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1. HaykoBO-MeTO0JIOTIYHI 3acafy OLiHIOBAHHSA SKOCTI 1 BJIACTUBOCTEN HAHOCTPYKTYD Ha MTOBEPXHi
HaIliBIIPOBIIHUKIB

2. Scientific and methodological basis of assessment the quality and properties of nanostructures on the surface of
semiconductors

Pedepar:

1. 1. Y puceprauiiiHiil po60Ti BUPIllleHO aKTya/IbHE 3aBHaHHsI PO3POOKU CUCTEM OLiHIOBAHHS SIKOCTi HAHOCTPYKTYP,
copmoBaHUX Ha [TIOBEPXHI HAMIBIPOBiZHUKIB. Ha 0CHOBI aHasi3y cyyacHUX METO/IiB, 32CO6iB Ta HOPMATUBHUX
IOKYMEHTIB 3 KOHTPOJIIO SIKOCTi Il METO/IiB CUHTE3y HAaHOCTPYKTYP BUiJIEeHO OCHOBHI Migxoau o kiacudikarii,
IDOCJIIPKEHHS Ta aHaJIi3y BJIaCTMBOCTEN HAHOCTPYKTYP. Ha OCHOBI NIPMHLMIIIB CUCTEMHOTO 1 MIPOLIECHOTrO MiAXOMiB
CTBOPEHO y3arajbHEHY MOZEJIb CUHTE3Y HAHOCTPYKTYP i3 3alaHMM PiBHEM SIKOCTI Ha [TOBEPXHI HAIIBIIPOBITHUKIB. 3
METOI0 3a6e3re4eHHs i MOJIIIIeHHs IKOCTi HAHOCTPYKTYP BCTAHOBJIEHO TEXHOJIOTIYHI YNHHUKYU CUHTE3y Ta
crabisnizallii B1acCTUBOCTEN HAaHOCTPYKTYP. Bu3HaueHo y3aranbHeHU KpUTepiil i po3pobs1eHO MEeTOAUKY
OLiHIOBaHHA AKOCTi HAHOCTPYKTYP, CUHTE30BaHUX Ha [IOBEPXHI HAMIBIIPOBIAHMKIB, 10 JO3BOJIMTD 3[iICHIOBATA
MOPIiBHSIHHS OJHOTUITHUX 3Pa3KiB HAHOCTPYKTYP Ta BillMOBiIHICTb iX €TaJlOHHUM. PO3p0671€HO aIropuTMm Ta

MEeTOJUKY OL[iHIOBaHHSI HAHOMAaTepiaJiB 3a CTyIleHeM II0TeHLiHOI Hebe3neku. IIpoBeeHo OLiHIOBaHHS



BiATIOBiITHOCTi CUHTE€30BaHUX [I0PYBATUX MAPiB (YHKIIOHAJILBHOMY IPU3HAYEHHIO [JIs1 33CTOCYBaHb Y SIKOCTI

marepiany GOTOeJIEKTPUYHUX [1€PEeTBOPIOBAYIB Ta CYII€pKOHIEHCATOPIB.

2. 3. An urgent problem of developing the systems of evaluating the quality of nanostructures formed on the
surface of semiconductors has been solved in the dissertation. A generalized model for synthesis of nanostructures
with a preset level of quality on the surface of semiconductors based on the principles of process and systems
approaches is created. Based on the developed model, the decomposition of the process "synthesizing
nanostructures of a specified quality level" is carried out. The model for synthesis of nanostructures, on the basis
of which the nomenclature of quality indicators of nanostructures has been determined, is developed. Based on
the experimental research, the work presents that resource and processing factors and the parameters of the
output crystal influence on the quality of nanostructures synthesized on the surface of semiconductors. With the
help of the analysis technique of hierarchies, it is established that electrochemical etching is the most optimal
method for synthesizing nanostructures on the surface of semiconductors. The technique of upgrading the quality
and stabilizing the properties of nanostructures is improved by using surface passivation method for
nanostructures that leads to the chemical inertness and electric inertia of nanomaterial. The main morphological
quality ratings of nanostructures that are formed on the surface of semiconductors are identified. They are:
diameter, density, form factor of nanocrystallites and thickness of a nanostructured layer. The main chemical
quality ratings of nanostructures are determined. They are: the stoichiometry, the homogeneity of the allocation of
elements on the surface, the availability of oxide layers and the chemical stability of synthesized nanostructures.
The correlation between technological factors of synthesis of porous space on the surface of semiconductors and
acquired chemical and morphological characteristics is investigated. It is shown that current density of the
anodizing, the time of etching, the parameters of the output crystal, the composition and electrolyte
concentration affect the quality of nanostructures. A generalized quality criterion of nanostructures that is
presented as the functions of the partial criteria is developed. The generalized criterion is universal. It allows
estimating the quality of different types of nanostructures on the surface of semiconductors. The technique of
estimation of nanomaterials by the degree of potential hazard is developed in order to establish regulations on
safety issues of nanotechnological products. The estimation of conformity of synthesized porous layers to the
functionality for using as a material of photoelectric energy converters and supercapacitors is carried out.
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