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1. Enextpodi3uyHi BIaCTMBOCTi 6araTouapoByux CTPYKTYp Ha OCHOBI MOZ1(iKOBAaHOTO MOPUCTOTO KPEMHIIO I1py
anicopbiiii razis.

2. Electrophysical properties of multilayered structures on the base of modified porous silicon during gas
adsorption.

Pedepar:

1. luceprarnist npucBsYeHa AOCIiIpKeHHIO eJ1eKTPOodi3suYHUX BJIaCTUBOCTEN 6araTomapoBuX CTPYKTYP Ha OCHOBI
IIOPUCTOTO KPEeMHiIo I1pu agcop6biii BogHeMicTkux rasis (H2, H2S, H20), i BiinBy Mogugikallii HopucToro KpemHiio
MiKpOYaCTMHKAaMU Mifli Ta KaTadiTUYHO-aKTUBHUX Pd esekTpoiB mikpouyacTuHkamu WO3 Ha BJIaCTUBOCTI TaKUX
CTPYKTYp. B po6oTi 3'scoBaHo Mmop¢oJioriuni 0co6amBOCTi CTpyKTypu Ta ckiany [1K B 3ayeskHOCTI Bif, pesxxumy
AHOJHOTO €JIEKTPOXiMIYHOT'O TpaBJleHHs (TYCTUHA CTPYMY, Yac TpaBJjIeHHS, XiMIYHUI CKJIaZ, eJ1IeKTPOJIITY),
ONTUMI30BaHO TEXHOJIOTiI0 (POPMYBaHHS WAPiB IOPUCTOTO KPEMHIIO 3 OOPE BiTBOPIOBAHMMU 33JJaHNMU
napameTpamu (TOBLIMHA 1apy Bif 38 HM 10 42 um, nopuctictb50-80 %, cepenHiil po3mip nop 2-8 HM, MUTOMA

nsoma nosepxHi 400-600 M2 /cm3). Metomom [U-criekTpockorii IpoBeeHO0 KOMIIEKCHI HOCiIPKeHHS 3MiHN



XiMigHOrO cKiany nosepxHi I1K pi3HOi TOBIIMHM Ta OKUCHEHHOTO B Pi3HMX YMOBAX (XiMi4He, €JIEKTPOXiMidHe,
TepmivyHe). [Iporiecu TepMiYHOTO OKMCHEHHS IIapiB IIOPUCTOro KPEMHIIo B TeMIiepaTypHOMY AianazoHi 150-600 0C,
110 [1aJId MOXKJIMBICTb BUBHAUMTH PEXMMU YTBOPEHHS 1IAPiB IOPHUCTOr0 KPEMHIIO 3i CTabiisoBaHUMU
€JIEKTPUYHMMU XapaKTepucTukamu. [TokasaHno, mo mogu@ikalist IoBepXHi IOPUCTOTO KPEMHIIO IPUBOJIUTD 10
MiABUILEHHS YYTJIMBOCTI Ta CEJIEKTUBHI O CipKOBOLHIO 6araTomapoBuX CTPYKTYP Ha HOro OCHOBI. BusHavyeHa
TeII0Ta afcopOLii 1711 MOJIEKyJl BOAHIO Ta CIpKOBOJIHIO, siKa ckiaznae 0,096 ta 0,084 eB, BinnosinHo. 3HayeHHs
€HEeprill BKa3yloTb Ha MeXaHi3M ¢i3nyHOi afcopOLii B JOCIiIKyBaHOMY Ziala30oHi KOHLIEHTpaLlii rasis s
6araTomapoBUX ra3ouyTAMBUAX CTPYKTYP. 3aCTOCOBYIOYU METOZ, alcOPOOEMHICHOI TIOPOMETPIi, TPOBELEHO
PO3paxyHOK [1apaMeTpiB IOPUCTOTO Mapy: MOPUCTICTh (p = 78 %) Ta KoediuieHT 3B's13H0CTi op (K = 0,092), mo
Iobpe y3rolKyeTbCs 3i 3HAaUEHHSIMU, OTPMMaHUMU He3J1eXXKHUMU MeTonamu (rpaBimeTpii, BET). 3anponoHoBaHo
Mogesb (i3UYHUX NPOLECiB IPU afcopoOLii rasis, gKa BpaxoBye 0COOIUBOCTI MIKPOCTPYKTYPH LIapy IOPHUCTOrO
KPEMHII0, MOJIM(PIKOBAHOTO B PE3yJIbTAaTi TEPMIYHOIO OKUCHEHHS], OCA[KEHHS MiKpOUYACTMHOK Mifli HA IOBEPXHIO
[1K, a TakoX Ta KaTaliTU4HO - akTuBHUX Pd i Pd /WO3 enekrpogis. BurorosieHo ja6o0paToOpHUI 3pa3oK ceHcopa

BOJIHIO, BOJIX Ta CipKOBOJHIO.

2. The thesis is devoted to the investigation of the electrophysical properties of multilayered structures based on
the porous silicon during the adsorption of hydrogen containing gases (hydrogen, water, and hydrogen sulphide)
as well as of the influence on the properties of such structures of the modification of porous silicon by Cu
microparticles and of the modification of catalytically active Pd films by WO3 microparticles. The influence of the
adsorption of hydrogen containing gases on the electrophysical properties of multilayered structures based on the
porous silicon of different modifications with the catalytically active Pd and Pd /WO3 electrodes was investigated.
The morphological features of the structure and the composition of porous silicon in dependence on the regimes
of anode electrochemical etching (current density, etching time, electrolyte concentration) were investigated. The
technology of the formation of porous silicon layers with reproducible parameters (layer thickness, porosity, pore
size, surface area) was optimized. The modifications of the chemical composition of porous silicon surface during
the growth and as a result of oxidation (chemical, electrochemical, thermal oxidation) were in detail investigated
by IR spectroscopy. The adsorption heat of gas molecules was calculated. The physical model of the adsorption on
the multilayered gas sensitive structures was proposed. This model takes into account the peculiarities of the
porous silicon layer with the catalytically active Pd and WO3 /Pd electrodes. The structures based on the active
porous silicon layers with Cu microparticles (0.1 - 1.2 pm) and catalytically active Pd films modified by WO3
microparticles (0.3 - 0.7 um) having a high sensitivity to hydrogen sulphide gas were demonstrated for the first
time. The laboratory sample of hydrogen, water vapor and hydrogen sulphyde sensor was fabricated.
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