Yas4 - Yo = 2,3891 - 2,3359 = 0,0532 > 0,0030;
Yas4 - Y163 = 2,3891 - 2,3771 = 0,0120 > 0,0029;
Yie3 - Yo = 2,3771 - 2,3359 = 0,0412 > 0,0029.

Takum 06pas3oM, pasinuvie Mexay BCEMWU pes3y/ibTaTamu, MoslyYeHHbIMU Mpu
N3MEPEHNN AM3NEKTPUYECKOA MPOHULAEMOCTM MOTOpPHOro macna SAE 10W-40,
ABNAKOTCA 3HAYNUMbIMN.

BbiBofbl. B 1aHHOI cTaTbe NOKa3aHa BO3MOXHOCTb NPUMEHEHUSI AU3NEKTPY-
YeCKO  MPOHMLIAEMOCTM  KaK  KOMM/IEKCHOrO  MoKasaTensi,  XapakTepusy-
IOLLIEr0 M3MeHeHMe (M3UKO-XMMUYECKUX CBOWCTB Macna npu ero akcnayata-
LM, YCTAHOBNEHO BIMSIHWE TAaKOro (hakTopa Kak Bpemsi HapaboTKM Macna Ha 3Ha-
UeHWe ero [JManeKTPUYeCKol NPOHULAEMOCTI. Pe3y/bTaThbl, MONYYEHHbIE NPU UC-
M0Mb30BaHMI PE30HAHCHOTO METO/a, ANS U3MEPEHMS AN3NEKTPUYECKOI NPOHMLIae-
MOCTM Macfa 3HauyMmo OT/IMYarTCs Apyr oT Apyra. OwmbKa sKCnepumMeHTa Cco-
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MATEPIAJTN TA3OYYT/IMBUX EJIEMEHTIB CEHCOPIB

MpoaHann3npoBaHbl TEOPETUUYECKME MPEANOCHLINKIA CO3AaHMS YyBCTBUTE/NbHbIX 3/1EMEHTOB ra30BbiX
CEHCOpOB, MpeAHa3HaueHHbIX [N KOHTPONS OCHOBHbLIX KMacCOB O[0PaHTOB BO3AYLLUHOW Cpefpbl.
MpoBeAeHa KnaccuguKaLms CEHCOPHbIX 31eMEHTOB MO cnocobam HopMMpPOBaHUS MH(OPMALMOHHO-

175



ro OTK/WKa, CeNEKTUBHOCTM U pecypcy paboTbl. ChopmMynnpoBaHbl paGoUre rmnoTesbl No cnoco6am
YBEMIMUYEHUS YYBCTBUTEIbHOCTI CEHCOPHbIX 3/1IEMEHTOB 33 CYET WUCMO/b30BaHNs HOBbIX ME30CKOM1-
YECKMX, OKCUHBIX 1 MeTaIMYECKUX MaTepranos.

Theoretical perquisites for creation of gas sensors sensitive elements applied to control general
components of environmental gas media have been analyzed. Sensitive elements classification based
on methods of response formation, selectivity and period of operation has been performed. Work
hypothesis for sensitive elements sensitivity increase by means of hew mesoscopic, oxide and metal
materials utilization have been formulated.

BcTyn. XiMiyHi ceHcopy — 0AMH 3 Haille(heKTMBHILUMX 3aC06iB AiarHOCTUKK
CTaHy A0BKiNMIA, KOHTPONSA (Pi3i0N0rIYHOro CTaHy MOANHU Ta AKOCTI MPOAYKTIB
XapyyBaHHA. OCTaHHIM 4acOM IHTEHCMBHO PO3BMBaKOTLCA  AOC/NIIKEHHS,
CNpAMOBaHI Ha CTBOPEHHA HOBUX MaTepianiB 3 BUCOKOK CeIeKTUBHOK
YYTAMBICTIO A0 OKPEeMMUX TUMIB MOJIEKY/. PO3B'A3aHHIO L€l Npobaemn NpucBAYeHO
YMCNeHHI ornaan ta MoHorpadii [1 — 7], B AKMX 3HaYHY yBary npuaineHo gyHaa-
MEHTa/IbHUM YABMIEHHAM MPO MexaHi3M afcopobuii Ta efneKTPOHHI BNacTUBOCTI
MOBEpPXHI MaTepianiB, TrOMNOBHMM YMHOM OKCUAHMX. AJsie MNOLWYK YyTAnNBUX
MarepianiB CeHCOpIB, K | CNOCO6IB peecTpauil BiAryKy, We AaneKo He BUYeprnaHui,
TOMY CYTTEBUIA HAYKOBO-MPaKTUYHWUIA IHTepeC CTaHOBUTL AK MOA&/IbLUMIA PO3BUTOK
TEOPETUYHUX YAB/IEHb, TaK | HOBITHI HanpawtoBaHHSA B LLbOMY HamnpsmMKy.

KnacuuHi nigxogn. 3a3Buyain  rasouyT/IMBUMU  eIEMEHTaMW  CEHCOPHUX
CTPYKTYp € HanienposigHuKoBi okcngm metanis WO;, SnO,, ZnO, In,0O3 Ta iH,
3[aTHICTb AKNX [eTEeKTYBaT! MOMEKY/N Y ra3osii (asi 06yMoB/eHa ix hyHAaMeH-
TaIbHAMW (DIUYHUMKU Ta XIMIYHUMW BMacTUBOCTAMU. EnekTpuyHa npoBiAHICTb
LLIMPOKO30HHMX HaniBnpoBigHMKIB npu Temnepatypax 300-800 K cyTTeBO 3ane-
XXWUTb Bif CTaHy MNOBEPXHI OKCUAIB, Ha SKUX MepebirardTb OKWMCHO- BIAHOBHI
peakuii. Ximi4yHI BNacTUBOCTI MOBEPXHI TaKOX BIfIrpatOTb CYTTEBY POb Y
(hopMyBaHHI MexaHi3My ras3o4vyT/IMBOCTI, OCKi/IbKM 1A npuTaMaHHi  BWCOKI
afcopObuiiHi BNacTUBOCTI Ta peakuiiHa 34aTHICTb, 00YMOB/IEHI HAsiBHICTIO BINIbHUX
e1IEKTPOHIB Y 30Hi NPOBIAHOCTI, MOBEPXHEBUX Ta 06’'EMHUX KMCHEBUX BaKaHCIN, a
TaKOXX aKTMBHOIO0 XeMOCOPBOBaHOI0 KMUCHHO [8].

Y TpaguuiiHMX rasoBMX CeHcopax Pe3nCTMBHOIO TWUMYy MeXaHi3M ras3oBol
YyTAMBOCTI BK/KOYAE Mpouecu XemocopOuii Ha MNOBEPXHi, WO Yy BuUNagky
HaniBNpoBiAHNKIB CYNPOBOAKYHOTbLCA 3MIHEHHAM KOHUEHTpauil HOCITB 3apaay
B TX 006’eMi. CeHCOpHUIN BIATYK (hOPMYETLCA K pe3ynbTaT 06'€MHOT 3MiHK
eNeKTPONpPOBIAHOCTI  NONIKPUCTANIYHOrO Marepiany, npuM UbOMY CTaH
MiX3epeHHUX KOHTaKTIB Y MOMIKPUCTaNIIYHIA CUCTEMI POOUTL CYTTEBMIA BHECOK Y
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Be/IMYNHY eNIeKTPOMPOBIAHOCTI. TakKi CUCTEMU BMK/IKOYHO YYTAMBI A0 MPUCYTHOCTI
B aTMoc(epi CNifoBMX KifIbKOCTEN MOMEKY/T OKUCHUKIB ab0 BifHOBHUKIB. 3 Ornsgy
Ha BuLleHaBefeHe HaMu BOAYAETLCA BENbMW MEPCMEKTMBHMM 3aCTOCYBAHHA K
eNeKTPOAHUX MaTepianiB  PevyoBMH 3 MaKCUMa/lbHO MOXX/IMBOKD  MJIOLEHD
MDK3epeHHUX MeX, [0 AKUX CNif BIAHECTW, B MepLly 4epry, Tak 3BaHi “MeTanesi
cTekna”, TOO6TO amopgHi MmeTann. 3 LIET XX TOYKM 30pYy 3acCTOCYBaHHS
MOHOKPUCTa/TIYHNX 3pasKiB, 30KpeMa HUTKONOAIOHMX KpuUCTanis I 4epeBonofibHmx
BigranyxeHo (ByciB Ta eHOPUTIB), He € AOLIIbHUM.

BogHouyac iHgopmauia npo cknag rasosoi (asm € A0CUTb 0BMEeXeHOoH
BHACNIOK HWU3bKOI CENEKTMBHOCTI afcopouiinHuUX npoueciB. YmcneHHi poboTtun 3
MOKpaLLEeHHA CEeHCOPHWX MapameTpiB Martepianis CnpsamMoBaHi Ha onTuMmi3auito
eNIEKTPOHHUX BflacTMBOCTe abo adcopOuinHoi  3maTtHocTi  matepiany  [9].
MiABULLEHHS YYT/IMBOCTI 3a paxyHOK BapitoBaHHA CTaHy NOBepXHI Befe 40 3MiHU
KOHUEHTpauii HOCITB 3apsAay B 00’eMi 3epHa, TOOTO XapakTepuCTUK MepPeTBOPHo-
Baya. PyHKLUIT peLenTopa Ta MepeTBOprOBaYa MOXHa PO3AINNTM Yy cUcTemax, AKi
MICTATb MEXY PO34iny MK mMatepianamu 3 pisHUMU eN1eKTPOHHMMM BNaCTUBOCTA-
MU. Y  TakMx  CUCTEMAxX-TeTepoCTPyKTypax  efleKTpuyHa  MpPOBIAHICTb
KOHTPOJIIOETLCSA  BUCOTOK  eHepreTMYHoro Gap'epy A9 HOCIB  3apsgy Ha
rerepomMexi. pouec xemocop6buii BNAIMBaE Ha €NeKTPOHHWUIA CTaH MeXi po3diny,
WO  06YMOB/IOE BUHWKHEHHSA ra30BOi YyTAMBOCTI. [lepeBara rasouvyTiMBUX
HaniBNPOBIAHNKOBUX CTPYKTYP Y MOPIBHAHHI 13 CEHCOpamn Pe3UCTUBHOrO Tumy
MoNArae TakoXX Y MOX/IMBOCTI KOHTPOMHOBATM SK OMip, TaK | EMHICTb LUIAXOM
BapitOBaHHS Hanpyru Ta 4acTtoTn 6a30BOro curHany. [eski npuknagn peanisauii ra-
30BUX CEHCOpIB i3 3aCTOCYBaHHAM PI3HOMaHITHUX 3a MPUPOLOK0 MaTepiasis, LLO BU-
ABNAKTL YYTAMBICTb A0 FOMOBHUX KNaciB ra3onofibHMX pPeyoBUH, HaBeAeHO Y
Tabnm.

Y rasoBuMx CeHcopax K FeTepOKOHTaKTW Pi3HOPIAHUX MaTepianiB HanbinbLu
LUMPOKO BUKOPUCTOBYHOTb Tak 3BaHMW pgiog LUOTTKI — TOGTO CUCTEMY Me-
Tan/HaniBNpoBigHWK. PeTenbHO fOCNIAKeHI CEHCOPHI BnacTmeocTi giogy LLIOTTKI
Ha OCHOBI KOLUTOBHMX MeTasliB 3 KataliTUyHUMK Bnactmsoctamu (Pt, Pd) i
MOHOKPUCTaNIYHOro cuniuito abo kapbigy cuniuito. Taki giogn 4ytamsi Ao
MPUCYTHOCTI CMIJOBMX KiNIbKOCTEN BOAHIO. IHWIMM MPUKIaAoOM € reTepoKOHTaKT
HaniBnposigHWK/HaniBnpoBigHMK PbS/Si. B pgaHOoMy BunaakKy YyTAmMBICTb [0
BOAHIO TaKOX 3YMOB/IeHA 3MIHOK KOHUEHTpauil HociiB 3apsagy Yy wapi PbS npu
AMCOoLIaTMBHOMY PO34YMHEHHI BOAHK. YyTAMBICTL A0 BOAHKO [AaHWX CUCTEM
MoB'A3aHa, no-neplie, 3 HEMOX/IMBICTIO BifbLL CKNAAHMX MOMEKYN NoTpanuTn Ao
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obnacTi reteponepexogy BHacNifoK ANPY3iMHUX 0OMEXEHb Y KPUCTaNTiYHUX CUC-
Temax. BWKOpWUCTaHHA MopyBaTMX HAHOKPUCTaNIYHMX CUCTEM Ha OCHOBI
HaniBNPOBIAHNKOBMX OKCUAIB 3HIMAE 0OMEXeHHS Ha AUPY3it0 ra3oBMX MOMEKYIN.

MexaHi3M rasoBoi YyT/IMBOCTI HaniBNpPoOBIAHWKOBUX MaTepianiB. ¥ ra-
30BMX CEHCOpax Pe3vCTUBHOrO TUMY BMKOPUCTOBYIOTb MaTepiasin, AKUM nputa-
MaHHe 000pPOTHe 3MIHEHHS BE/IMUMHM eIEKTPOMNpPOBIAHOCTI 3a/1eXKHO Bif, CKNagy
rasosoi pasu. Npouecu, WO BigOYBAKOTLCA NPU LOMY, MOXKHA MOAIIMTU Ha ABI
OCHOBHI Tpynu: npouecy Ha MOBEpPXHi HaniBNPOBIAHMKOBUX MaTepiasy Ta B MOro
o6'emi. [Mepwa rpyna BKAKOYAE aAcopoOLit0 MOMIEKYN rasy, a TaKOoX MOBepXHEeBI
XIMIYHI peakuil Ta NPMBOAUTL A0 3MIHW €NeKTPOHHOro CTaHy noBepxHi. Adpyra
noB’a3aHa i3 3MIHOK KOHLeHTpauil BiIbHUX HOCIIB 3apsay Yy MpUnoBepXHEBOMY
LLapi BHaCNiJOK €NeKTPOHHOro O6MIHY 3 MOBEPXHEND, a TaKOXX BK/OYaE Andy3ito
aTOMIB 1 3MIHY KOHUeHTpauil 06'eMHMUX fedeKTiB. YcCi Ui 3MIiHM BHacnifoK
B3aEMOJIT HaniBnNpoBigHMKa 3 ra3oBOl (Pa3or BNAMBAaKOTb Ha KOHLEHTpauito
HOCITB 3apafy Ta TX PyXAuBICTb, WO Befde A0 3MIHW €NeKTPOnpOoBIAHOCTI.
EnekTpoisnuyHi  BNacTMBOCTI  HamMiBMPOBIAHNKA, OOMEXEHOro  MOBEpPXHelo,
30e6inbLoro 06yMOB/MOKOTLCA MPUCYTHICTIO Y 30HHINA CTPYKTYpi 0CO6MBOro
Knacy eHepreTUYHUX PiBHEW, TaK 3BaHWX MOBEPXHEBUX CTaHIB, XapaKTepucTmka
AKX 4NA MOBEPXHI OKCUAHMX MaTepianiB po3rnsaHyTa B poboTax [10 — 12].

Tabnnus
Martepianu efleKTPOAIB YYT/INBUX €/1EMEHTIB ra3oBUX CEHCOPIB
CTtpykTtypa Eta- | Aue- | H, | O, [CO | CO; | NO | NO; | CyHy | HoS | H2O | NH3
eneKkTpoa HONM | TOH
1 YyT/IMBI eIeMEHT M Ha reTepoOKOHTaKTax
1.1. MeTan — fieneKTpuK — HarniBnpoBigHNK
Pd|SiO,|Si + + + + +
Pt|SiO,|Si +
Ru|SiO,|Si +
Ir|SiO,|Si +
Pd|SiC|Si +
1.2. HaniBnpoBiAHWK — AieNeKTPUK — HaniBrnpoBiAHWK
SnO,ISIO,IST | + | . r [ | L+ [+
1.3. MeTan — HaniBnpoBigHUK
Pd|Si +
Pd|SnO, + |+ |+
Pd|TiO, +
Pt|SnO, +
Pt|TiO, + |+ +

MpyMiTKa: AK HaNiBNPOBIAHWMK 3aCTOCOBYHOTH TakoX GaAs, ZnO, SiO, Ta iH.
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1.4. HaniBnpoBigHWK — HaniBnNpoBiJHNK

PbS|Si +

WO,Si "

—+

CuO|ZnO + + +

La,CuO|ZnO + + +

CuO|Sn0O, +

1.5. [lonoBaHuiA HaniBNPOBIAHWK — HANIBMPOBIAHNK

SnO,(M)|Si + + + +

Fe,O3(Au)| + +

Fezog(zn)| + +

2. MaTepianv 4y TNMBUX eleMeHTIB IHLLIOT NPUpoaK

SnO, NO, CeHs +

SnO,(La0o,)

—+

Zn0O + +

MoniaHWNiH +

NazTi307- +
LaSrMnO,

P{WO,|Si ¥

MO, (okcnam) + + |+ | + + NO, + + + +

Byrneuesuit +
KOMMO3UT

HaniBnpoBigHWMKOBI OKCUAW, LLO BUKOPWUCTOBYHOTbL Y rasoBUX CEHCOpax, SB-
NAKTb CO60K MonikpucTanivi martepiany 3 po3mipom 3epeH 10-100 Hm. [Mpw
3MEHLUEHHI PO3MIpy KPpUCTaiTIB CEHCOPHOro martepiany 36i/blUYETHCA YacTKa
MOBEPXHEBMX aTOMIB i, BiANOBIAHO, e()eKTUBHA MOBEPXHA afCOPOEHTY, a TaKOX
BHECOK TMOBEPXHI B  efIeKTPOMi3nyHI  BNacTMBOCTI. KOXHUI  KpucTanit
BKPMBAETLCA LLUAPOM XemMOCOpP60BaHOr0 KWUCHIO, BHACMigOK 40oro (popmyeTbCA
NPUMNOBepXHeBUI LWap, 36i4HEHWUIA HOCIAMM 3apady, a TaKOX MIDKKPUCTaNITHI
eHepreTUYHI 6ap’epn Ans HOCITB 3apsdy, Tak 3BaHi noagiiHi 6ap’epn LLIOTTKI.
[MpOBIAHICTL TaKOi CUCTEMW OOYMOB/IOETLCA €NEKTPOHHUMK BACTUBOCTAMM
06’eMy KpWUCTaniTiB | TPaHCMOPTOM HOCITB Yepe3 MiXKPUCTaNiTHI Gap’epn, ToOMy
ICHye ABa MeXaHi3Mu MPOBIAHOCTI NOAIKPUCTaNIIYHOINO Martepiany: mMexXaHi3M Mo-
BepXHeBUX MacToK Ta MexaHi3M 6ap’epHOT NPOBIAHOCTI.

JocnimpkeHHs Ha nonikpuctaniyHmx okcugax (SnO,, ZnO) edekta Xonna
[13] B ymoBax agcopbuii ra3onofioHNUX eTaHoMy Ta HITPOreH Aiokcuay L03BONN-
N0 BM3HAYMTM BHECOK PYX/IMBOCTI HOCITB 3apAfy B MPOBIAHICTb MaTepiany —
3MiHa PyX/IMBOCTI € Ma/IOK0 MOPIBHAHO i3 3MIHOK KOHLIEHTPaL,iT HOCITB 3apady i He
[la€ CYTTEBOrO BHECKY B efIEKTPUYHMUIA Bigryk. MNpy LbOMY i3 3MEHLUEHHAM
PO3MIpy KpUCTaNiTiB BUCOTa 6ap’epy CYTTEBO 3HMXKYETLCH.

MexaHi3M rasoBoi YyT/IMBOCTI CUCTEM 3 reteponepexogamu. Cucremn 3
reTeponepexogamu (reTepoCTpyKTYpK) CKnadaroTbCs 3 ABOX abo GifbLue Lwapi., AKi
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PI3HATLCA XIMIYHUM CKMagoM | eNeKTPOHHUMWU BacTMBOCTAMWU. MOXHa
BUAINNTW HACTYMHI TUNWU CACTEM 3 reTeponepexoiamu:

* Mertan/ gienektpuk / HanisnposigHUK (MAH-cTpyKTypW);

* MeTan / HanisnpoBigHUK (aiogn LLIOTTKI);

* HaniBnNpoBIAHWK / fieneKTpuK / HaniBnNpoBIAHNUK;

* HaniBnNpoBIAHVK / HAaNIBMNPOBIAHUK.

[Mpn B3aEMOAIT reTepoCTPYKTYP 3 rasoBO (ha30r0 MOXKe 3MIHHOBATUCH eflek-
TPOHHWIA CTaH K MeXi po3finy, Tak i BnacHe o6’emy LlapiB, WO CKMagatoTb
CTPYKTYpPY. Y OINblIOCTI BUMaAKiB MexaHi3aMm BUHWUKHEHHA eneKTPUYHOro
BIATYKY Y TeTepoCTPyKTypax MOB'A3aHMin i3 3MIHOKO CTaHy MeXi po3giny Ta
BK/IHOYAE MpoLiec Ha MeXi TpboX (ha3: Teepae Tifo 1 /teepae Tino 2 /ras. Tomy
BaXX/IMBUM € MUTAHHS NPO MOX/IMBICTb JOCATHEHHS TeTEPOMEXI MOJIEKY/laMU razy.
Lle Haknagae BignoBiAHI 0OMEXeHHA Ha CKnaf i MIKPOCTPYKTYpYy maTtepianis gns
reTepoCTPYKTYP Ta Ha KOJO rasi., LU0 AeTEeKTYHTb.

MoXXHa BUAINUTM [Ba OCHOBHUX MeXaHi3MW ra3oBOl YyT/MBOCTI reTepocT-
PYKTYpP: 3MiHa po60TK BUXOAY €NeKTPOHY BHACNiLOK (POPMYyBaHHA AMMOSIbHOIO
lwapy 3 aacopboBaHMX MOJIEKY/NT Ta 3MiHA MOMOXEHHA piBHA Pepmi B 06'emi
HaniBnNpoBigHMKA.,

CTykTypa meTan/ AienekTpuk / HaniBnposigHWK. Masosa yytamsicte MAH
CTPYKTYp 6a3yeTbCs Ha 3MiHI pOOOTM BMXOAY €MEKTPOHY 3 MeTasly npu afcopouii
MOJIEKY/T Ha MeXi po3ainy MeTan/fienekTpuK. AK MeTanivyHMin Wwap B TaKUX CTPYK-
Typax BUKOPUCTOBYHOTb MeTa/IN 3 KaTa/liTUYHOK akTuBHICTHO (Pt, Pd). B GinbLuocTi
BUMAAKIB HaNiBNPOBIAHWKOM € CWNILiA, OCKiNbKM MPY TEPMIYHOMY OKUCHEHHI Ha
AI0ro MOBEpPXHi MOXHa ChopMyBaTK LLAPW AieNeKTPUUYHOIO OKCUAY.

[MPOHUKHICTL LApy Nanagito Ans atoMiB rigporeHy, aka 403BOMSE IM AOCAra-
TV MeXi po3giny M/SiO,, € Heo6XiHO BNAaCTUBICTHO, WO 3a6e3reyye YyTIMBICTb
CTPYKTYp. AAcopbuis aToMiB rigporeHy Ha Ha MOBEPXHI MeTany Ta Mexi po3ainy
M/SIO, npuBoAUTbL [0 (OPMYBaHHA AMMOMbHOro wapy. MAH-CTpyKTypu Ha
OCHOBI CyLiNbHUX NIIBOK MeTasliB YyT/IMBI BUK/IKOYHO [0 BOAHIO abo MOseKyn, Lo
MOXYTb PO3KIafaTucA Ha MOBEPXHi 3 YTBOPEHHSIM BOAHIO, asie YyT/IMBICTb
3MEHLLYETHLCA B MPUCYTHOCTI rasis, L0 3HVKYHOTb NOBEPXHEBY KOHLEHTpaLit0 BOA-
HI0, HaNpPWKnag KUCHIO, MOHOOKCWIB KapboHy Ta HiTporeHy [14, 15]. 3acTtocyBaH-
HA NOPYBaTUX MeTasIeBMX NMIBOK Aa€ 3MOry AEeTeKTyBaTy MONEKYN 3i CTa/IUM An-
MO/IbHMM MOMEHTOM, TaKi K amiakK, MeTaHo/, alUeToH, Boay [16, 17]. Okpim CTpyK-
TYP Ha OCHOBI NnaTvHW I nanagito gocnigxysanucb i MAH-CTpyKTypy Ha OCHOBI
Ru Ta Ir [18].
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CTyKTypa HanisnposigHUK / AieneKTpuK / HaniBnposigHWK. MNMpuknagom CTykK-
TYpU HaniBnpoBigHWK / gienekTpuk / HaniBnposigHUK € SnO,/SIO,/Si, AKy oTpu-
MYHOTb 3 BUKOPUCTaHHAM [BOX METOZIB: OfMH Luap — Niposi3oM aepo30/to (SnOy),
APYruia Wwap — MeToaom aepo3sosnb-renb (Si0,) [19].

CTyKTypa MeTan / HaniBNPOBIAHWK. Y rasouytameux giogax LLIOTTKI (K iy
BUnagky MJOH-CTpyKTyp) BWKOPUCTOBYKOTb KaTa/liTUYHO aKTWMBHI  MeTaw.
HanisnpoBigHWKOBKIA Wwap (opMyOTb 3 Pi3HUX MatepianiB: TpaauuinHnx (Si,
GaAs) Ta OKCMAHMX HaniBnpoBigHUKIB (SnO,, ZnO, TiO,). ¥Y cuniuieBnx giogax
BUKOPWUCTOBYIOTb TOHKMIA (20-30 A) TyHenbHo-nposopwii wap SiO,. Le
nonepemkye yTBOpPeHHs cuniungis (Hanpuknag, Pd,Si), aKi Nnpu3BoaaTb 40 BTPATH
YyT/IMBOCTI, Ta 3MEHLUYE T'YCTUHY B/IAaCHUX MOBEPXHEBMX CTaHIB Ha reTepoMexi.
3BMyainHO giogn LUOTTKI 4yTnvMBI A0 BOAHIO, Of4HAK € iH(opmauia LWoao
4yyTAMBOCTI N Ao iHWuX rasie (O,, CO, NO). YUytnmeictb giogy LLoTTKI Ao
aficopbuii Monekyn rasy nos's3aHa i3 3MiHOK POOOTU BMXOAY €NEKTPOHY Mpwu
(hbopMyBaHHI AMMONBLHOrO LWapy. MexaHi3M YTBOPEHHS [AMMOJMbHOro Lwapy Ans
piogis LUOTTKI aHanoriyHmi o MOH-cTpykTyp.

MexaHi3M ra3oBoi YyTAMBOCTI AioAis LLIOTTKI Ha OCHOBI OKCUAHUX LuapiB
BIAPI3HAETbCA Bif BuULle3ragaHoro. Agcopbuis rasonogioHux O,, CO, H, npuso-
ANTb A0 3MIHW EMHOCTI reTepokoHTakTy Pd/SnO, Ta 3cyBy BOMbT(apagHUX Xapak-
Tepuctuk C-U Ha AU. AHanoriyHi pesynbtaTti OTPUMaHi 419 reTepoOKOHTaKTIB Ha
ocHoBi Pt, Toai Ak gna Ag/SnO, rasoBa YyTAMBICTb BiACYTHA. MexaHi3M rasoBoi
YYTNIMBOCTI MOB'A3YHOTb 3 XeMOCOPOLIIEHD MOJIEKYN KUCHIO Ha retepomexi Pd/SnO,
i popmyBaHHAM NOABIAHOIO €NEKTPUYHOIO Lapy 3 HeraTMBHO 3apAAXKeHHUX IOHIB
NpunoBepxHeBol 06nacTi. AHaNOTIYHI 3a1eXHOCTI oTpuMaHi i ans agcopo6uii CO.
Taknmil camnini MexaHi3M 4YyTAMBOCTI npuTaMaHHuin i giogy LUoTTki Pt/TiO,.
Aacopbuis KUCHIO NPUBOAUTL 40 3MIHM BEIMYUHN MPAMOro CTPyMy 4vepes Aioa,
npu4yoMy 3 NiABULLEHHAM napuianbHoro TMcky O, CTpym 3MmeHLyeTbed. [liogHa
cTpyktypa Pd/TiO,/n-Si npu KiMHaTHIA TemnepaTypi Mae aHOMa/lbHO BWCOKY
YyTAMBICTb [0 FiApPOreHy, OCHOBHWIN BHECOK Y (DOPMYBaHHS CUTHay NPUNUCYHThb
TiO,. IHWWIA MexaHi3m ra3oBol YyTAUBOCTI Ans CTPYKTypu Pt/SnO, [20], fka mae
BUCOKY YYTIMBICTb [0 CMiflOBUX KOHLEHTpaLiii (Ha pisHi ppb) go NO,. Ti
MOB'A3YHOTb i3 3pOCTAHHAM PO3MIPIB LWapy, 36i4HEHOro HociAMM 3apagy, Y AIOKCUAi
osioBa npu agecopouii NO,.

CTpyKTypa HaniBnpoBsiAHUK / HANIBNPOBIAHWK. [eTepOCTPYKTYpU HaniBnpo-
BiHWK / HaNiBMNPOBIAHWK CTAHOBNATb 3HAYHWIA IHTEpeC AN CTBOPEHHSA ra3o4yT-
NMBUX MaTepianiB, Xo4ya MexaHi3M TXHbOI YyT/IMBOCTI 3HAYHO CKMAAHIWWIA i He
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3aBX[M TPaKTYETbCA OAHO3HAYHO. BifibLIICTb TaKMX CTPYKTYP CTBOPEHO Ha OCHOBI
OKCUIHWX HaniBnNpoBIAHMKIB, AKI 3a3BM4Yail MICTATb LWApW 3 PI3HUM TUMOM
NPOBIAHOCTI. 3anponoHOBaHO [Ba rOIOBHUX MexaHi3MK iX ra3oBOi YyT/IMBOCTI -
YTBOPEHHSA AMMOMLHONO Lapy Ha retepomMeXi Ta 3miHa KOHLeHTpauil HocITB 3apsagy
B ofHOMY 3 wapiB [21]. Mpuknagamm MOXYTb OYyTW reTepornepexoam, Wwo npu
MiABULLEHMX TemrnepaTypax Ait0Tb 32 MeXaHi3MOM 3MiHM 06’€MHOro 3apsgy B
CTpyKTypi PbS/Si, wo uytnmea go atomapHoro BofHt [20], Ta Pt/n-SiO,/p-
AlamaHT [22], yytavBa 40 KMCHKO (pofb MAATUHW NOAArae y MPOMOTYBaHHI
Xemocop6buil KUCHK). Tlpy KiMHATHIA TemnepaTypi YyTAMBICTL A0 OKCUAYy
HiTporeHy Busasnse cuctema (Pt, Pd) / WO3 / Si [23], xoua aBTOpam i He Banocs
IAeHTUMIKYBATU, AKa 3 ABOX reTepoMeX BiAnoBifae 3a rasoBy YyTAMBICTb. Taki
retepocTpyktypu, aKk SnO,(M)/p-Si, (M = Cu, Pd, Ni), W0 OTPUMYIOTb LL/ISXOM
niponizy aepo3ond abo  MarHeTPOHHOrO  PO3MW/IIOBAHHA  Ha  MIAKIaAKy
MOHOKPUCTaIIYHOrO CUAILI0, YYTAMBI A0 rasonofioHnX LIOKCUAY HITPOHTEeHy,
eTaHo/ly Ta iH. [eTepoCTPYKTypu Ha OCHOBI HaniBMnpoBiAHWKOBUX OKCWUAIB 3
NPOBIAHICTIO pisHHOro TUny p-M;0/n-M,0, Hanpuknag p-CuO/n-ZnO, yyTnmsi
fgoH, TaCOB

IHTepBasii Temnepatyp 25-400 °C.

BUCHOBKW. TakuM YMHOM, HakoMW4eHi y TenepiwHiin yac BigOMOCTI Mpo
BM1aCTUBOCTI MaTepianiB Ha OCHOBI HeopraHiyHUX CTPYKTYp CBigyaTb, WO X
MiDK(pa3oBi MeXi HaA3BMYalHO YyT/NMBI [0 CTaHy Ta XiMiYHOro Cknagy OTouyto-
4yoro cepefoBuwa. PO3BUTOK Cy4YaCHMX TEXHOMOTIA Hafae LUMPOKI MOX/MBOCTI
ANa ansariHy MibK(a3oBuXx MeXX. [epeBaxkHY 6ifbLUICTb CydYacHMX pobiT npuces-
4yeHo M/H-CTpyKTypam Ha OCHOBI MeTasliB 3 KaTa/liTU4HNMKN BIACTUBOCTAMM, X04a
LIKaBUMW € | CTPYKTYPW THLIOrO TWMY, Hanpukiag, Ha OCHOBI HaniBnpoBigHNKOBUX
oKcuais. MNMepcneKTMBHUM BOAYAETLCS 3aCTOCYBaHHA AK aMOP(HUX MeTasiB, Tak i
NOpyBaTMX HAHOKPUCTa/IIYHUX HaniBNpPOBIAHUKOBMX OKCUAIB 3 BMCOKOK MUTO-
MO0 noBepxHeto (150 — 200 m%r ~Y). CTpyKTypu 3 reTeponepexogamut xoua i €
OifbLL CKNAAHUMKM CUCTEMAMK Y MOPIBHAHHI 3 PE3UCTUBHUMW AaTynKaMu, ane [o
IX nepesar cfif BIAHECTW CYTTEBO OiNbLINIA 06CAT iH(OpMaLii, WO MoXe 6yTu
BUXIAHUM MNPOAYKTOM Takoro enemeHta. pu ubomy 06'eM Takoi iH(opmauii
00YMOB/IHOETHCA MOXK/IMBOCTAMW peecTpaLlil pe3nCTUBHOT Ta EMHICHOT CK1af0BuUX
BIAMYKIB, LLIO XapaKTePU3yrTbCA MOMLOBUMM Ta YACTOTHUMU 3a/1eXKHOCTAMU. Taka
CTPYKTYPa, K EANHUIA eNIEMEHT, MOXE 3aMIHUTU NIHINKY ab0 X Liny MaTpuLto pe-
3UCTUBHUX e/IEMEHTIB.

Po6oTy BMKOHaHO 3a (hiHaHcoBol NigTpuMkn HTLLY, npoekT Ne 3268.
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