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V. BimoMocTi npo guceprariio
MoBga guceprariii:
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Tema gucepranii:
1. MoseKyIIpHO-€JIEKTPOHHI [IPOLIECH B ra304yTINBUX KEPAMiYHUX CTPYKTYPax Ha OCHOBI OKCUZY LIMHKY 3

IIOMIIIKOIO cpibia

2. Electron Processes in Molecules of Gas Sensitive Ceramic Structures on the Base of Zinc Oxide Doped with
Silver

Pedepar:

1. O6'eKT BOCIIIKEHHS: MOJIEKYJISIPHO-€JIEKTPOHHI ITpolLecH, BiJlOBiAalbHI 32 (OPMYyBaHHS Ta304yTIMBUX
BJIACTMBOCTE y HaMiBIPOBIIHUKOBUX KEPAMIiYHUX CUCTEMAX Ha OCHOBI OKCUYy LIMHKY 3 IOMIIIKOIO cpi6sa. MeToo
po6OTH € BU3HAUYEHHS MEXaHi3MiB IIPOTiKaHHS MOJIEKYJISIPHO-€JIEKTPOHHUX [IPOLECiB (POPMYBAHHS €JIEKTPUYHUX
BJIACTUBOCTEMN Ta iX 4yTJIIMBOCTI I CE€JIEKTMBHOCTI [I0 MapiB HACMYEHUX OJHOATOMHUX CIIMPTIB i BOJI B KEPaMiYHOMY
OKCHUJIi IMHKY 3 JOMILIKOIO cpibsia. BupilleHHs IOCTaBIeHOro 3aBAaHHs 6a3yeThCsl HA BUKOPUCTAHHI KOMILJIEKCY
€KCIIepUMEHTAJIbHUX i PO3PAaxyHKOBUX METO/IB, SIKi MiCTATb y CO6i BUMipIOBaHHS! €JIEKTPOIPOBIAHOCTI B IIMPOKOMY

Jliara3oHi TeEMIIEPATYP Y Pi3HUX ra3oBUX CEPENOBUILAX, BUMIPIOBAaHHSI TEPMOBAKYYMHUX KPVBUX



€JIEKTPOIPOBIAHOCTI, Zi€JIEKTPUYHY CIIEKTPOCKOIIiIO, €JIEKTPOHHMI NTapaMarHiTHUM pe3oHaHc. CTPYKTYpHi
0COOJIMBOCTI KepaMiKu LOCIIIIPKyBaINCs 3a JOTIOMOIOI0 OIITUYHOI i1 PaCTPOBOi €JIeKTPOHHOI MIKPOCKOIIii, a TaKOXK
PEHTT€HOCTPYKTYPHOTO 1 €JIEMEHTHOTO aHasli3y. PO3MKpEHi yABIEHHS PO IIPOLECH Ta MEXaHI3MH, 110
BiANOBINAIOTh 32 GOPMYBAHHS YYTIMBOCTI €JIEKTPONPOBIAHOCTI 40 FOPIOYMX Ta BiJHOBJIIOBAJILHUX Ia3iB B
OKCUJHOMETAJIEBUX MaTe-piajsiax. BcTaHOB/IEHA CEIEKTUBHICTD IX ra304yTIMBUX BJIACTUBOCTEN [10 NapiB Pi3HUX
CIIMPTIB BiJl-KpYBa€ MepClEeKTHBY BJOCKOHAJIIOBAHHS HalliBIIPOBIAHMKOBUX CEHCOPIB Ta OiJbII IHNPOKOTO iX-HbOTO
3aCTOCYBaHHS B IIPOMMCJIOBOCTI Ta HAPOJHOMY rocrofiapcTsi. Po3pobiieHa Ta anpoboBaHa MaTeEMaTUYHA MOJIEJIb
MOJIEKYJISIPHO-€JIEKTPOHHUX IIPOLECIB IIPY AETEKTYBAHHI NIapiB €TaHOJIy B MOBITPi MOKe OyTH BUKOPUCTAHA IJIs1
IIPOTHO3YBAaHHS ra304yTJIMBUX XapaKTEPUCTUK CEHCOPIiB Ha OCHOBI OKCUIHUX MaTepiasiB. HaBeneHi TEXHOJIOrYHI
napaMeTpy anpoboBaHUX PEXUMIB BUTOTOBJIEHHS, €/1eKTPOQI3UYHNUX i ra304yTIMBUX [1IapaMETPiB Psy KepaMiyHUX
CEHCOPHUX MaTepiajliB Ha OCHOBI OKCHUJiB LIMHKY, OJI0BA, BOJIb(pamy, HiKeJIIo Ta 3asisa. ['any3p BUKOPUCTaHHS -

CTBOPEHHS CEJIEKTUBHUX CEHCOPIB NaJIbHMX TA BiIHOBJIIOBAJIbHUX I'a3iB.

2. Object of investigation: the molecular-electronic processes, which is responsible for the formation of gas-
sensitivity properties in semiconductor ceramic systems based on zinc oxide with a silver additive. The work
purpose is definition of mechanisms of molecular-electronic processes passing, formation of electrical properties,
their sensitivity and selectivity to saturated pairs of monohydric alcohols and water into ceramic zinc oxide with
silver impurity. The assigned task solution is based on the using of a complex experimental and calculated methods
which are consist of electric conductivity measurement in wide temperature range in different gas environment;
measurement of thermovacuum curves of electric conductivity; dielectric spectroscopy; an electronic
paramagnetic resonance. Structural ceramics features were investigated with optical and raster electronic
microscopy, and also with the X-ray diffraction and element analysis. It was expanded representations about
processes and mechanisms which are responsible for the formation of electronic conductivity sensitivity to
burning and reducing gases in oxide-metallic materials. Their determined selectivity of gas-sensitivity properties
to pairs of various alcohols gives them a prospect for semi-conductor sensor improvement and a wider using in
industrial and a national economy. The developed and approved mathematical model of molecular-electronic
processes at detecting of pairs of ethanol in air can be used for the prediction of gas-sensitivity characteristics of
the sensor based on oxide materials. Technological parameters of the approved modes of manufacturing,
electrophysical and gas-sensitivity parameters of some ceramic materials based on oxides of zinc, tin, tungsten,
nickel and iron are shown. Application area is design of selective sensor of burning and reducing gases.
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