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BLICOKOITPOBO/ISIILIASI CTEKJIOKEPAMUKA Li; sAlgsGe; 5(PO)s:
TMOJIVUEHUE U UICCIEJOBAHUE DJIEKTPUYECKUX CBOUCTB

B pabome uccnedosanvt meepovie snekmpoaumot co cmpykmypou NASICON
cocmasa LiisAlgsGer5(PO,),, NOYYeHHble Memooom HanpaeieHHou
Kpucmaniiuzayuu cmexia. HM3yueno enusHue memnepamypsvl KpUCMAIIU3AyuU
UCXOOHO20 CMeKI000paA3HO20 INEKMPOIUMA Ha 91EeKMPONPOBOOHOCHIb
cmeknoxkepamuxu  LigsAlgsGe s(POy)s.  Yemanosneno, umo  nposooumocmo
cmeknoxkepamuxu  LipsAlgsGeys(POy)s,  3axpucmannuzosannot  npu 820  °C,
cocmaensiem 3,941 0% Cm/em npu 25 °C.

KitoueBbie clioBa: 60300H06IsIeMASE IHEPeeMUKA, NOJIHOCIbIO MEePOOPa3HbLe
ucmounuku moxka, meepovitl dnekmpoaum,; cmpykmypa NASICON; rumuii-uonnas
npoB8OOUMOCHIb.
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HIGH CONDUCTING Li; sAlg5Ge; 5(PO,4)3 GLASS-CERAMICS:
PREPARATION AND RESEARCH OF ELECTRIC PROPERTIES

In this work, solid electrolytes with a NASICON structure of composition
Li, sAlosGe; 5(POy)s, obtained by the method of directional crystallization of glass,
were investigated. The influence of the crystallization temperature of the initial
glassy electrolyte on the electrical conductivity of glass-ceramics Li; sAlgs5Ge;5(PO4)3
was studied. The conductivity of Li;sAlysGe;s(PO,)s glass-ceramics sintered at 820
°C is 3,94:10™ S/cm at 25 °C.
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CerojHs JUTUH-UOHHBIE AKKYMYJISITOPBI — SIBJISIFOTCSL  CaMbIMU
MOMYJISIPHBIMUA CUCTEMaMM XPAaHEHHsS] SHEPruM ISl IIMPOKOTO CIEKTpa
MOPTATUBHBIX  AJIEKTPOHHBIX  ycTpoiicTB. OHM Takxke Haubosee
MEpPCHEKTUBHBI  JJIi  KPYIMHOMACIITAOHBIX  MPWIOKEHUM, BKIIOYas
YCTPOMCTBA XpAHEHUS €CTECTBEHHOM YHEPTUU OT COJIHIIA U BETpPa, a TaKkKe
JUIsL DJeKTpoMoOuiier u ruopuaHblx apromooOuiei [1, 2]. Omgnako, 1o-
MIPEeKHEMY, CYIIECTBYET IpoOiaeMa 0e30MacHOCTH KOMMEPUYECKUX JIUTHI-
MOHHBIX aKKyMYJISITOPOB M3-3a UCIIOJIb30BAHUSI JIETKOBOCILJIAMEHSFOIIIUXCS
KUIKUX JIEKTPOIUTOB. B 3TOM KOHTEKCTE BCE MOTHOCTHIO TBEPAO(a3HbIE
AKKyMYJISITOPbI, B KOHCTPYKI[MM KOTOPBIX DJIEKTPOJUT MPEACTABIISET
co0oil TBepJoe TeIo, MOTYT PEIIUTh MpobsieMbl Oe3omnacHocTu. Cpenu
OOJBIIOTO  pa3sHOOOpa3us  OKCUAHBIX  TBEPJBIX  MPOBOJHUKOB,
MPEBSIBISIEMBIM TPEOOBAHUSIM YAOBJIETBOPSET IPOBOJHUK CO CTPYKTYPOI
NASICON cocraBa LijsAlysGe;s5(POs); [2]. CToWT OTMETHTBH, 4YTO
BEJIMYMHA MPOBOJIUMOCTH JAHHOIO 3JIEKTPOJIUTA CYLIECTBEHHBIM 00pa3oM
3aBUCHUT OT YCJOBUW €ro mnojiydyeHus. Tak, oOIias 3JeKTpONpOBOJIHOCTb
py KOMHATHOM Temmeparype kepamuku Liy sAlgsGe; 5(PO,); momydueHHOM
no TBepAodazHON METOJIMKE, COCTaBIsAET 3,5: 10" Cm/cM [3], IO 301b-Telb
cuHre3y — 1,8: 10" [4], METOIOM HaNpaBICHHON KPUCTALIN3AIUN CTEKJIA —
4-10™ [5].

B nmanHoi paboTe HCCIEAOBaHBI TBEPJbIC DJICKTPOJIUTHI  CO
ctpykrypoir  NASICON cocraBa Li;sAlgsGe;s(POy4)s, momydeHHBIE
METOJIOM HAaIPaBJIICHHON KpuUcTaum3anuu crekna. CTeksio mojydyaiu
METOJIOM 3aKaJIMBaHMsS paciiaBa. VCXOJHBIMU PEAKTUBAMH  CITY>KHIH
Li,CO3; (u.m.a.), Al,O3 (u.m.a.), GeO, (u.m.a.) u NHsH,PO, (u.m.a.). Ux
TIIATEBHO CMEIIUBAIIN U CTyneH4yaTo HarpeBayu 10 500 °C mis ynaneHus
JETYyYUX KOMIIOHEHTOB, MOCJIE YEro peaklMOHHYI0 cMech IiaBwin B Pt
turiie pu 1450 °C B Teuenue 1 4. 3akanka pacmiaBa OCYIIECTBIISIIACH
MEXKJy TPEABAPUTEIIBHO MOJOTPETHIMU CTAJIbHBIMU IUIaCTUHaMu. B
pe3yJbTaTe MOJY4YaJuCh IUIOCKO-TIapasuIiebHbIE MPO3payHbIe TIACTUHKHU.
Otxur o6pasnoB npoBoauiau npu 500 °C B Teuenune 30 MUH JJIs1 CHATHUS
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MUKpOHanpspkeHuil. O6pasupl mmudoBaidi € JBYX CTOPOH M 3aTeM
KPUCTAJJIN30BAIM IIpU pa3HbIX Temmneparypax (750, 800, 820 u 850 °C) B
TeueHue 8 4 B MyelbHOM nevu co CKopocThio 3 °C/MuH.

W3ydeHo BiHMsSHUE TeMIIEpaTypbl KPUCTAJUIM3AMK HCXOJIHOTO
CTEKJIO00pPA3HOTO SJEKTPOIUTA HA SJEKTPONPOBOAHOCTD CTEKIOKEPAMUKH
Li; sAlg5Ge;5(PO,)s. TemnepaTypHbie 3aBHCUMOCTH 001IIeH
AJIEKTPONPOBOTHOCTH MOJIYYEHHBIX MPOBOJHUKOB MPUBEACHBI HA puC. 1.
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Puc. 1. TemnepaTypHble 3aBUCUMOCTH O0OILIEN AIEKTPOIPOBOIHOCTH
creknokepaMuku Liy sAlgsGe; 5(PO4)s, 3aKpHCTaNIN30BAHHON MPU Pa3HBIX
TEMIIEpaTypax, B KOOpIuHaTax AppeHuyca

Y CTaHOBJIEHO, UTO ONTUMAJIbHAS TeMIepaTypa KPpUCTAIIU3AIUN IS
noytydeHus: HauOojiee BbIcOkompoBogsiiero asnekrponuta (0,4 MCwm/cm
npu KOMHATHOW Temmeparype) coctasiseT 820 °C. Omxkur mpu Oomee
BBICOKOM  TeMIIepaType CIIOCOOCTBYET TMOSIBICHHIO MHUKPOTPEIIHH,
OKa3bIBAIOIIMX HETAaTHBHOC BJIMSHHC HA JIMTUH-HOHHYIO IMPOBOJIUMOCTH
TBEpJIOTO 2JIeKTponuTa. IlodydeHHble B JaHHOM paboTe TBEpbIe
AIEKTPOJIUTH 00JafaroT 00Jjiee HU3KOM MOPUCTOCTHIO CO 3HAYUTEIBHO
MEHBIIMMH TPYAO- W DJHEpro3arparaMd II0 CpPaBHEHHUIO C JPYTHMH
METOJIaMH CHHTE3A.

Paboma evinonnena npu noooepoicke Poccuiickoeo Hayunoeo @ oHOa

(npoexm Ne 18-73-00099).
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