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TEPHAPHU CILJIAB Co — Mo - W SIK UYTJIMBUI MATEPIAJI HAHOCTPYKTYPHOI'O
I'A30BOI'O CEHCOPA

CTBOpEHHS Ta30BHX CEHCOPIB Ha OCHOBI TOYKOBHUX KOHTAKTIB CYTTEBO MOIIMPIOE HAYKOBI 1 TEXHIYHI MOXKJIMBOCTI MMOKPAILEHHS METPOJIOTTYHHX Hapa-
METpIiB YyTJIMBHX €IEMEHTIB. B psifly IMX MOXIIMBOCTEIl IEPCIICKTHBHAM € BUKOPHUCTAHHS HOBITHIX Ta304yTJIMBHX MaTepiaiiB, 30KpeMa, TepHAPHHUX
MerajeBHx ciuiaBiB. J{o ckinamy tepHapHoro cruiaBy Co— Mo — W BXoasTh MeTaiu, sKi IIMPOKO BiZIOMI y Ta30Biil CEHCOPHIIL, ajie 3aBIsSKH CiHepre-
TUYHUAM edeKTaMm, sKi BAHHKAIOTh IPH eJIEKTPOIITHYHOMY CIUIaBOYTBOPEHHI, BAPTO OYiKYBATH MOCHIICHHS CIIeHH(IYHIX MOBEPXHEBUX BIACTHBOCTEH
CHHTE30BaHUX MaTepiamiB. 3 METOI0 PO3pOOKHU 3aXOiB MEAMYHOI JIarHOCTHKM BHBUCHHIO MiJUISrajia CyMilll rasi, Ky BHAMXac moauHa. Ilpum aii
1BOr0 0I0JIOriYHOr0 MaTepiaay Ha TOYKOBHI KOHTAKT, MaTepiaoM KaHaly MpoBigHOCTI skoro OyB ciuiae Co — Mo — W, oTpumyBanu BiAryKkH y BH-
IS CKIIAJHUX 3aJIeKHOCTEH OMopy y Yaci 3 BUCOKHM PiBHEM BiATBOPIOBAHOCTI. Pe3ynbpTaT Aae nepcreKTuBy BUKOPUCTAHHS CUCTEMH B IiarHOCTHY-
HUX OUBIX. [IpyruM 06’ekToM BHBYEHHs OyB ra3omnoaiOHui BosieHb. J[OCTikeHHS NOBEAIHKH TOYKOBOTO KOHTAaKTy, CTBOPEHOro Ha 6a3i cmiaBy Co —
Mo — W, y cepenoBuiLi 1p0ro rady A03BOJSIIOTH 3pOOUTH BHCHOBOK PO MOYKIUBICTh 3aCTOCYBaHHS CILIaBY JUTsl PO3POOKH CHTHAJI3aTOpa BHOYXOHE-
Oe3nevHnX KOHIEHTpAIii BOAHIO. B [ioMy oTpuMaHi AaHi CBigYaTh MpO 3AATHICTh TOYKOBUX KOHTAKTIB Ha 6a3i CILIaBy, KU JOCIIHKYBaBCs, MO~
Ka3yBaTH BHCOKY YYTJIMBICTb SIK JJO Fa30II0Ji0HOT0 BOJHIO, TaK 1 JO OKPEMHUX XiMIYHHX PEYOBUH CKIIAHHX TA30BHX CyMillIeH.

Ku11040Bi ci10Ba: TepHapHI CIUIABH, Ta30Ba CEHCOPUKA, TOYKOBHI KOHTAKT, MEIMYHA JIarHOCTHKA, TA30MOi0HUIT BOICHb.
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TEPHAPHBIN CILIAB Co-Mo-W KAK YYBCTBUTEJIbHBIA MATEPUAJI HAHOCTPYKTYPHOI'O
I'A30BOI'O CEHCOPA

Co31aHKe Ta30BUX CCHCOPOB Ha OCHOBE TOYCYHBIX KOHTAKTOB CYIIECTBEHHO PACIIUPSET HAYYHBIC U TEXHUYECKHE BOSMOXKHOCTH YIYYLICHHUS METPO-
JIOTHYECKUX MapaMeTPOB 4yBCTBUTEIIBHBIX 3JIEMEHTOB. B psily 3THX BO3MOXKHOCTEH MMEPCIIEKTHBHBIM SIBJISICTCS MCIIOIB30BAHIE HOBUX I'a304yBCTBU-
TENbHBIX MAaTEPUAOB, B YaCTHOCTH, TEPHAPHBIX METAUINYECKUX CIUIAaBOB. B coctaB TepHapHoro cmiaBa Co— Mo — W BXoasT Metaibl, KOTOpbIe
LIMPOKO M3BECTHBI B Ta30BOM CEHCOPHUKE, HO Oarojgapsi CHHEpreTHueckuM 3(pdexTaM , BO3HUKAIOIUM IIPH ICKTPOJIUTUIESCKOM CIUIaBOOOpa3oBa-
HUH, MOXKHO O)KUJIaTh YCUJICHUS CIICHU(PUICCKUX TTOBEPXHOCTHBIX CBOMCTB CHHTE3MPOBAHHHBIX MaTepruasioB. C LEelbI0 pa3pabOTKH CPEICTB MEIULIH-
HCKOW JAMArHOCTHUKH M3y4anach CMECh ra30B, BbIIbIXaeMbIX 4eloBekoM. [Ipu meificTBuE 3TOro GHONOrHYECKOro MarepHaia Ha TOYCYHBIH KOHTAKT,
MaTepialoM KaHaia IPOBOJM MOCTH KOTporo 0but criaB Co — Mo — W, nony4asu OTKJIMKH B BUZE CJIOXKHBIX 3aBUCUMOCTEH CONPOTHBIICHUS OT Bpe-
MEHH C BEICOKHM YPOBHEM BOCIIPOHU3BOIMMOCTH. Pe3ynbTaT NaeT NepCceKTHBY UCIIONB30BAHMS CHCTEMBI B IMArHOCTHUECKUX LEsIX. BTopsM 00bek-
TOM H3y4YeHust ObLT ra3000pasublii Bogopoa. MccneoBanus MOBECHHST TOYEYHOTO KOHTAKTa, CO3MAHHOro Ha Oase cmtaBa Co— Mo — W, B cpene
9TOrO ra3a MO3BOJIIIOT CETATh BBIBOA O BO3MOXKHOCTH HMCIIOJB30BAHMUSI CILIABA JUTS Pa3pabOTKH CUTHAIH3ATOpa B3PBIBOOMACHBIX KOHIIEHTPAIHI BO-
nopona. B menoM, nonydeHHbIe TaHHBIE CBUIETEIECTBYIOT O CIIOCOOHOCTH TOYEYHBIX KOHTAKTOB Ha 0a3e MCCIIELyeMOro CIUIaBa IOKa3bIBaTh BEICO-
KYIO YyBCTBHTEIHFHOCTh KakK MO OTHOLICHUIO K BOJOPOY, TaK U MO OTHOLIEHHIO K OT/JETbHBIM BEI[ECTBAM CJIOXKHBIX Ta30BbIX CMECEH.
KiioueBble ¢j10Ba: TepHAPHBIE CIUIABBI, Fa30Basi CEHCOPUKA, TOYEUHbIN KOHTAKT, MEIHIIHCKAs iarHOCTHKA, Ta3000pa3Hblii BOJOPO.
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TERNARY ALLOY Co-Mo-W AS A SENSITIVE MATERIAL OF A NANOSTRUCTURED GAS
SENSOR

The creation of gas sensors based on point contacts significantly expands the scientific and technical possibilities for improving the metrological
parameters of sensitive elements. Among these possibilities, the use of new gas-sensitive materials, in particular, ternary metal alloys, is
promising. The composition of the ternary alloy Co - Mo - W includes metals that are widely known in gas sensorics, but due to the synergistic effects
arising from electrolytic alloying, we can expect an increase in the specific surface properties of the synthesized materials. In order to develop
medical diagnostic tools, breath gas was studied. Under the action of this biological material on a point contact, the material of the conduction channel
of which was the Co—- Mo - W alloy, received responses in the form of complex dependences of resistance on time with a high level of
reproducibility. The result gives the prospect of using the system for diagnostic purposes. The second object of study was gaseous hydrogen. Studies
of the behavior of a point contact created on the basis of Co-Mo-W alloy in the medium of this gas allow us to conclude that the alloy can be used to
develop an indicator of explosive hydrogen concentrations. In general, the obtained data indicate the ability of point contacts based on the alloy to
exhibit high sensitivity both to hydrogen and to individual substances of complex gas mixtures.
Keywords: ternary alloys, gas sensorics, point contact, medical diagnostics, gaseous hydrogen.

Beryn. 'a3oBa ceHcopuka BiJirpae 3HauHy pojib y
PO3BUTKY 0araThoX rayryseil Hayku i mpoMuciioBocti. Bu-
pillaibHe 3HAYEHHs! Y (DYHKLIIOBaHHI CEHCOPIB IIOTO KJIACy
MaIOTh MPOLIECH, SIKI TIepediraloTh Ha ra30qyTiMBIi MOBEPXHI.
ToMy 0coONMBO TEPCHEKTHBHUMH MOXKYTh BBAXKATHCS Taki
CTPYKTYpH, BIACTUBOCTI SIKMX B 3HAYHIHA Mipi 3aJiekaTh Bif
cray noBepxHi. Came Taki BIaCTUBOCTI MOXXYTh OyTH HaJaHi
OyIb-IKOMY Martepiay 3aBISKH BUKOPHCTAHHIO PO3MIPHUX
edexTiB. 3 IBOTO BHUTIKAE JOIMUIBHICTH PO3POOKH HyTIMBUX

€JIEMEHTIB, sIKI NPE/CTaBlIeH] HaHOCTpyKTypamu. OnHMM 3
HaHOUIBII IPUHHATHHUX y [IbOMY CEHCI YTBOPEHb € TOUKOBUH
KOHTaKT SIHCOHA — HAHOCTPYKTYpa, SIKa BUHUKAE Y MICTI 3ITK-
HEHHS JIBOX MacHBHUX TpoBigHUKiB [1]. Kanan mpoBigHOCTI
TOUYKOBOT'O KOHTAKTy Ma€ PO3MIpH, SIKi MOXKHA 3iCTABHTH 3 PO-
3MipaMH aToMa, 8 BUCOKOBIIOPSIIKOBAaHA CTPYKTYpa, siKa BH-
HUKae npH 0e3neeKTHOMY 31TKHEHHI, 3abe3medye mpoiT
HOCISl 3apsly — €JeKTpOHa, 0e3 pO3CifoBaHHsS €HepTii Ha
¢oHOHAX (T.3B. OaymicTHIHMNA pexuM). Binkpurrs TouKo-
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BO-KOHTaKTHOT'O ra304yTiauBoro epexry [2, 3] mpusseno
IO CTBOPEHHSA HAAYYTIMBHX HAHOCEHCOPIB, SKi CYTTEBO
MIEPEBEPIIYIOTh 3@ CBOIMHU IapaMeTpaMH aHAJIOTH ChOTO-
neHss. [TpupomHo, 110 mojanbIie migBUIIESHHS PiBHIB Me-
TPOJIOTIYHUX MapaMeTpiB TOYKOBO-KOHTAKTHUX CEHCOPIB
MOXIIMBE 3aBISKM BHKOPHCTAHHIO HOBITHIX ra3odyTJIH-
BUX Marepiais.

3 TOYKM 30py TEXHOJIOTIYHOCTI BUTOTOBJICHHS UYT-
JIMBUX €JIEMEHTIB 1 JOCTYIHOCTI TPOLECIB CTBOPEHHS Ma-
TepiajiB HaHOUTBII NPUBAOIMBUMH € €IEKTPOXIMIYHI TpHiio-
M. EnexTprdHi XapakTepUCTHKH JIETKO i TIAI0TECS. TOHKOMY
KOPET'yBaHHIO 1 3a0e3MeuyroTh Oe3nepepBHII KOHTPOIIb TEX-
HOJIOTTYHHX TTapaMeTpPiB MPOIIECiB, SKi MepediraloTs IpH elle-
KTPOXIMIYHOMY CHHTE3i. 3 ypaxyBaHHSIM TOrO, IIO JO Haii-
OUTBII IMPOKO BIIOMHX METAJiB, SKi BHKOPHUCTOBYIOTH B
CEHCOpHIil TexHill, HanexaTh BoJb(pam i momidbnen [4],
NpUBAOIMBUM € JIOCHI/PKEHHSI a30BOi YyTJIMBOCTI MaTe-
piaiy 3 OIHOYaCHUM MEBHUM BMICTOM 000X IIMX METAJiB.
Po3pobiieHa TeXHOJIOTisI HAaHECEHHS! TEPHAPHHUX MOKPUT-
TIB Ha EJCKTPOMPOBiaHI miakmaaku [5,6] Ta BoOmIHHS
OpUHOMAaMHU CTBOPEHHS TOYKOBHX KOHTakTiB SHcona [1]
JTAfOTh 3MOTY peaizyBaTH Take JOCITIIPKCHHS.

Metoanka BuMipoBaHb. B po6oTi i1 cTBOpeHHS
TOYKOBUX KOHTAKTiB BUKOPHUCTOBYBAaBCS METOJ «TOJIKa-
KOBaIIo» [7], B SKOMY OIUH €NEKTpol (KOBaIJo) cTa-
THUYHO 3aKpiIUIEHUH B CIIEIiaJlbHOMY TpuUMadi, B TOH 4ac
SIK TOJKA (DIKCYETHCS Y PyXOMOMY LITATHBI 1 MOXKe Tepe-
CyBaTUCS Y3MOBXK Bici. KOHTaKT CTBOPIOETBHCS MiJ 4Yac
TOpKaHHS 3aTOYEHOTO KiHIIS TOJIKK JIO0 TIOCKOT MOBEPXHIi
MPOTUIICKHOTO EJICKTPOY.

EnexTpoay BUTOTOBISUTUCH 3 BUKOPHCTaHHSIM Mifl-
HOT HiIKIafKU. Y METOJl «T0JIKa-KOBaUIO» CIUIAB €JIEKT-
POJIITHYHUM ILUIIXOM HaHOCHBCS Ha MiJHY (OJBrY TOB-
omHOrO 0,5 MM (KOBamio) 1 Ha BICTpsA, ske OyJo
chopMOBaHO Ha KIHII ~ MITHOTO JpPOTY JiaMEeTPOM
0,22 mwm. [Ipu peamizariii MeTOqy 3CyBy BUKOPHUCTOBYBAB-
Csl MITHUH IpIT, SKUH OYyB €IEKTPOXIMIYHO BKPUTHU Bif-
MIOBIZTHUM CIUIaBOM.

Jns ocamkeHHs CIiiaBiB Oysl0 BUKOPHUCTAHO TaKWid
ckian peaktuBiB (Ha 100 M po3umnny): CoSO4 — 5,622 T
Na,WO, — 3,87 r; Na,MoO, — 2,638 r; Cit—5,1628 T, Pi-
ro — 13,3 r. Oco6auBiCTh BUTOTOBJICHHS PO3YHMHY JUIS Ha-
HECEHHS Ia304yTIMBOrO Iapy Ha MiJIHY MAKIaIKy MOJIs-
raja B HacTynHoMy. KOXHHII KOMIIOHEHT OKpeMo
PO3UMHIOBABCS Y AUCTIIIHOBaHIK Boai ipu 60 °C, 1 moTimM
Bif0yBaIoCh iX 3MilllyBaHHS y BiNOBIHUX MPOIOPIIISX.
IinpHiCTE CTPYMYy OCaIPKEHHS CIUIaBY JOpPiBHIOBasa
2 A/nm?. Tlpouec Tpusas Bix 40 10 60 XBUIHH NpH TeM-
neparypi 55 — 60 °C. B sikocti MaTepiaily aHOIy BUKOPH-
CTOBYBABCSI KOOQJIBT.

Jl1 cTBOpEHHS TOYKOBHX KOHTAKTIB y KOH(Irypamii
«TOJIKa — KOBAAJIO» 3aisUTH CHeNiadbHUN MPUCTPIN, AKUH
3a0e3medyBaB MOXKIIUBICTh TOHKOTO PETYJIIOBaHHS BiJiC-
TaHi Mixk enektpogamu. Emextpox y dopmi romku Oyio
BMOHTOBAHO B TPHUCTPiil 3 3acTocyBaHHIM JemMidepa y
BHTJISAI TMIPYXXHUHH, 100 3MEHIIUTH WMOBIPHICTh MOXKIIH-
BOr0 pyHHYBaHHsS KOHTAaKkTy BiJl HaAMipHOTO HPUTHUCKaH-
HSI TOJIKH JI0 KOBay1a. TOUKOBHI KOHTAKT yTBOPIOBABCS B
Miclli TOPKaHHS TOJIKM JI0 TIOBEPXHI IUIOCKOTO MpPOTHE-
nektpoay. (Puc. 1).

Puc. 1 — CxemaTuHHi BUTIISAI IPUIIATY JUIS CTBOPEHHS
TOYKOBHX KOHTAKTIB Y KOHQITYpaIil «T0JIKa-KOBaJIO»:
1 —nemmep; 2 — eNEKTPOAHA CUCTEMA; 3 — JIIMO 00epTaHHS;
4 — tpyOka 11 mofaui rasy; 5 — poboda kamepa

Jlis peectpaltii 3MiHH OMOPY TOYKOBOTO KOHTAKTa B
MpOIIeCi BIUIMBY HAa HHOTO JOCHIKYBAaHOTO ra30BOr0O Ce-
penoBuina 0yJo 3aIisTHO YOTHPHOX30HIOBUN METO/I.

Peectpamis curHanmiB BimOyBamachk 3a IIOTIOMOTOIO
crienianbHoi ycranoBku (Puc. 2).

«l»

KEITHLEY 2000 '—\’ IK
2
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Puc. 2 — Biok-cxema eKCIiepruMEeHTAIbHOI YCTAHOBKU
IUTSL PeECTpaLlil BUXIIHIX CUTHAIB:
1 — TOYKOBHIT KOHTAKT; 2 — HUPPOBI MyITbTUMETPU
"KEITHLEY 2000"; 3 — reneparop cTpyMmy; 4 — KOMIIbIOTEp
TUIS peecTparii

UYepe3 ToukoBuid KOHTAKT (1) mpoxoauB moCTiiHUN
CTpyM, SIKWH JiHIHHO pO3ropTaBcs reHeparopom (3) i mo-
JlaBaBCcsi B CTpyMOBHi saHmtor. [lagiHHs Hampyry, 1o €
HPOIIOPLIHHUM BEJIMYHHI OIOPY CEHCOPa, PEECTPYBAIOCS
y HOTEeHUiHOMY JaHMo3i. [IpucTposiMu, sIKi peeCTpyrOTh
B KaHajaX BUMIPIOBaHHs], Oynmu 1M(POBI MyabTHMETPU
"KEITHLEY 2000" (2). lludposi mani 3 000X KaHAIB
HA/IXOJIUJIU Ha TIEPCOHANBHIN KoMIT toTep (4).

JlociKeHHIO Ta30BOi YYTIMBOCTI MiJISATaNH JBi
cyOCTaHIIil: CyMill ra3iB, Ky BUAMXA€E JTIOAWHA, 1 Ta3010-
IiOHUHI BOJIEHD.

Pe3yabsTaTn Ta ix 06roBopenns. Cymimr ra3is, Ky
BUIMXAE JIOIMHA, cKiamaeTbes 3 moHaxn 2000 rasormomnio-
HUX KOMITOHEHTIB. L{g cyMmimI € ogHUM 3 HaHCKJIaIHIIINX
00’€KTIB /I CEHCOPHHX JIOCIIJDKeHb. B Toii e uac npu-
KJIaJleHi 3yCWJUIA BHIIPABAOBYE Oe3CylepedHa IiHHICTh
pe3yNbTaTiB, SIKi OTPUMYIOTh HAYKOBIIi, IO 3aHMarOThCS
mieto nmpobaemoro. [le 00yMOBIEHO THM, IO CYMIlll Ta3iB,
SIKY BHIHMXAE JIIOJAMHA, JOCTATHHO MOBHO PENPE3CHTYE I0-
TOYHHIA CTaH METa0OJi3My, IO CTAHOBUTH OCHOBY HEiH-
Ba3MBHOI MEIWYHOI JIarHOCTUKU Ha PaHHIX CTaaisix 3a-
XBOproBaHb [8]. Pi3HI KOMIOHEHTH Ta30BOi CyMiIli, sKa
BHIMXAETHCS, € MapKepaMH IIEBHUX CTaHIB OpraHi3My
JMIOAWHU, TOMY OTPHMaHI pe3yJbTaTH CTOCOBHO 3MiHH
CJIEKTPUYHOT MPOBITHOCTI TOYKOBHX KOHTAKTIB ITiJl BILIH-
BOM I[LOTO TA30BOTO CEPEAOBHUIIA MAIOTh BEJIUKY I[iHHICTh
IIPU TOAATBLIIN PO3pOOI MOPTATUBHHUX iarHOCTHYHHUX
npuctpois [9].

ExcriepuMenTn Tokazand, 1o CKIAHWA O0i0J0Tid-
HUW MaTepiall, SKUM € CyMilll Ta3iB, 10 BUANXAE JIIOJINHA,
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HaHOUIBII e()eKTUBHO BiIOWBAE CBOI OCOOIMBOCTI MPH 3a-
CTOCYBaHHI 1HCTPYMEHTY JJIs CIOCTEPE)KECHHS y BUTJILAML
TOYKOBHX TI'€TEPOKOHTAKTIB 3 METAICBHM XapaKTepOM
npoBigHOCcT. Ile Moxe OyTm OOYMOBIEHO OpHTiHAJIEHOIO
NPUPOZIOI0 IIMX HAHOCTYPTYP, SIKI JO3BOJISIFOTH (hOpMyBaTH
HEOOXITHMI PEeXMM TPOTIKaHHS CTPYMY 3a PaxyHOK eJleK-
TPOJTy 3 BUCOKOKO MPOBIMHICTIO [10], IKMM y HAIIOMY BHIIaI-
Ky € Migpe. Llg BIacTMBICTD TPOSBISIETHCS  3aBISKU
CIIBBITHOIICHHSIM ILBHIKOCTEH eJIeKTpoHiB Ha piBHI Depmi B
KOHTAaKTYIOUMX EJIEKTPO/iaX I'€TePOKOHTAKTIB. [HIMI ernek-
tpox (Co-Mo-W) Moske OyTH mepeBakHO BiIIOBIqaIbHIM
3a razouyTimBi BmactuBocTi [3]. Ilim wac mocmimkeHHS
€JIeKTPONPOBIAHOCTI TOYKOBHUX KOHTAKTiB Ha OCHOBI
crutaBy Co-Mo-W KOHTaKkTH AEeMOHCTPYBAJIH OpHIiHATHHY
3AJIOKHICTh EJIEKTPHYHOTO OMOpY B daci, sKa BiTBOPIOE
CIIEKTpaJIbHY KapTHHY B3a€MOIl TOYKOBOI'O KOHTAaKTY 3 ra3o-
BOIO CYMIILIIIIO, MPOSIBISIIOYM HA KPUBUX BIATYKY CKIIAJHY
HEMOHOTOHHY CTpYKTypy. Ilpuknaam pe3ynbratiB, oTpHMa-
HUX [Tl YaC MPOBEICHUX JOCIHKEHb, IPUBEICHI Ha pHC. 3.
Tpeba BiI3HAYMTH BUCOKHUI PIBEHb BIATBOPIOBAHOCTI KPHBHX
BIATYKY I TICBHOTO BOJIOHTEPA 1 BBAXKATH ITFO XapaKTCPHUC-
TUKY 32 METa0ONiYHUH TPO(iIs, SKUH MOXE 3MIiHIOBATHCH
TIpH TIOSIBi PO3JIAAiB Y CTaHi 300poB’st moauHu. Lle mo3Boste
BUKOPUCTOBYBAaTH Wi BiIryKH IJIsI PO3POOKH MEAWYHHX
IIarHOCTUYHHUX 3ac00iB.

ik

) f

(o] 50 100 400 500 600 700
t, cek

Puc. 3 — Binryk roukoBoro rerepokonTtakry Cu/ Co-Mo-W na
Iito ra3y, sKui BUIuxae oauaa. CTpinka mokaszye mo4aTok Jii
ra3y BpoJoBx 20 cek. Omip KOHTaKTy y piBHOBaXKHOMY CTaHi
IO IOYaTKy BILTMBY Ta3zy Ry =12 Owm;

Jdpyrum 00’€KTOM i AOCIHIIKEHb OYB ra3ormoio-
HHUHA BOJCHb. AKTYaJIBHICTh Takux poOIT 0a3yeTbcsl Ha
TOMY, IO 3 OJHOTO OOKy IIel Ta3 He Mae CMaKy Ta 3ara-
Xy, a 3 IHIIOTO — BOJCHb € BKpaill BHOYXOHEOE3NMEeYHHM
NpU TIEBHUX YMOBax Ta y MPUCYTHOCTI KHUCHIO, SIKHH €
OJIHAM 3 TOJIOBHMX KOMITOHEHTiB aTMochepu. Tomy myxe
Ba)XKJIMBO KOHTPOJIIOBATH TPOLECH HA MiANPUEMCTBAX, SIKi
MOXYTb CYIPOBOJKYBAaTHCS BUTOKAMH L[OTO Ta3y, 30KpeMa,
HA TAKUX MOTY)KHUX BHPOOHUIITBAX, SIK aTOMHI ctaHiyi. [Tin
yac poOOTH PEaKTOPiB MOXKIIMBI HAJUTHIIIKOBI BUTOKH BOJIHIO,
1110 MOJKE IIPU3BECTH JI0 BUOYXIB Ta PyiHYBaHHS €Hepro0Iio-
KiB 3 TJI00aJIbHIMH KaTacTpOQITHNMH HACITIIKAMH.

VY mpoBeleHHMX EKCIEPUMEHTax MO JIOCHiHKEHHIO
BIUIMBY BOJIHIO Ha TOYKOBHMH KOHTAaKT ra3-areHT J0/aBaB-
Cs1 KOPOTKUM IMITYyJIbCOM JI0 KOMIpKH, B SIKifl 3HaXOAWBCSA
CTBOPEHHH 332 METOJIOM «TOJIKa-KOBAJI0» FeTePOKOHTAKT
Cu/Co-Mo-W. Ha Puc. 4 npuBeieHa XapakTepHa 3ajex-
HICTh €JEKTPUYIHOI MPOBITHOCTI TOYKOBHX KOHTAKTIB TIiJ
BIUIMBOM BOJIHIO BiJl 4acy €KCIO3HUIII.

AncopOI1ist BOJHIO Ha TIOBEPXHI KaHATy MPOBiIHOCTI
TOYKOBOTO KOHTAKTy HPHU3BOAUTH IO 3POCTaHHSA HOro
SIIeKTPUIHOTO Oropy. OCKIIBKM TOYKOBHH KOHTAKT 3Ha-
XOIHUTHCS B 3aKPHUTI KOMIpIi, MOJaibIIa B3aeMOIIS 3
OTOYYIOUMM HOI0 Ta30BHM CEPEJOBHUILIEM, IO MICTUThH
BOJICHb, TMPHU3BOAMTH JI0 MOJAJBLIOr0 TPHBAIOTO B Yaci
CTYIIHYATOMOMIOHOTO  TalIiHHS  EJIEKTPOIPOBIIHOCTI.
TpuBanicte y 4aci npoueciB 3MiHH €JIEKTPONPOBITHOCTI,
a TakoX il CTyNiHYaToONmoxiOHE 3pOCTaHHS CBiAYaTh MPO
HasIBHICTh HE3BOPOTHHX IPOLECIB NP B3a€MOJIl BOAHIO
Ta MOTPIHHOTO CIUIaBy. Y 3BA’3KYy 3 MM MOXJIMBO TPH-
IyCTUTH, IO OIIp KOHTAaKTy 30UIBIIYEThCA BHACIIIOK
(¢opMyBaHHS TigpUAIB METaliB 3 HU3BKAM piBHEM
CJIEKTPOTIPOBITHOCTI, a TAaKOXX BHHUKHEHHA Je(eKTiB
KPUCTAJIYHOI CTPYKTYPH MIATPaTOK METaJiB mpu Audys3ii
MOJIEKYJT BOJHIO B 00’€M KaHaIy MpOBiAHOCTI. OCKITBKH
O3HauYeHa METOJMKa EKCIIEPUMEHTY He J03BoJjisuia 3a0e3-
MEYUTH PeJIaKcaiiiiHi mporecu (3aMiHy Ta30BOTO Cepeio-
BUILA, 10 JOCHIIKYBaloch, Ha HEHUTpalbHE), OyJI0 Ipo-
BEJCHO CKCIIEPUMEHTH, B SKHX TOYKOBHH KOHTaKT
3HAXOJUBCS B TOTOLIl HEHTPaIbHOrO 3 OOKY CEHCOPUKH
razy — B aproHi. B xo1i ekcriepuMeHTy Ha HaHOCTPYKTYPY
JsUTM TOPIisIMA BOJHIO, SIKi B TIEBHI MOMEHT [0aBa-
JIMCh IO OCHOBHOTO MOTOKY a3y i MaJi KOHTPOJIbOBaHY B
Yaci TPUBAIICTh BIUIMBY. 38 TAKUX YMOB IIPOBEACHHS CK-
CIEPUMEHTY OyJla MOKJIMBICTh TAKOX OIIIHHUTH 1 PETYIIO-
BaTH KOHLICHTPALIIO Ia3y-arcHry.

R, Om

L L L L L
0 50 100 150 200 250 300
t, cek

Puc. 4 — Biaryk toukoBoro kourakry Cu/Co—Mo-W Ha aito Bo-
nHIO KoHIeHTpamieio 0,1 06’emMHnX BifcoTka. CTpisika mokasye
MOYaTOoK [ii iMITyJIbcy Ta3y. Omip KOHTaKTy y PiBHOBaKHOMY
CTaHi JI0 MOYaTKy BIUIUBY ra3y Ry =20 Om.

IMpuknan peakuii mikpokontakty Co—Mo-W/Co-
Mo-W Ha BIUIMB iMIyIbCy BOAHIO KOHIEHTpALIEIO
0,1 06’eMHHX BiICOTKAa HaBEIACHO Ha puC. 5. 3MiHa yMOB
MPOBEACHHS CKCIICPUMEHTIB HE BIUIMHYJIAa HA XapakTep
TOBEAIHKH EJEKTPONPOBITHOCTI TOYKOBUX KOHTAaKTiB. B
3a3HAYCHUX YMOBAaX HAHOCTPYKTYpPa TaKOX JIEMOHCTPY-
BajJla TPUBAITY 3MiHYy €JIEKTPOIPOBIIHOCTI HA GaraTo Io-
PAAKIB, a TaKOX HASBHICTh CXiMYATOMOAIOHMX 3MiH, IO
CBIIYUTH PO HASBHICTh MOBLIBHUX IMPOIECIB B3a€MOIIT
MOJIEKYJl BOJHIO Ta MaTepiay, IO CKJIajgae TOYKOBHU
koHTakT. CiiJy 3BEpHYTH yBary Ha BIICYTHICTh ITOBHOI
peakcarii eJIeKTPOIpPOBITHOCTI TOYKOBOTO KOHTAKTY IO
piBHOBaXXHOTO cTaHy. BoueBup, e OB’ SA3aHO C HAasBHI-
CTIO XiMi4HOi B3aeMOJii BOJHIO 3 MaTepiaioM KaHaTy
MPOBITHOCTI TOYKOBOTO KOHTAKTY.
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Puc. 5 — Biaryk toukoBoro koHtakty Co—-Mo-W/Co—Mo-W na
IiT0 BOAHIO B MOTOII aproHy. CTpijika mokasye Mo4aTok mnepiomy
nii ra3y TpiBanucteio 20 cex. Ha BcTaBui nokazaHuii OuH i3
TIPOMIXKKIB CXiA4aToi 3MiHM MPOBiAHOCTI KOHTAaKTy. Omip KOH-
TaKTy y piBHOBaXHOMY cTaHi Ry =39 Om

BucHoBok. TakuM 4YMHOM, pPe3yNbTaTH €KCIepUMe-
HTIB IOKa3ajH, IO EJEeKTPONPOBIJHICTh TOYKOBUX KOH-
TaKTIB HA OCHOBI MOTPIHHOTO CIUIABY CYTTEBO 3MIHIOETH-
sl SIK TIpM Aii cyMili rasiB, SKy BUIMXA€E JIIOJNHA, TaK 1 B
aTMmocdepi raszonogioHoro BoaHto. lle Bkazye Ha Te, 110
€JIeKTPOXIMIYHO CHHTE30BaHWH moOTpiHUA crutaB Co-
Mo-W mosxe OyTu eeKTHBHO BUKOPUCTAHHUH SK MaTepi-
aJl 9yTIMBOTO €JIEMEHTY CEHCOpa, Ha 0a3i SKOTo JOLiIb-
HOIO € pOo3poOKa HeiHBa3iBHOI MEAWYHOI MiarHOCTHKH
CTaHy 3J0pOB’A XHMBHX icTOT. KpiM Toro, TepHapHMiA
CIUIaB, SKHU JTOCTIJKYBaBCs, MOXe 3a0e3neduT edex-
THBHY JIH0 CHTHAI3aTOpa BOJHIO B TOYKOBO-KOHTAKTHIl
apxitekTypi. Takuii curHani3aTop Moe OyTH 3aCTOCOBaHHI B
MPHUCTPOSIX, 10 3ar00IraloTh JOCITHEHHIO BUOYXOHeOe3ey-
HHUX KOHIICHTpAI[i BOJHIO B aTOMHIM 1 KOCMIYHIA TEXHII,

MAIIMHOOYMIBHIN, XIMIUHIN, MaTUBHIN, METATypTrilHIH 1 iH.
ramy3sx IPOMHCIOBOCTI. B  pesymbraTi mNpoBeaeHHX
JOCITIDKeHb OTPUMaHI JaHi, AKi CBiM4aTh PO Te, IIO
CTBOpPEHI 3a cHenu(igHOI0 METOAMKOI0 CEHCOPHIi
MIPUCTPOT Ha OCHOBI TOYKOBHMX KOHTAaKTIB 3JIaTHI MOKa3y-
BaTH BHCOKY YyTJIMBICTb K JIO PI3HUX XIMIYHHX PEUOBHH
CKJIaJTHOT Ta30BO1 CYMIlIIi, TaK i 10 ra30Io/[iOHOTO BOJIHIO.
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