYHOrO [IOTEHIiaNy, JO3BOJIUB BU3HAYUTH NIEpexig MixX

dazamu (sp2/sp3 ribpupusariiii), mwo BifodpaxaeTbcs Ha TOorpami QiKTUBHUM CTPUOKOM BUCOTH B 4 ?.



JocnimxeHHs rpadeHOBOro MOKpPUTTS, COOPMOBAHOTO Ha MiAKJIaLi 3 OKCUAY KPEMHII0, [10Ka3aso, 110 BOHO
CKJIaJIa€ThCsl 3 HAG0PY XaOTUYHO PO3TAIIOBAHUX B IIPOCTOPI "MEJIIOCTOK" elinTU4HOi GOpMHU TOBIIUHOWO 3+0,5 HM,
Manuii pagiyc sikux ckiangae go 250 HM, a Besmkuii 7o 600 HM, a TaKoK MICTSITh pi3Hi ByIJielleBi yTBOPEHHS], TaKi sIK
(ysiepeHn Ta HAHOTPYOKU. 3rifHO PO3p06JIEHOI PO3PAXYHKOBO-EKCIIEPUMEHTAIBHOI METOJIUKY OLiHKUA PO3MipiB
30H TBEPLOrO Li€JIEKTPUKA B MAaTPULLi 3 IPOBIIHMKOBOIO KOMIIO3UTY, BUBHAYEHO, 1110 BKIIIOYeHH ACYI99
MPEeNCTaBJISIOTh COO0I0 KOHTJIOMEPATH, PO3MipH SIKUX BapiloioTbcs B Mekax 30...50 HM. [JocigHo-TTIpOMHUCTIOBa
IepeBipKa 3acBifyuia [epeBaru BUKOPYMCTaHHS TYHEJIbHOIO MiKPOCKOITy OCHAILEHOTO BiCTPSIM 3 MOHOKPHUCTAJLY

asMasy JIETOBAaHOTO 60POM.

2. The thesis is devoted to solving actual scientific and technical problem of determining the topographical
characteristics of new carbon-functional materials by tunnel microscopy. Modern carbon-contained materials
used for the instrumental purpose are multicomponent systems whose properties are determined by the mosaic
structure and the interaction between the phases in the areas of contact. In the production technology of these
materials play a big role two basic allotropic forms of carbon, namely diamond and graphite. Using a diamond tip
with a concentration of uncompensated boron (50...60)+1 ppm gives new opportunities for such materials
research. Developed in this paper inductive method based on the principle of electrochemical potential allowed to
define the transition between phases (sp2/sp3 hybridizetion) displayed on topograms fictitious height jump to 4 ?.
Study of the graphene coating formed on a substrate of silicon oxide showed that it consists of a set of randomly
located in space elliptical "petals"”, thickness of 3+0,5 nm, ellipse radiuses up to 250 nm and 600 nm, containing
different carbon formation, such as fullerenes and nanotubes. According to developed method estimates the sizes
of zones in a solid dielectric matrix of the composite conductor, determined conglomerates of the USD99, whose
size varies within 30...50 nm. Experimental-industrial test showed advantages of the tunnelling microscope
equipped with the single crystal boron doped diamond tip.
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