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TVICTIEPCHOI CUCTEMY HA OCHOBI ZrO2 ta Ca6H2019Si6

2. Formation of potential barrier in aqueous dispersive medium of two-phase dispersive system based on ZrO2 and
Ca6H2019Si6

Pedepar:

1. ¥ nepmomy po3zisii po3riasiHyTO BIaCTUBOCTI AUCIIEPCHUX CUCTEM Ta MPOLIECIB, [0 B HUX IIPOTIKAIOTh. TakoxX
POBIJISIHYTO YMOBY, 110 IPUBOZSTE 10 GOPMYBaHHS NIOTEHIiaIbHOrO 6ap'epa y Takux cucreMmax. Kpim Toro,
PO3IJISIHYTO MPAaKTUYHE 3aCTOCYBaHHS JUCIEPCHUX CUCTEM SIK IEPETBOPIOBAYiB BOJIOTOCTI 3 MOBITPS HA €JIEKTPUKY.
Y npyromy po3gini HaBejeHO METOAUKY OTPUMAHHS 3Pa3KiB Ta OMUC €KCIIEPUMEHTAIbHUX METO/IB, 10 6yu
3aCTOCOBaHi y AaHill poboTi.Y TpeTboMy pO31isi IpeICTaBIeHO pe3yIbTaTy AOCIiIPKEHb 3MiHM HAaNIpyry Ha
KOHTaKTax cTpyktypu Ca6H2019Si6 npu pisHOMY I'pafiieHTi BOJIOrOCTI, Ta IIPU Pi3Hill TeMnieparypi. BussieHo, mo
IJ1S1 CTPYKTYP, OTPUMAHUX IIiJi BIJIMBOM OJHOBICHOTO CTMCKaHHS npy THCcKy 010 KPa 3 nopomkonoziéHoro

kcoHotiTy (Ca6H2019Si6), xapakTepHuil yac GopMyBaHHs LIapy [OTEHLiaJIBU3HAYaIbHUX {0HIB cTaHOBUTH 01500



cek. Y 4eTBepTOMY PO3ZiJi pO3TJIsiHyTO MOIe/Ib BUHUKHEHHS [I0TeHLiaJIbHOTO 6ap'epa B rTeTePOCTPYKTYPI, 110
CKJIaJIa€ThCs 3 IBOX IIAPiB CIIPECOBAHOTO TifpodiIbHOT0 HAHOIUCIIEPCHOTO ITOPOIIKY (aHAJIOTIYHOTO
HaHOZMCIIEPCHUM OKCHAM MEeTaJiB) 3 pi3HMMU po3MipaMu YaCTUHOK B KOXKHOMY 1Iapi, TPy HaCU4eHHi Liiei
CTPYKTypH BoZO10. Ha OCHOBI pe3y/IbTaTiB TEOPETUYHOTO MOIEIIOBAHHS €JIEKTPOCTATUYHOrO I10JISI B JBOLIAPOBUX
CTPYKTYpax Ha 6a3i KOMIAKTOBAHOTO HAHOAMCIIEPCHOTO TiipOQiIbHOr0 OKCULY, MOKa3aHa MOXJIUBICTb CTBOPEHHS
IoTeH1jiasibHOTO 6ap'epa B AisHLI reTeporpanulli. [TorenuianbHuil 6ap'ep y OinsHIi reTeporpaHulli popmyeTbes
iz yac azgcopoOuii BoY B yCill CTPYKTYPi 3a paxyHOK BiIMiHHOCTE! Y LIiJIbHOCTI IIOBEPXHEBUX CTaHIB y lIapax 3
pi3HMMM pOo3MipamMM YaCTMHOK. TakoX HaBeIEHO TEOPETUYHY 3aJIEXKHICTh 00'€MHOI T'YCTUHU 3apsiay B TiJISTHILD
KOHTaKTy I1apiB HAHOYACTHUHOK 3 Pi3HUMU pO3MipaMH Bif] IOPUCTOCTI IPECOBAHOI CTPYKTYpH. Y II'SITOMY pO3LiJi
HaBEJ,EHO PEe3yJIbTaTU JOCJiIPKEHHS €JIEKTPOQI3NYHMX BJIACTUBOCTEN YIIiIbHEHOIO HAHOKOMIIO3UTHOTO MaTepiany
(ZrO2+H20). ITokazaHo, mo Npu 06'eIHAHHI BOX HAHOKOMNO3UTIB (ZrO2-10HM+H20 Ta ZrO2-10uM /ZrO2-20HMm+
H20), m0 po3pi3Hs0THCS SIK pO3MiPOM 4aCTHUHOK, TaK i KOHLIEHTPALLi€l0 Ta XapaKTePOM [TOBEPXHEBUX LIEHTPIB LIUX
NOTeHLjasbHUI 6ap'ep y OISHI MiXKIIapoBOi MeXi. BosbT-aMniepHa xapakTepUCTHKA CTPYKTypu ZrO2-

10uM /ZrO2-20EM+H20 € BUNIPSAMIISIIOUOIO, i MAKCMMaJIBHUN KOedillieHT BUIIPSIMJIEHHS Liiei CTPYKTypu Jocsrae ~3.
Y mocTomy po3aisi npuBeneHo pe3yIbTaTH LOCiI)KeHHs e1eKTPOodi3sMYHUX BIaCTUBOCTEN IUCIIEPCiiHOTO
cepenoBulla 1BodasHOi JUcNepcHOi cucTeMu Ha ocHoBi ZrO2 ta Ca6H2019Si6. TlokazaHo, 1o KoH@irypauis mexi
IOAiTy MDK CTPYKTypamu (BifcTaHb Mk gucnepcHumu ¢asamu Ca6H2019Si6 Ta ZrO2) Bu3Hayae napameTpu
NOTeHLiaIbHOro 6ap'epa B gucnepciiinomy cepenosuii (H20) npodasnoi sucnepcHoi cucremu. IIpu BigcTani mixx
nucrepcHUMHU daszamy, sIKy MOXKHA [TOPIiBHSTH i3 cepeiHiMK po3MipaMu NOPiB Y AUCIEPCHUX (Pazax CUCTEMH,

NOTEHLja/IbHUI 6ap'ep y Takill CUCTEMi JOCUTb CTabiIbHUIA.

2. It was ascertained that the potential difference at the contacts of the structure based on the compacted
Ca6H2019Si6 particles depends on the formation time of the potential-defining and diffusion layers. To increase
the efficiency of the one-layer structure consisting of Ca6H2019Si6 compacted particles, serving as a moisture-
based electric generator, it is necessary to implement processes that weaken the diffusion layer or prevent its
formation. Using the results of theoretical modelling of the electrostatic field in two-layer structures based on
compacted nano-dispersed hydrophilic oxide, the formation of a potential barrier within the interface was shown.
The potential barrier within the interface forms during the water adsorption due to the difference in the surface
state densities of the layers with different-sized particles. The fourth chapter considers the model of formation of
a potential barrier in the heterostructure consisting of two layers of compacted hydrophilic nanodispersed powder
(equal to nanodispersed metal oxides) with different-sized particles in each layer under the saturation with water.
Using the results of the theoretical modelling of the electrostatic field in the two-layer structures based on the
compacted nano-dispersed hydrophilic oxide we showed the possibility of the creation of a potential barrier close
to the heteroboundary. It was found that a potential barrier in the hetero-boundary forms during the water
adsorption in all structure due to the difference in the surface state densities in layers with different particle sizes.
Also, the theoretical dependence of the volume charge density close to the contact of the nanoparticle layers with
various sizes on the porosity of the pressed structure. The fifth chapter includes the results of the investigation of
the electrophysical properties of the compacted nanocomposite material ZrO2+H20. It was shown that the joining
of two nanocomposites (ZrO2 - 10 nm + H20 and ZrO2 - 10 nm/ZrO2 - 20nm + H20), with different particle sizes
and the concentration and types of the surface states of these centers, into one structure (ZrO2 - 10nm/ZrO2 - 20
nm + H20), the potential barrier are forming in the edge between the layers. The current-voltage of ZrO2 -
10nm/ZrO2 - 20 nm + H20 structure is rectifying with the maximal coefficient equal to 3. It was ascertained that
using several composites consisting of the porous matrix filled with electrolytes allows obtaining the structures
with potential barriers in these electrolytes due to the differences in the matrix properties. These structures are
capable of controlling the direction and the value of the flow of charge carriers in the 2-type semiconductors,
namely these are structures for obtaining the ionic devices with functions of classical diodes, transistors. The sixth
chapter includes the results of the investigation of electrophysical properties of the dispersive environment of the
two-phase system based on ZrO2 and Ca6H2019Si6. It was shown that the configuration of the edge between the



structures (distance between dispersive phases Ca6H2019Si6 and ZrO2 determines the parameters of the potential
barrier in the dispersive ambient (H20) of the two-phase system. It was determined that at distances between
dispersive phases equal to the average pore size, the potential barrier is stable. It was ascertained that using the
two- or multi-layer structures with a cyclic passing of the processes allows using these structures as an electric
generator based on moisture for the continuous operation of these devices.
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