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AHHOTAIHS. Pa3pa6OTaHLI 1 NOJIY4YCHBI HOBbIC MaTCpUaJIbl HA OCHOBE MO,HI/I(l)I/IIlI/IpOBaHHOFO THUTaHaTa 6ap1/151 C
3aJJaHHBIM KOMIIIICKCOM BHCKTpO(I)I/IBI/I‘-ICCKI/IX 1 OKCIUTyaTallHOHHBIX CBOICTB JUIL 9YBCTBUTEIIBHBIX 3JIEMEHTOB
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Abstract. New materials based on modified barium titanate with a given set of electrophysical and operational
properties for sensitive elements of carbon dioxide sensors have been developed and obtained.
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B Hacrostiee BpeMst TpeOyeTcst MOCTOSHHbIH KOH-
TPOJIb COZIEPKAHMS YTIIEKUCIIOTO Ta3a B Pa3IMYHBIX
cdepax neaTenbHOCTH YeIoBeKa (padodee mpocTpaH-
CTBO, OKpY’Karollas cpeia u Ap.). Y CHIICHHBII KOH-
Tpoutb 32 KoHneHTpauueit CO; ocymiecTBIseTCs B BbI-
6pocax mpeanpusaTuil. K ra3oBeIM ceHcopaM Mpeab-
ABJISIETCS PAN TpeOOBaHMM, TaKMX KaK BBICOKas
YyBCTBUTEIBHOCTh, OBICTPOJECHCTBHE, HAIE)KHOCTb.
[TomypoBOTHIKOBEIE KEpaMUYECKHE MaTePHAaJIbl Ha
OCHOBE MOAN(HUIIMPOBAHHOTO TUTaHAaTa Oapus obia-
JIaf0T HEOOXOMMMBIM KOMITIEKCOM (PH3MKO-TEXHUUE-
CKUX M 3JIEKTPOPH3MYECKUX XapPAKTEPUCTHK, KOTO-
pbIe MMO3BOJISIOT MCHOJIb30BaTh MaTepuai Ul co3/a-
HUS JaTYNKOB YTIIEKHCIIOTO Ta3a.

Lenpio TaHHOTO HMCCIIEAOBAaHUS SIBISIETCS pas3pa-
060TKa COCTaBOB M TEXHOJIOTMH CHHTE3a KepaMHKH
JUISl 4YBCTBHUTENIBHBIX 3J1eMeHTOB AaTunkoB CO».

Jlig cuHTe3a CerHEeTOKepaMHUKH, METOIOM BBICO-
koTemneparypHoro cnekanus (BC), Ha ocHOBe MOH-
(bUITIPOBAHHOTO TUTAHATA OAPHS MPUMEHSIIHCH Clie-
nyrome marepuansl kBanupukanuu XY: BaCOg,
TiO,, CuO u Lay03 B konmmuectse BaTiOs k CuO 1:1
u cBepx 100 mac. % BBoauiocsk 1, 3, 5 mac. % okcuna
naHTaHa. McxomHas cMech B 3aJlaHHOM COOTHOIIE-
HHH TI0/IBEprajiach COBMECTHOMY CyXOMY IIOMOJIy B
MHKPOLIAPOBOH MEJBHMIIE, 3aT€M IIHMXTa clieKajaach
npu Temrieparype 1250 °C ¢ BBIIEep)KKOH IpH MaKCH-
ManbHOU Temmepatype 2 4. [Tocne oOxura maTepuan
MOJBEPrajcCs MOBTOPHOMY H3MEIBUYEHHIO B MHKPO-
11apOBOM MEJIbHUILIE.

Jis cuHTe3a KepaMHMKH METOJIOM XHUMHYECKOTO
ocaxaenust (XO) UCMOL30BAIACH XJOPHUIIBI KBAH-
¢ukammu YJIA: 6apus, THTaHa, MeIU ¥ TaHTaHa. B ka-
YECTBE PACTBOPUTENS MPUMEHSIINCH AUCTHIUTUPOBaH-
Hasl BOZIa M TWJIOBBIM CIHMPT, B POJIM OCaJUTENs HC-
MOJIB30BaJIach IaBeneBast Kuciora. s mosydeHus

MOIU(HUITUPOBAHHOTO THTaHaTa Oapys BHaYaIe OBLITH
MIPUTOTOBJICHB BOJIHBIE PacTBOPHI XJIOPHUAOB HCXO[-
HBIX KOMITOHCHTOB C KOHIIEHTPAIMsAMH, oOecIieurBa-
IOIIUMHU TIOJIHYIO CTEXHOMETPHIO IPOTEKAaHWs CHH-
Te3a. Takke IOATOTOBJICH PacTBOP ILABEIEBOM KHC-
70Tel B 50%-HOM H30BITKE IO OTHOIIEHHIO K He-
00X0AMMOMY ISl IOJTHOTO OCaXK/ICHUIO KOMIIOHEHTOB
KOHEYHOTO pacTBopa. PacTBop Xxnopunia TuTaHa moja-
BaJICS B BOJJHO-CIIMPTOBOI PAaCcTBOP IPH MOCTOSHHOM
MepeMeIINBaHNuN, 3aT€M B IIOJyYCHHBIH pacTBOp J0-
0aBIsUIMCH IPyrHe KOMIIOHEHTHI, a TaKKe CIUPT, He-
OOXOZMMBINH ISl COXPAaHEHHUs MPEXHEr0 COOTHOIIIE-
HUA Bozia/ciupT. [locie cMemmBaHust HCXOIHBIX KOM-
MIOHEHTOB JI00ABIISICS PACTBOP IABEJICBOM KHCIIOTHI,
TIOJTydeHHas! CyCIIEH3HsI TToJIBEpraiach (QMILTPALUN 1
MIPOMBIBKE pacTBOPOM aMMHAYHON M TUCTHIIMPOBAH-
HOM BOABI JI0 TIOJTydEeHNUs] HEHTpaIbHON MK crnaborie-
J09HOM cpesipl. OcaloK MOBEPTaCs CyIIKe U IPOoKa-
nuBanuio npu TemriepaTtype 900 °C ¢ BeIIep)KKoi pu
MaKCHMaJIbHOH TemmiepaType 1 4.

W3 momy4eHHBIX KepaMHYECKUX MOPOIIKOB IpH-
TOTaBJIMBAJIACH BOJIHAS CYCIICH3MsI, KOTOPasi HAHOCH-
Jach Ha KpHUCTaJUl aHOAWPOBAHHOTO AalllOMHHHS C
IUITATHHOBBIMH 3JIEKTPOJIaMH, 3aTeM ITPOHCXOIUIIO
BXKHUraHHE B JIEKTPUUYECKON Me4H NPpU TeMIepaType
850 °C B Teuenuu 5 4. ITocne oTkura KpucTaml Noa-
BEprajicsi MOHTaXKy B KOPITyC CEHCOpa.

Pesynpratel peHTreHO(a30BOr0 aHanM3a MOJ-
TBEPXKIEHO, 4TO HeMoaAnpUIMpoBanHbiii BaTiOs, mo-
Jy4eHHBIA METOZOM BBICOKOTEMIIEPATypHOTO CIeKa-
HUS, SIBIIIETCSI MOHO(a3HBIM. DKCTpeMyM Auppaxiu-
OHHOTO MaKCHMyMa Haxomutcs npu 20 =32 u 45°. C
BBeneHueM okcuna meau (l1) HaGmomaeTcs: cHUXe-
HHE MHTEHCHUBHOCTH OCHOBHOT'O pedJiekca TUTaHaTa
Oapwsi, TaKXKe NMPOMCXOAUT paclleIUICHHE NHKa MpU
45°, 9TO CBHIETENILCTBYET 00 YBEIMUECHUH CTEIIEHU
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TETParoHaIbHOCTH TEPOBCKUTOBOMH KpHCTAJLUINYE-
CKOU PEIIEeTKH, UMEIOTCS PedIIeKChl, CBA3aHHBIE CO
CBOOOIHBIM (HENPOPEAarnpOBABIIMM) OKCHIOM MEIN
(1. Beenmenue okcuma JlaHTaHa CIOCOOCTBYET KpH-
cTayuiM3auMy  HOBOM (a3l ¢ Qopmynoi
Ba0o,05CuOg 5La0,05s TiO3, KoTOpas o6aagaeT MEHb-
el CTEMEHBI0 TETPArOHAILHOCTH MEPOBCKUTOBOM
CTPYKTYPBI, TAK)KE IPOUCXOIUT yBEIHUCHUE pedek-
coB B obmactu 20 = 32 u 45 ° u CHIKEHHUE pacIierie-
HuUs pedaexcon mpu 20 = 45 °. IIpu cuHTE3¢ METOIOM
XMUMHUYECKOTO OCAKIACHHS PEHTIeHO(a30BbIi aHaIN3
MOoKaszaj, dYTO OCHOBHOH  (¢a3oii  sBisieTcs
Ba0o,05CuOq sLao,05TiO3, Takke MPHUCYTCTBYIOT
MaKCHMYMBI, OTHOCsiIIMecs: K cBoboHomy CuO.

C NOMOIIBIO AIEKTPOHHON MHKPOCKOIHMH OIICHEHA
MHUKPOCTPYKTypa MONyYeHHBIX MatepuanoB. Kepa-
MHKa, OJIy4YC€HHAasA MECTOJAOM XUMHUYECKOI'0 OCaAXKIC-
HUS M3 PACTBOPOB, XapaKTepu3yercst OOMbIICH c-
MEPCHOCTHIO M OJHOPOMHOCTBIO, UEM MaTepHal Mo-
nydenuslidi  meromoM (BC), »3T0 00ycnoBiieHO
CHocoboOM CHHTE3a, T. K. IPU U OCAXKICHUH IIPUMEHSI-
I0TCSI BBICOKOJIMCIIEPCHBIE U 00Jiee OJJHOPOIHBIC IO
COCTaBY MPEKyPCOPbL. METOA XMMUUYECKOTO OCaXKIe-
HUSI CIOCOOCTBYET MOJYYCHHIO Marepuaia ¢ Ooiee
BBICOKUMH OKCIIIyaTallMOHHBIMU XapaKTepucCTu-
kamu. Ha pucynke 1 u306paxkeHa MHKPOCTPYKTYPa,
MOJTyYEHHAsT METOJOM DIIEKTPOHHON MHKPOCKOIHH,
moauduimposannoro BaTiOs + CuO (1:1) ¢
nobaBieHueM 5 mac. % OKcujia JaHTaHa.

PucyHoK | — DeKTpoHHbBIE CHUMKH MOAN(DUIIMPOBAHHOTO
BaTiOs + CuO (1:1), 1ONOIHUTEIBHO COAEPIKALINH
5 mac. % La203 ((a) — meron (BC); (6) — meron (XO))

HpOBCI[eHO HCCICAOBAHUE 110 U3YUYCHUIO YICIIb-
HOTO 00BEMHOTO QJICKTPUYCCKOTO COIIPOTUBJICHUS
KEepaMUKH B 3aBUCHUMOCTU OT YaCTOTbI U3MCPCHUA.
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Hemomudumuposanusiii  BaTiOs,  moiy4eHHbIH
JIBYMsl METOJaMH XapaKTepU30BajJCs YJCIbHBIM
IEKTPUUECKUM COIPOTHUBIICHUEM paBHBIM
12 - 10° Om'm npu wactote 25 T'n. C yBenuueHnem
yactorel Toka (1 kI'm) compoTuBiIeHHE cTanIo
chmkathest M cocraeuio 11 (BC) u 10 - 10° Om'm
(XO), npu 50 xI'm py = 4,5 u 3,8-10° Om'm
COOTBETCTBEHHO. YMEHBIICHHE COMPOTUBICHHUSA C
YBEIMUYCHNEM YacTOTHI TOKa CBA3aHO C TPYIHOCTHIO
MOJSIPU3alMA  MaTepHana, AWIONN HE YCIEBAaroOT
TIEPEOPUEHTUPOBATHCS B MPOCTPAHCTBE, TEM CaMbIM
HE BHOCSAT 3HAYUTENBHBIA BKJIAA B 3JICKTPUIECKOE
conmpotuBiieHne Marepuana. C  yBenWdeHHEM
COZIep)KaHUSI OKCHJa JIaHTaHa B  KepaMHuKe
HaOMIoaeTcss CHIKGHUE 3HAYCHUH  YIEJIBHOTO
00BEMHOT0 D3JIEKTPUYECKOTO CONPOTHUBICHHS, 3TO
CBs13aHO ¢ TeM, 4To La,O3 npuBOAMT K U3MEHEHHIO
JNIEKTPOHHOM  CTPYKTyphl Kepamuku. CHHTE3H-
pOBaHHBIN KepaMHYeCcKHil MaTepHal B cucreme Ba-
TiO3—CuO-La;03 obmagaeT HCKaKEHHON IIEPOBCKH-
TOBOH CTPYKTYpOH, T. K. B PELIETKE NPOUCXOAMUT
3aMeIeHNe NOHOB THTaHaTa 0apus MOHAMH MEIU U
JIaHTaHa, [IPU 3aMEIIeHUN Oapust JTaHTaHOM 0o0pasy-
eTcsl BAJICHTHBIN AIIEKTPOH. [ KoMIeHcalu HoH
Ti* nepexoaur B Ti**. Takum 06pa3oM B CBA3H ¢ JIaH-
HBIMH TI€PEX0/IaMH YMEHBILAETCS DIIEKTPHYECKOE CO-
MIPOTUBJICHHE MaTepuaa, 3a CUeT MOJBHIKHBIX JJIeK-
TPOHOB, KOTOpBIE JIETKO MEPEMEIaloTcsi oA Jeii-
cTBHEeM 3JekTpuueckoro mons. CuO obpasyer
TOHKHI TOBEPXHOCTHBINA cioil Ha 3epHax BaTiOs.
JlaHHbBIE MaTepHabl IMEIOT pa3HbIe THIIBI IIPOBOIH-
MocTH (P ¥ N COOTBETCTBEHHO), COUETAHHUE BHIIICYKa-
3aHHBIX (PAKTOPOB MPUBOIAWT K BO3HUKHOBEHHIO
SHEPreTUYECKNX YPOBHEH BOIM3M MOBEPXHOCTH pas3-
nena (a3 ILI./Ta3, 9TO CIIOCOOCTBYET YIIyUIICHUIO
CEHCOPHBIX CBOMCTB M HKCIUTyaTaI[MOHHBIX XapakKTe-
PHUCTHK MaTepHana.

B xope paboThl ObLI0 YCTAaHOBICHO, YTO JATYUKH,
MOJTy4eHHbIE Ha OCHOBE MOAN(HUIIMPOBAHHOIO THTA-
HaTa Oapusd, 067alal0T MOBBIIIEHHON YyBCTBHUTEb-
HOCTBIO, MaJIbIM BPEMEHEM JICTEKTHPOBAHUS M pe-
JIaKcaly. JKCIUTyaTallnOHHbIE XapaKTePHCTHKH Ta-
30Boro cencopa CO; ¢ 4yBCTBUTEIBHBIM 3JIEMEHTOM
13 pa3paboTaHHOTO KEPaMHUYECKOTO MaTepHaa: Ko-
3¢ QUIHEHT YyBCTBUTEILHOCTH K YITIEKHCIOMY Ta3y
1,25-1,29; xoadpdumment aysctBurensHOocTH K CO
1-0,7; BpeMs meTeKTHpOBaHUs coctaBiseT oT 40 1o
60 c; Bpems penakcaruu 90—120 c; pabouast Temme-
patypa 20-25 °C.

Ha ocHOBe 1moty4eHHbIX JaHHBIX MOXKHO C/IeJIaTh
BBIBOJI O TOM, YTO YyBCTBUTEJbHBIC DJIEMEHTHI T'a30-
Boix CO; Ha ocHOBe MomuduippoBanHoro BaTiOs
(nonbI-Moaudukaropsl — Cu?* u La’"), obnanaror no-
BBIIIEHHON YyBCTBUTEJILHOCTBIO, CHW)KEHHBIM Bpe-
MEHEM JETEKTHPOBAHUS U pellaKCalliy, a TAaKXKe sIB-
JISIFOTCS IOCTATOYHO CTaOMIbHBIMU.



