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(57) Pedepar:

N3o0pereHre OTHOCHTCA K OOJACTH TOIUTMBHBIX 3JEMEHTOB U MOXET OBITh
HCIIOJB30BaHO IS CO3JAaHUS HCTOYHHUKOB TOKA B PA3IMYHBIX OTPACISIX MPOMBIILICHHOCTH.
TexHudeckuii pe3yinbTarT COCTOMT B YIOPONIEHHH TMpoIllecca IMOTYYCHHUS MCXOMHBIX
MaTepHuaaoB Uil GOPMUPOBAHHUS STUCHKH TOILUIMBHOTO JIEMEHTA, B YAYYIICHHHN UX Ka4eCTBa,
B YIOPOINCHHH (GOPMHUPOBAHUS WHIWBUIAYAIbHOW SYCHKHM TOIUIMBHOTO 3JEMEHTa, B
YMEHBIICHUHN TOJIIUHBI JJEKTPOIUTHOTO CIIOS, B YBEIMYCHUHW MOIIHOCTH TOIJIUBHOTO
JJEMEHTa H CTAOWJIBHOCTH €ro paboThl MpU TpUEeMIIEMBIX yciaoBusx. CoriiacHo
H300pETEHUIO B TOIUIMBHOM DJJIEMEHTE, COCTOSIIEM H3 KaToJa, aHOAa M DJCKTPOJIHUTA,
KOKIBIH W3 KOTOPBIX COJCPIKUT CIOXKHBIE OKCHUIBI METAJLIOB, IPHYEM IOPUCTHINH aHOI
MPEJCTABISIET COOOM KEPMET, B COCTAB KOTOPOTO BXOIWUT HUKEIh W CTAOWIM3HPOBAHHBIN
UTTPUEM CJOKHBIH OKCHJ LHMPKOHHUS, IOMUPOBAHHBIH TagOoIMHUEM OKCHUJ LEPHs WU
JOIMPOBAHHBIA CaMapueM OKCHJI ILIEpHs, a MaTepual 3JIEKTPOIUTA COACPIKUT CIOKHBIC
OKCHABI TOTO € THMA, YTO M aHOJ, KaToX COCTOMT u3 cioxHoro okcuaa Li,NiO,, rme

x=0,1+0,5, npeumymectBenHno 0,3-0,45, B coctaB aeKkTpoanTa J0OaBICHBI MICIOYHBIC UIH
KapOOHAaTHbIE COEAMHEHHS B KoindecTBe, coctaBisgomeM oT 30 mgo 50% or maccsl
ANEKTPOJINTA, CIOXKHBIE OKCHIBI aHOJA, KaTola W JJICKTPOJIMTA TOJYyYCHBI B pe3yiabTaTe
MUPOJIN3a MOJUMEPHO-COJIEBBIX KOMITO3UIIMH, TOPUCTOCTh aHO/la cocTaBisieT He MeHee 30-
40%, a ymenmbHash MOBEPXHOCTh HPOBOMSAIINX KHUCIOPOJ TBEPABIX OKCHUAOB, BXOASIINX B
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coCTaB aHoAda, KaroJga H SHCKTpOJ'II/ITa, COCTABJIICT HE MCHCC 50 M2/F. 3 Hni.
TonAHBHLIH 3JIEMEHT

Amnon — xepmer Ni — CepgSmg30;

/

V4
[ T JJeKTPOJHT — CMECh
N\ Ceg sSmy»0; 1 NaOH

Karoa - Li,NiO;
Pur.2

Hacrosimee n3o6perenne 0OTHOCUTCS K 00aCTH TOTUIMBHEIX 3JIEMEHTOB U MOXKET OBITh
UCITOJIB30BAHO JIJIS CO3MaHUS HCTOYHUKOB TOKA B PA3JIMYHBIX OTPACIISIX MPOMBIIIICHHOCTH.

W3BecTeH TOMIUBHBIN 3JIEMEHT, KaTo KOTOPOTO MPEACTaBIIeT CO00H cMeCh HUKEIIEBOTO
MOPOIIKa U OKcHa ITuTus (cM., HarpuMep, mareHT CIIIA Ne4386040, 1983 1.). Jns
(hopMUpOBaHUS KaTOJ|a C MOPUCTOH CTPYKTYPOH YKa3aHHYIO CMECh OOKHTaroT Ha BO3JIYXE.
[Ipu oGxure popMuUpyeTcs cocTaB LiyNi(j_x)O, rae x=0,005+0,25, npenmymecTBeHHO
0,02.

M3BecTeH TOTUTMBHBIN JIEMEHT, B COCTAaB Karoaa KOTOPOTO BXOJIUT JTUTUPOBAHHBINA OKCHIT
HHUKEJS, MOIy4YaeMbli IPU B3aMMOACHCTBUU HUKEIEBOTO MIOPOIIKA U KapOOHATa HUKEISI
(cm., manpumep, natert CLIA Ne5688292, 1997 r).

M3BecTeH TOIUTMBHBIN JIEMEHT, B COCTaB KOTOPOTO BXOJUT JIBYXCJIOWHBIN KaTtoxd (CM.,
Hanpumep, nmateHT CIIIA Ne6420062, 2002 1.). ITepBbIii coi cogepKUT oborameHHbIH
JTUTHEM OKCHUJ HUKEIS, a BTOPOU - aKTUBHPOBAHHBIN IIEPHEM KOOATBTUT JIUTHS.

W3BecTeH TOTUTMBHBIN JIEMEHT ¢ PAaCIUIaBICHHBIM KapOOHATHBIM JIICKTPOJIUTOM,
MaTepHuaj KaToaa KOTOPOTo COAEPKUT OKCUbI IUTHS, OKCUIBI IEPEXOAHBIX METAJIOB U
no6aBky (cM., Hapumep, nateHT PO No2248649, nara myommkanuu 2005.03.20). B
KadecTBE JOOABKU UCIOIB3YIOT OKCUJ PEIKO3EMEIBLHOIO 3JIEMEHTA B CIEIYIONUX
COOTHOILICHHUSX O (popMyJIe:

Ln,LiyTyO3.5,

rne Ln - La unu cMech, cocTosmas nNperuMyIecTBeHHO 3 La u 0JJHOTO UIU HECKOJIbKUX
JAHTaHOUJIOB,

T - nepexoaHblii MeTail1 U3 cienyouiero psga: Mn, Fe, Co,

x=0,8-1,

y=0,5-1,

w=0,01-0,7,

WHX+y=2,

0=0-1.

W3BecTeH TOIUTMBHEBIN IEMEHT, JIEKTPOIUT KOTOPOTO, PA3MEIICHHBIN MEXIy KaTOIOM U
aHOJIOM, TIPEACTaBIET cO00I CTAaOMIN3UPOBAHHYIO OKCHIOM UTTPHUS WM HHOOHUS
MPOBOIAIIYIO HOHBI KHUCIOPOaa KEPAMUKY M3 OKCHJIa BUCMYTa M MOXKET COACPIKATH OKCHUJT
OUPKOHUSA (CM., HapuMep, nateHT P No2221315, mara myomukanuu 10.01.2004 1.).

W3BecTeH TOITUBHBIN YJIEMEHT, IIEKTPOIUT KOTOPOTO COACPIKUT aKTHBHYIO
COCTABJISIONIYIO B BUJIE CMECU KapOOHATOB U THIPOKCUIOB METOYHBIX METAIIJIOB U
(hopMupyrOImUi MaTepual - aTtoMUHAT TUTHUA (cM., HanpuMmep, naTeHT CIIA Ne4115632,
1978 r.).

M3BecTeH TOTUTUBHBIN JIEMEHT, aHOJI KOTOPOTO BBIMOJTHEH U3 CMECU OKCHIIOB HUKEJIS,
IMUPKOHUSA U XpoMa (cM., HarpumMep, mateHT CIIIA Ne5368951, 1994 r.).

W3BecTeH TOIUTMBHEBIN JIEMEHT, aHO KOTOPOTO COACPIKHUT YaCTHUIIBI, BHIOpAHHBIC U3
TPYIIIBL: OKCUJ HUKEIS, THOKCU KOOAIbTa U ISP WIH UX CMECH W YACTHIIBI THOKCHIa
TUTaHa BHYTPU OCHOBHOTO BEIIECTBA - OKCH/IA IIUPKOHMUS, CTAOUIN3UPOBAHHOTO OKCHIOM
urtpus (cM., HapuMep mateHT CLIA Ne6248468, 2001 1.).

W3BecTeH TOTMBHEBIN DIEMEHT, aHOJI KOTOPOTO MPECTABISIET COOOM MOPUCTHIN
HUKEJIEBBIH CIJIaB, KaTOJ - HOPUCTHIM OKCUJ HUKEIS, JOMUPOBAHHBIN JIUTHEM, A IIEKTPOIUT
- IBTEKTHYECKYIO CMeCh KapOOHATOB IMIEIOYHBIX METAJUIOB (CM., HarpuMep, nmarent CLLIA
Ne5354627, 1994 r).

W3BecTeH TOTUTMBHBIN JIEMEHT, BKJIFOUAIOIINI KaTOI, CBA3AHHBIN C TBEPIBIM
MPOBOJISIINM HOHBI OKUCIHTENS JICKTPOIUTOM (CM., Hampumep, mateHT JP 2001256990,
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nata omyonukoBanus - 21.09.2001 roga). B kauecTBe kaToga MPUMEHEH KEPMET,
HU3TOTOBJIEHHBIA U3 cMecH, cojiepkaiieit oT 5 10 30% mo Becy okcua 1epus,
JOMTUPOBAHHOTO OKCHJJIOM CaMapus I ragoiuHus B konudectse oT 10 10 30 mon.%.
OcranpHOE BEIECTBO B COCTAaBE KEPMETA - OKCHJT HUKEJS.

Bce mpuBeneHHBIC BBINIEC aHAIOTH OTIMYAIOTCS B TOW MIIM MHOH Mepe ONpeaeICHHBIMHU
HeJloCTaTKaMU, OCHOBHBIMHU M3 KOTOPBIX SABJISIOTCS MO0 BBICOKAs CTOMMOCTh, TU00
CIIO’KHAS TeXHOJIOTHS (POPMHUPOBAHUS TOILUIMBHOTO AJIEMEHTA, TMOO HECTAOUIIBHOCTD
paboTHI TOIIIMBHOTO 3JIEMEHTA, THOO0 HEYAOBICTBOPUTEIHHBIC TEMIIEPATYPHBIC MTPEIEITBI
paboTHI 3JIEMEeHTa.

Haubosee 61M3KuM K HACTOSIIEMY HU300PETCHHUIO SBISIETCS TOTIJIUBHBIN 3JIEMEHT I10
mareary WO 2004/013882 «NANO-COMPOSITE ELECTRODES AND METHOD OF
MAKING THE SAME» (mara onmy0nukoBanus 12.02 2004 r.).

JlaHHO€ M300pETeHNE OTHOCUTCS K CIIOCO0aM MOJYYSHHSI KEPAMHYCCKUX SJISKTPOTHBIX
MaTepHraloB, SIBISIOMIUXCS CMEChIO ABYX MiK Ooee koMnoHeHTOB. [lo MeHbIe Mepe,
OJIMH W3 KOMITIOHEHTOB JIOJDKEH OBITH MPOBOISIIUM HOHBI KEPAMHYECKHUM 3JICKTPOJIUTHBIM
MaTeprajoM ¢ HAaHOPa3MEPHBIMH YacTHUIIaMHU (HallpUMep, CTAaOUIM3UPOBAHHBIN UTTPUEM
OKCHUJl IUPKOHUS, TOMUPOBAHHBINA TaJONMHIUEM OKCHJI IEpHsl, JOMMMPOBAHHBIN caMaprueM
OKCHUJI IepHUs ¥ T.1.) ¥, IO MEHBIIIEH Mepe, OJIUH JTOJDKEH MPEICTaBIATh COO0H MOPOIIOK
3JIEKTPONHOTO MaTtepuana. [locneqHuil U3 ynoMsHyThIX KOMIOHEHTOB MOXET OBITh
AIEKTPONPOBOIAIICH KEpaMUKOH (HAallpUMep, MAHTaHUT JaHTaHA-CTPOHINS, JOTHPOBAHHBII
JKEJIE30M MaHTaHUT Mpa3eouMa-CTpOHIHS, (GepPUT JaHTAHA-CTPOHITUS, TOMUPOBAHHBIN
K00aNbTOM (DEeppUT JIAHTAHA-CTPOHIIUS | T.J.) HIIH IPEKyPCOPOM METaNIHUECKOTO
3JIEKTPOIHOTO MaTepuaja (HampuMep, OKCHI HUKENS, OKCUJ MEIH U T.J1.).

[MomoOHBIE HAHOKOMITO3UTHBIC JEKTPOIBI IPHMEHUMEI B Pa3TUIHBIX
3JIEKTPOXUMHUUYECKUX CUCTEMAX, TAKUX KaK TBEPJOOKCUIHbIE TOIJIUBHBIC SJIEMEHTHI,
KepaMHYECKHE KUCIOPOI-TEHEPUPYIOIIHUE CHCTEMbI, Ta30BbIC NaTYNKH, KEPAMUYICCKUEC
MeMOpaHHBIE PEaKTOPHI U KEPaMUIECKUE ra30pa3IeIuTeIbHBIC CUCTEMEL.

B TOMIMBHBIX 37IeMEHTaX BHIIICIPUBEACHHBIC MAaTEPUAJIbI IPUMEHSIOT B CICIYIONTUX
BapUaHTax.

JJ1s M3TOTOBICHUS KEPAMUIECKON AIEKTPOIUTHON MEMOpaHEI CpeIu APYTUX MATEPHATIOB
UCITOTB3YIOT CTAOMITM3UPOBAHHBIA HTTPUEM OKCH]I IUPKOHUS, JOTHPOBAHHBINA raJI0TMHUEM
OKCHJ IIepHsl, JOMMPOBAHHBIA caMapreM OKCHUJ LIepHs U T.1.

J1s M3TOTOBICHUS KaToAa MPUMEHSIOT MAHTAHUT JIAHTAHA-CTPOHIIHS, JOTTHPOBAHHBIN
JKEJIE30M MaHTaHUT Mpa3eouMa-cTPpOHIHS, GepPUT JaHTAHA-CTPOHITUSA, TOMTUPOBAHHBIN
K00aNbTOM (PEepPHUT JAaHTAHA-CTPOHITUA U T.J.

J1s M3TOTOBICHUS aHOAA TOTUIMBHOTO 3JIEMEHTa IPUMEHSIOT KOMIO3UIIHOHHYI0 CMECh
(kepMeT) cTaOMIM3NPOBAHHOTO UTTPUEM OKCHJIA ITUPKOHWUS, JOTTHPOBAHHOTO TaJOTMHIEM
OKcHa LepHs, TOMUPOBAHHOTO caMaprueM OKCHA LepHs U MeTauia (Hanpumep, HUKeIs
WA MEJTN).

HenmocrarkoM MaHHOTO H300PETEHUS SIBISCTCS CIOKHOCTD MOMYICHUS HYKHBIX
MaTEpPHUAJIOB U CI0KHOCTh (OPMUPOBAHUSI COOCTBEHHO SYCHKH TOITUBHOTO JICMCHTA.

3a/1aya HaCTOSAIIEr0 U300PETEHUS COCTOUT B CO3/JaHUH HOBOTO TOILNIMBHOTO DJICMCHTA.

TexHmdeckuii pe3ynbTaT COCTOUT B YIPOIIEHUH MPOIleCcCa MOITYICHHS NCXOTHBIX
MaTepHUaaoB Il GOPMUPOBAHUS STUCHKH TOILUIMBHOTO JIEMEHTA, B YAYUIICHHH UX Ka4eCTBa,
B YIIPOIIEHUU (GOPMUPOBAHUS MHIUBUIYATBHON SUYCHKH TOTUIMBHOTO 3JIEMEHTA, B
YMEHBIICHUH TOJIUHBI IEKTPOIUTHOTO CIIOS, B YBEIMICHIUU MOIITHOCTH TOIUTUBHOTO
AJIEMEHTa M CTaOUIBLHOCTH €r0 PabOoTHI IPU MPUESMIIEMBIX yYCIOBHUSX.

s mony4yeHusl TaHHOTO TEXHUYECKOTO pe3ysbTara B TOIIMBHOM 3JIEMEHTE, COCTOSIIEM
W3 KaTo/a, aHOJa U DIEKTPOIUTA, KAXKIBIA U3 KOTOPBIX CONEPIKUT CIOKHEBIE OKCHIIBI
METaJUIOB, TIPHYEM OPHUCTBIA aHOJ MPEJCTABIISICT COO0H KEPMET, B COCTAB KOTOPOTO
BXOJUT HUKEb U CTAOMIM3UPOBAHHBIN UTTPUEM CJIOKHBIA OKCH]T ITUPKOHUS,
JIOTTUPOBAHHBIA TaAOJMHUEM OKCHJI IIEPHS WU JONMUPOBAHHBIA cCaMapueM OKCHJI IIEpus, a
MaTrepual dIEKTPOIUTA COACPKUT CIOKHBIE OKCHIBI TOTO XKe TUIIA, YTO U aHOJ, KaTo
coctouT u3 cioxkHoro okcuna Liy,NiO,, rae x=0,1+0,5, npenmymecrtsenHo 0,3+0,45, B
COCTaB AIEKTPOIHTA JO0OABICHBI MEIOYHBIE W KapOOHATHRIE COCTUHEHUS B KOTUIECTBE,
coctaistomeM oT 30 10 50% OT Macchl ANEKTPOJIUTA, CIIOKHBIE OKCUJIbI aHOJIa, KaTo/la 1
3JIEKTPOJINTA MOJYYSHBI B PE3ybTaTe MUPOJIN3a MOJTUMEPHO-COJIEBBIX KOMITO3UIIHH,
IOPUCTOCTb aHoJa cocTaBaseT He MeHee 30-40%, a ynenbHasg NOBEPXHOCTh NPOBOISIIHUX
KHUCJIOPOJ TBEPABIX OKCHUIOB, BXO/SIINX B COCTAB aHOJ/A, KaTOJa U dJEKTPOJIUTA,

cocrasisieT He MeHee 50 M2/T.

CyIIHOCTh HACTOAIIETO N300PETECHUS COCTOUT B CIEAYIOMIEM.

N3BecTHBI CTIOCOOBI MOTYYCHHS MTOPOIIKOB CIIOKHBIX OKCHJIOB, OCHOBAaHHBIC Ha
MEXaHUYECKOM U3MEIbUYCHHUH CIIOKHBIX OKCHIOB MOCJIE CHHTE3a MOCICIHUX (CM.,
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Hanpumep, nmareHT SU Nel1806046, nara onyonukosanus 30.03.1993 r.). [Topomxu
MOI0OHOTO THUIIA MTPAKTUYECKH HETPUMEHHUMBI IS CO3/IaHUs TOIUTMBHBIX AJIEMEHTOB.

W3BecTHBI CIOCOOBI MONTYYSHUS CIOKHBIX OKCHJIOB, B KOTOPBIX HUCXOIHBIN pacTBOP
pPacHbUIAIOT B Ta30BOM MOTOKE ISl TTOTYYEHUS MEITKOJUCIIEPCHOTO MOPOIIKa C BEICOKOH
yIIeJIbHON MOBEPXHOCTHIO (CM., Harpumep, nareHT Poccun Ne2175643, nata

onyonukoBanus 10.11.2001 r.; marent CIIHA Ne7255954, nara onybnukoBanus 14.08.2007).

Jl1st momy4yeHus: BRICOKOAMCIIEPCHBIX MOPOIIKOB OKCHIOB ¢ HAHOPa3MEpPHBIMU YaCTHIIAMHU
MPUMEHSIOT PacHblJIEHNE NCXOIHBIX PACTBOPOB B YIBTPA3BYKOBOM IT0JI€ (CM., HallpuUMeD,
nateHT WO/2005/037709, nata onyonukoBanus 28.04.2005 1.).

N3BecTeH crocob noxyyeHus MOPOIIKOB CI0KHBIX OKCHUIOB, OCHOBAHHBIN Ha MUPOIH3E
MTOJINMEPHO-COJIEBBIX KOMITO3UIMH. [IpruMeHenne 3Toro cnocoba mpu OZTHOBPEMEHHOM
HCIIOJIb30BAHUH YIIBTPA3BYKOBOTO ITOJIS TIO3BOJIAET CTAOMIBHO TOJTY4YaTh MOPOIIKH
CJIOXKHBIX OKCHJIOB C BBICOKHMM BBIXOJIOM HaHOpPA3MEpHBIX YacTHUIl. B kauecTBe nmonuMepHo-
COJIEBBIX KOMMO3UIINH OOBITHO MPUMEHSAIOT PACTBOPHI COEIMHEHHUH CcOJel ¢ 100aBKOM
noJIMMepa, HapuMep MOJIMBUHUIOBOIO cupTa (CM., HanpuMmep, nareHt SU Nel347511,
nara onyonukoBanus 23.09.85).

B nposenennoit Hamu paboTe Hanboiee AeTaTbHO OBLIN MCCIIEIOBAHBI YCIOBHUS
MOJIY9EeHHS U3 MMOJIMMEPHO-COJIEBBIX KOMIIO3UIUI IyTeM CIIpel-Muposn3a B
yIABTPa3BYKOBOM I0JI€ MOPOIIKOB CIOKHBIX OKCUIOB: JONMMPOBAHHOIO caMapueM OKCHIa
nepus (Cey gSmg ,0,), nonuposannoro ragonuaueM okcuja nepus (Cey gGdg ,05),

CTaOMIN3UPOBAHHOTO UTTPHEM OKCHIA HUPKOHUS (Z1( 9Y( 1O9) U TUTHPOBAHHOTO OKCUAA
Hukens (LiyNiO,), KoTopble SBISIOTCA 0CHOBOM 111 GOPMHUPOBAHUS TOTUIMBHOTO 3JIEMEHTA

10 HACTOSIIEMY U300PETEHUIO.
B kauecTBe MCXOHBIX MATEPUAIOB UCIOJIb30BATH OKCHABI M KapOoHATHl MeTauioB: NiO
«oc.4.», Ce(CO3), «x.4.», SmyO3 «CmO-», LipCO3 «X.4.», IOIUBUHUIOBBIA CIIUPT

(ITBC) mapku 11/2. Oxcuasl 1 KapOOHATHI PACTBOPSIN B a30THON KUCJIOTE
COOTBETCTBYIOIIEH KOHIICHTPALIUHU, K TIOJYYEHHOMY PAacTBOPY A00ABISIIM BOJHBIN PACTBOP
MTOJTMBUHILIOBOTO ciupTta. [IpuroroBiaeHHy0, TakuM 00pa3oM, TOMOTCHHYO TTOTHMEPHO-
COJIEBYIO KOMITO3HIIMIO TI0JJaBajid B PEAKTOP ISl MPOBEEHHUS MPOIlecca MUPOIU3a Mpu
yIABTPa3BYKOBOM BO3/eiicTBUU. [IpOAyKThI MUPOIU3a - TOHKOAUCIIEPCHBIE MTOPOIIKU
MaTepuanoB KaToja, aHOAa U DIICKTPOIINTA.

Cpenu HEKOTOPHIX 0COOEHHOCTEH Ipolecca MOKHO OTMETHUTH clieaytomee. Hanpumep,
(opMupoBanue nHANBUAYanbHOH dassl Cey gSm( ,Oy 3aBepmanocs 3a 1-2 MUHYTHI IPU

Temmeparype nopsaka 650°C. ns cpaBHEHUA MOXKHO CKa3arh, YTO ISl MOJYYEHHS
0IHO(}A3HOTO NPOLYKTa TPAIUIMOHHBIM TBepAo(]a3HbIM CHHTE30M U3 okcuaoB CeO, u

Sm,0O3 HeoOxoauma Temueparypa He Huxe 1000°C u gecsaTKu 4acoB OTXKUIA C

IPOMEKYTOUHBIMU IEPETUPAHUAMH.

IMuponu3 nonuMepHO-COIEBOI KOMIIO3ULIMU B YJIBTPa3ByKOBOM I10JIE€ TTO3BOJISAET
MOJIy9HTh OTHOCHUTEIBHO MOHOPAa3MEPHBIN IO TUCIIEPCHOCTH IOPOILIOK.
I'panynomerpuueckuii coctas Cey gSmg ,O,, onpeneneHHbI METOAOM J1a3epHON

nudpaknnn Ha npudbope SALD-2201 (Shimadzu), npusenen Ha ¢ur.1.

VYnenbHas IOBEPXHOCTh IIPU 3TOM COCTaBIAET ~56 M2/T. Pacnipenenenue no ¢ppakuusam
NPaKTUYEeCKH MOHOJIUCIIEPCHOE, IHaMeTp YacTHUI] OCHOBHOW (ppakiuu KoiebaeTcs B
nHtepane 0,2<D<8 mMkM. Hannune HaHOUACTUI CYIECTBEHHO CHHXKAET TEMIIEPATYPY
CIIEKaHUS MOPOIIKa, YTO 00JerdaeT MoJydeHUue MIOTHOH (He MeHee 96%) KepaMHUKU WU
(hopMHpOBaHUE Ta30IIOTHBIX MOKPBITUH HA KEPAMUYECKUX HOCUTEIISX.

OnvH U3 BapHaHTOB TOIUTMBHOTO 3JIEMEHTA [0 HACTOAILIEMY H300pETEeHHUIO IPUBEACH Ha
¢ur.2.

B xauecTBe OCHOBHOTIO CBHIPbSI ISl MOJNYYEHUS 3JEKTPOJINTA U METAIIIOKEPAMHUECKOTO
aHOJa UCII0JIb30BaIHM CTaOMIN3UPOBAHHBIN camapueM okcun nepus Ceg gSmg ,O,. dis

(dbopMHUpOBaHUS IIIAHAPHOM SUEHKU TOIIMBHOIO 3JIEMEHTa ObLI BEIOpAaH NMEPCIEKTUBHBIHI
KOMITO3MIIMOHHBIH 3JIEKTPOJIUT, cofepkKaIlui ToHKoACcepcHbIi nopomok Cey gSmg 2,05 ¢

nobasienueM enkoro Harpa NaOH.
Mexannueckyto cmech Cey gSmg ,O, u NaOH nepetupanu u orsxkuranu npu 300°C B

TeYCHHE 2 9acoB, II0CIIE Yer0 CHOBA MEPETUPAIIH.
B xagecTBe anonHOTO MaTepuaina 01 BeIOpaH kepMeT Ni-Ce( gSmg ,O, (oxomo 50

Mac.% Ni), obmagaronuit mpu padounx temmneparypax (700-800°C) goctaTouyHo XopoIei

ANEKTPOIPOBOIHOCTHIO (CMEIIaHHON AIEKTPOHHO-MOHHOMN) TOpsIKa 103 Cm/cm u
YCTOWYHMBOCTHIO K CUIILHOM BOCCTAHOBUTEILHOU aTMocdepe.
B kauecTBe KaTOZHOTO MaTepHasia HCIOIb30BAIH JIUTHPOBAaHHBIA okcu HUKeIsI LiyNiO,

(x=0,4), npakTUYECKU HE B3aUMOJECHCTBYIOIINI ¢ KOMIO3UTHBIM 3JIEKTPOJIUTOM U
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MMEIOINH BBICOKYIO 3JIEKTPOIPOBOIHOCTb.
Slueliky TOIUIMBHOTO 3J€MEHTa (JOPMUPOBATIH IIyTEM IIOCIOHHOTO «CYXOT0»

npeccoBanus (maBnenne 200 Kre/cM?) CI0EB aHOAA Ni-Ce( gSmg ,O5, KOMIO3UIITHOHHOTO
anekrponuta Cey gSmg O, + NaOH (coorBerctBenHO 60% 1 40% 1o Macce) u karoza
Lig 4NiO,. TonmuunHa HOPOWIKOBBIX CII0€B (CBIPBIX, HEOTONIKECHHBIX) He npeBbimaia 0.5 MM.

CrpeccoBaHHYIO 3aTOTOBKY 3JICKTPOXUMUYECKON SYEHKHU HA IEPBOM dTalle OTXKUTAIN AJIs
NpUAaHus e MeXaHu4eCcKoil mpouHocTU. 3aTeM K KaTOJHON M aHOJAHOI cTopoHam
HIPUKPETISUIN INIATHHOBBIE TOKOOTBOABL. [OTOBBIH IIIaHAPHBIHA IEMEHT MPEACTaBISIET
c000ii mpouHyI0 kKepamuaeckyro Tadmerky (D=20 mmM, 1=0.5 mm) ¢ Pt-TokooTBOTAMM.
TosmuHa 31EKTPOIMTHOTO CI0S OLBITHOrO 00pasia cocTaBuia l(,;e,)=0.10+0.05 mm.

BonbsraMmnepHas xapakTepUCTHKa TOIYUYE€HHOro onslTHOro 3neMenra TOTO npencrasnena
Ha ¢ur.3. MakcuManbHass MOITHOCTH TOIIJIMBHOTO DJIEMEHTA Ha OCHOBE

Ce( gSm( ,O»+NaOH snexrponuta coctaBuna 105 MBT/cM? npu Temneparype 800°C, a

HamnpsbKeHue pa3oMKHyTod nenu - 0,85 B.

CrabunbHoe BO BpeMeHHU 3HaueHue HanpsixkeHus 0.85 B mpu pasomkHyTO# 11enu
(uctprTeiBanu B TeueHne 48 yacoB mpu 800°C) CBHAECTEIHCTBYET O BEICOKOH CTEIICHH
ra3ormjIoTHOCTH cios 3nekTponuta. Hegocraromue 0.25 B 1o reopetnueckoro 3nauenus 1.1
B nns Ce-anextponutos (Ce;_SmyOy u Cey.4GdyOy) cBA3aHBI C YaCTUYHBIM

3NEKTPOHHBIM IEPEHOCOM, XapaKTEPHBIM JUJIS JAHHBIX MIEKTPOJIUTOB IIPHU TEMIEpaAType
ucnbeiTanus. [lonyyeHHble pe3ynbTarhl, Kacaroluecs 3HaueHUH yaeapHol MoutHocTu (105

MBr/cm? npu cuie Toka 300 MA/CMz) MMOKAa3bIBAIOT, YTO MOAOOHBIN crmoco0 HOpMHpPOBAHUS
KOMITO3UITHOHHOM STYCHKH TTO3BOJISIOT YMEHBIITUTE TONIIHUHY AICKTPOIUTHOTO CIOS B
JNECATKH Pa3, a CIeI0OBATENIbHO, YBEIMYNUTh TOK U MOIIHOCTD SIYCHKH.

Takum 00pa3oM, MOATBEPKACHO JOCTHKCHHE TEXHUUESCKOTO PE3yJIbTaTa, COCTOAIIETO B
VIPOIIECHUH MPOIIECCa MOTYyICHUS HCXOJHBIX MAaTePHANOB IS (POPMUPOBAHUS STUCHKU
TOIUTUBHOTO 3JICMEHTA U YIYYIICHHH UX Ka4eCTBa. 3HAYUTEIBHO YIIPOIICH MPOIecc
(dhopMUpOBaHUS UHIUBUIYAIbHON SYSHKH TOIUIMBHOTO 3JIeMEHTa. YMEHbBIIICHA TONIMHA
AIEKTPOIIUTHOTO CJIOS, YBEIMICHA MOIITHOCTh TOIJTUBHOTO 3JIEMEHTA U CTAOMIBHOCTH €T0
paboTHI.

dopmyna nzobpeTeHus
TonaMBHBIN AJIEMEHT, COCTOAIINN U3 KaTo/Aa, aHO/AAa U DJIEKTPOJIUTA, KXKIABIH U3 KOTOPHIX
COIIEPIKUT CIIOKHBIC OKCHIBI METAJIOB, IIPHYEM MOPHUCTBIA aHO MPEACTABISIET COO0M
KEepMET, B COCTaB KOTOPOTO BXOJIHUT HUKEIb U CTAOMITM3UPOBAHHBIA HTTPUEM OKCHIT
IUPKOHUS, TOTTUPOBAHHBIN TaJOJTMHUEM OKCHUJ] LIEPHS UM JOTTUPOBAHHBIN camMaprueM OKCHJ
epusi, a MaTepHUal IEKTPOIHUTA COMCPKUT CIOKHBIE OKCHIBI TOTO XK€ TUIIA, 9TO U aHOJ,
OTJIMYAIOIIUKCS TEM, YTO KaTOA COCTOUT U3 ciaoxHoro okcuaa LiyNiO,, rne x=0,1-0,5,

npenmymectBeHHo 0,3-0,45, B cocTaB 31MeKTPOIUTA T0OABICHEI MICIOYHBIC MIIH
kapOoHaTHEBIE coequHeHus B konudecTBe oT 30 10 50% OT MacChl AIEKTPOIUTA, CIOKHBIC
OKCHJIBI aHOJIa, KaToJla U AJIEKTPOJIUTA MOIYyUYEeHBI B pEe3yJIbTaTe MUPOIN3a MOJIUMEPHO-
COJIEBBIX KOMITO3UITUM, MOPUCTOCTh aHOJa cocTariseT He MeHee 30-40%, a ynenpHas
MOBEPXHOCTH MPOBOJAIIMX KUCIOPOJ TBEPABIX OKCUOB, BXOJIAIINX B COCTaB aHOJa, Karoaa

W 3JICKTPOJINTA, COCTaBIsAEeT He MeHee 50 M2/
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I'panysomerpuyecknii cocras obpa3na
CepsSmy;0;, N0AYIEHHOr0 MeTOAOM cnpeii-
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M3BELIEHUA

MMA4A JlocpoyHoe npeKpalieHue JeHCTBHA NAaTEHTA U3-32 HEYILIAThI B YCTAHOBJICHHBII CPOK
NOLLTHHBI 32 MOJiep:KaHHe MATEHTa B CHJIe

[Jara npexpamenuns neiictsus narenra: 13.12.2012
Hara ny6mukanuu: 10.10.2013
NF4A BoccTraHoBJieHHe AeificTBHA MATEHTA

[ara, ¢ KoTOpoil AeiicTBUE maTeHTa BoccTaHoBIeHO: 27.06.2014
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Jarta BHeceHus 3anucu B [ocynapcrBennsiii peectp: 02.06.2014

Jara nyonukauuu: 27.06.2014

PC4A TI'ocynapcTBeHHasi perucTpanus nepexosa HCKJINYUTEILHOI0 IpaBa 0e3 3aK/II0YeHUs J0r0Bopa

(73) [MaTenToobmanarens(n):
®denepajibHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE yUpe:kIeHHe BhICIIero
npodgeccuoHaabHOro oopasosanus "Ypaabckuii genepanbHblii yHHBEePpCHTET HMEHH NEPBOIo
Ipe3unenta Poccun B.H. Eabuuna (RU)

IIpaBonpeeMHUK:
degepajbHOE rocylapcTBEHHOE AaBTOHOMHOE 00pa30oBaTe/ibHOE YUpe:KIeHHe BhICIIero
npogeccuoHaJbHOr0 oopasoBanus "Ypaabckuii perepajbHblii YHUBEPCUTET HMEHU NEPBOIoO
Ipe3sunenra Poccun B.H. Eabuunna (RU)

JInmo(a), HCKITIOYUTENBHOE TIPAaBO KOTOPOTO(BIX) MEePeXoauT 0e3 3aKI0UeHHs J0T0BOpa:
T'ocynapcTBeHHOe 00pa3oBaTeibHOE yUpe:kIeHHe BhICHIero npogeccHoHaJLHOro 00pa3oBaHUs
"Ypaabckuii rocynapcTseHHslii yausepcurer uM. A.M.I'opskoro" (RU)

JlaTa 1 HOMep rocylapCTBEHHON perucTpanuy nepexoaa uckiaouutenasnoro npasa: 30.10.2014 PI10004276

Anpec Ui IepenucKu:
'Oy BIIO "Ypaabckuii rocynapcrseHHblii yuusepcurer uM. A.M.T'opskoro", np-kr Jlennna, 51,
r. Ekatepunéypr, 620000

Jara BHecenus 3anucu B l'ocynapcreennsiii peectp: 30.10.2014

Jara nyonukanuu: 20.11.2014

MMA4A JlocpoyHoe npekpanieHue 1elCTBHA NATEHTA U3-32 HEYIIAThl B YCTAHOBJICHHBII CPOK
NOLLTHHBI 32 MOAAep:KaHHe MATEHTa B CHJIe

Hara npexpamenns neiicteus narenra: 13.12.2015

Hara ny6mukanuu: 27.07.2016
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