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Pedepar

1. ®UO aBtopa (oB): barypun Ban Cepreesuy, Baturin Ivan Sergeevich
2. AxHOTauus:

B xome paGoThl BHINIOJHEHBI MCCIIEIOBAHUS CBOMCTB HAHOCTPYKTYPHUPOBAHHOW CETHE-
TO2JIEKTpHUECKOl cTekiaokepamuku (Ba,Sr)TiO;, koTopble BIUSIOT Ha MPEAECTBHYIO YHEPro-
€MKOCTh JaHHBIX MaTepUaax MpH MPUMEHEHUN B KOHJECHCATOPHBIX YCTPOWCTBAX HAKOILIC-
HUs SHepruu. [lokazaHa B3aMMOCBSI3b MEXIY COCTaBOM M TapaMeTpaMH CHHTE3a CTEKIIOKe-
PaMHUKH C MUKPOCTPYKTYPOU, AUIIEKTPUUECKUMU CBOMCTBAMU M JOMEHHOU CTpYKTypou. [1o-
Ka3aHo, YTO onTuManbHoe cooTHomeHue Si0,/Al,O3 cocraBuseT okomno 1.4, a KOHIIEHTpaIUs
nobaBku AlF; 2 monp%. [Tokazano, uro mo6apnenue La,O; IpUBOAUT K YMEHBIICHUIO CPE-
HETo pa3Mepa 3epeH, COMPOBOKIAIOIIEECs YBEIMICHUEM MTOKa3aTelsi OJOKUPOBKH (yBenmye-
HUE BKJIa/Ia CONPOTHBIICHHUS OOJacTel MeX3epeHHbIX HHTEe(EHCOB), cMemeHneM (Ha30BOro
nepexona B 00JacTh MEHBIIMX TemrepaTyp. lccienoBaHHBIE COCTaBBI CTEKIOKEPAMHKH
UMEIOT Pa3MBITHIN (Da30BBIA MEepexon M AMIIEKTPHUUECKUE CBOICTBA, XapaKTEpHbIC AJS pe-
JAKCOPHBIX CETHETOAIIEKTPHUKOB.

Properties of nanostructured ferroelectric (Ba,Sr)TiO; glass-ceramics important for en-
ergy storage properties were studied. The relation between glass-ceramics composition, syn-
thesis parameters, microstructure and domain structure was revealed. It was shown that the
optimal ratio SiO,/AL,O; is about 1.4, while the AlF; concentration is 2 mol%. Addition of
La,Os leads to decrease of the average grain size accompanied by the increase of the blocking
factor (increase of the input of the grain boundaries into total impedance) and shift of he
phase transition into lower temperature. Studied glass-ceramics are characterized by diffuse
phase transition and dielectric properties typical for relaxor ferroelectric.

3. KiroueBsle cioBa:

CTEKJIOKEPAMUKA, HAKOIUIEHUE SHEPI'MM, TUTAHAT BAPUA CTPOH-
1A, AIOMEHHAA CTPYKTYPA

GLASS-CERAMICS, ENERGY STORAGE, BST, BARIUM-STRONTIUM TI-
TANATE, DOMAIN STRUCTURE

4. Tema otuera:

HccnenoBanue CBONCTB HAHOCTPYKTYPHUPOBAHHOM CETHETORJIEKTPUYCCKON CTEKIIOKE-
pamuku BST 1 ycTpoiicTB HakoIIEHUS SHEPTUN
Study of the nanostructured ferroelectric glass-ceramics BST for energy storage applica-

tions.



AHHOTALIMA

B oruere wu3NMOXKEHBI pe3yNbTaThl, MOJTYYCHHBIE B paMKax paboOThl 1O JOTOBOPY
Ne2.1.2.1/1 or 27.05.2013 r. 0 BBITOJIHEHUW HAYYIHBIX HCCIIenIOBaHUM 1Mo Teme: «lccmenoBa-
HUE CBOWCTB HAHOCTPYKTYPUPOBAHHOM CETHETORJICKTPUYECKOW cTekinokepamuku BST s
YCTPOWCTB HAKOIUIEHUS] SHEPTUM» B paMmKax BbimosiHeHus 1. 2.1.2.1 Ilnana peanusanuu me-
ponpusituil IIporpammel pazsutus YpdYV.

OCHOBHOI 11e/1bI0 NPOEKTA SBIISJIOCH BBISIBJICHUE PO IMOBEPXHOCTU pa3zesia MEXIy
CErHETORJIEKTPUYECKUMH HAHOKPUCTAINIMTAMU U BMEIIAONIEH UX CTEKISTHHOM MaTpHIEl Ha
JIUAJIEKTPUYECKUE CBOMCTBA AJIIOMOCHJIMKATHBIX CTEKJIOKPUCTANIMYECKHX MaTepHaloB Ha
ocHoBe (Ba,Sr)TiO3 (BST) c nenbto moucka myTel yBEIMUYEHUS yIEIbHON TUIOTHOCTH 3ara-
CaeMOM DHEPIHUN.

B pamkax mpoekra pemaiuch CaeAyromme 3a/1a4u M0 3KCIEPUMEHTAIBHOMY U3YYEHHUIO
CBOMCTB HAHOCTPYKTYPUPOBAHHBIX CETHETORIEKTPUUECKUX CTEKIOKPUCTAIIMYECKUX MaTe-
pHUanos:

1. U3rotoBieHne HaHOCTPYKTYPUPOBAHHBIX CETHETOIJIEKTPUUECKUX CTEKJIOKEpamHye-
CKMX MaTepuanoB Ha ocHoBe BST ¢ paznumyHbIiMu mapaMeTpamMu CUHTE3a U COCTaBa

2. U3yyeHne OUANEKTPUUECKUX CBOWCTB U MOPOTa JUAIEKTPUUECKOr0 MpoOosi HAaHOCT-
PYKTYPUPOBAHHBIX CETHETORJIEKTPUUYECKUX CTEKJIOKEPAMHK, IMOJYYEHHBIX MPU Pa3IMYHBIX
napaMmerpax CUHTE3a

3. UccnenoBanue nepekItoyeHus MOISPU3aLANA BO BHEIIHEM 3JIEKTPUYECKOM I0JE B
HAaHOCTPYKTYPUPOBAHHBIX CETHETORIEKTPUUECKUX MaTepHaliax

4. UccnenoBaHue MHKPOCTPYKTYPbI, CETHETORJIEKTPUUECKUX CBOWCTB M JOMEHHOMN
CTPYKTYpPbI CETHETO3JIEKTPUUECKON HAHOKPUCTAIUIUTOB B CTEKJISTHHOM MaTpUIE C MOMOUIbIO
CKAHMPYIOIINK 30HI0BOM MUKPOCKOIIMY ITbE303JIEKTPUIECKOTO OTKINKA

B pe3ynbrate BhIONHEHUS PaOOTHI MOTYUYEHBI CIEIYIONINEe OCHOBHbIE Pe3yJIbTAThI:

1. V3roToBiieHbl W MOATOTOBJICHBI JJSl BBHIMOJTHEHUS NAIBHEUIINX UCCIICIOBAHUNA 00-
pasiibl CTeKIoKepaMuku ¢ nodasinenueM La,0O3; u AlF; u pa3nudHbIME TapaMeTpamMu
CUHTE3A.

2. B pesynbrare mpoBEIEHHOTO aHaln3a COBPEMEHHOTO COCTOSHMS JAaHHOW 00JacTH
MCCIEAOBAaHUI IMOKa3aHO, YTO JI0 HACTOSIIErO BPEMEHHM HCCIEAOBAHUS TOMEHHOM
CTPYKTYPbI paCCMAaTPUBAEMBIX CTEKJIOKEPAMUYECKUX MAaTEPUAIOB HE MTPOBOIUIIOCH.

3. Tloka3aHO, 4TO MHMKpPOCTPYKTypa MOJIOTOBJIEHHBIX 00pa3L0B CTEKIOKEPAMHUKHU CY-

IMECCTBECHHO 3aBUCUT OT COCTaBa no6a1301< " mapaMeTpoOB METOJa CUHTE3A.
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4.

10.

11.

Hccnenosano BnusiHue no6aBku AlF; Ha MUKpPOCTPYKTYpY, IUIOTHOCTh COXpaHEHUS
SHeprum U cBoicTBa crekinokepamuku BST. Iloka3zaHo, 4To MakcumaibHas IUIOT-
HOCTb COXPaHSIEMOM SHEPIuH, a TAK)K€ MAKCUMAJIbHbIE 3HAYEHUS TUAJIEKTPUUECKOMN
MPOHUIIAEMOCTH JTIOCTHTAIOTCS Tpu nobaBneHuu ¢ 2monb% AlF;. [Tokazano, 9to u3-
MeHeHue koHueHtpauuu AlF; cyniecTBeHHOE MEHSET pa3Mep KPUCTAUIUTOB U MHK-
POCTPYKTYpY.

HccnenoBano Brnusinusi cootHomeHus: Si0y/Al,O3 Ha TUANEKTpUYECKUE CBOMCTBA U
IUIOTHOCTh XpaHeHus 3Hepruu crekiaokepamuku BST. Ilokazano, yTo MakcuMmaib-
HbIC 3HAYCHUSI TUAJICKTPUUECKON MPOUYHOCTH TIOCTUTAETCS MPU COOTHOLIEHUU OKOJIO
1.4.

C noMoIIbI0 CKaHUPYIOIIEH 3JIEKTPOHHOM MUKPOCKOIHMH ONPENEIICHbI XapaKTepHbIe
pa3Mephl CETHETOANEKTPUUECKUX KPUCTALIUTOB M UX (opMa, a TaKXKe JOJS Mop B
3aBUCUMOCTH OT KOHIIeHTpauuu no0aBku AlF;.

[Tokazano, yto mobaBneHue La,Os NpUBOIUT K YMEHBIICHHIO CPEIHETO pa3Mepa 3e-
pPEH, COIMpPOBOXKIAIOIIEECS yBEIMYECHUEM ToKa3aTens OJOKUPOBKU (yBEIHMUYEHUE
BKJIaJ]a COMIPOTUBIIEHUS 00acTell MeX3epeHHBIX HHTEe(eicoB), cMelieHneM (ha3oBo-
ro TIepexo/ia B 001aCTh MEHBIITNX TEMIIEPATYpP.

BusyanusupoBaHa JOMEHHasi CTPYKTYpbl HAHOKPUCTAJIUTOB B CTEKISTHHON MaTpHLE
C HAaHOMETPOBBIM PA3PEIICHHEM C MOMOIIBIO CKAaHUPYIOIIUI 30HI0BOM MHUKPOCKO-
MU TBE303JIEKTPUUECKOr0 OTKIMKA. [IpenioxkeHa MeToanKa KOPPEKIMU H3MEpEH-
HBIX JTaHHBIX, [MO3BOJISIFOIIAS TONYyYUTh MH(POPMAIMIO O TOMEHHON CTPYKType MpH
HU3KOM YPOBHE CUTHAJIa U HAJIMYUU CMEIIECHHM, 00YCIIOBIIEHHBIX Mapa3uTHBIM JJICK-
TPOCTATUYECKUM B3aUMOJICHCTBUEM 30HJIOBBIM JaTUUK-00pa3ell U CUCTEMATUYECKU-
MU TOTPELIHOCTAMHU MTprbopa

[[Inpokre MakKCUMyMBbI JUAIEKTPUUECKOW MPOHUIIAEMOCTH CBUAETEIBLCTBYIOT O pas-
MBITOM (ha30BOM IIepexoie

B creknokepamuke BST MakcumMym IUAIEKTPUYECKONW MPOHUIIAEMOCTH C YBEJIMYE-
HUEM YacTOThl cABUTAeTCs B 00JacTh Oojiee BHICOKUX TEMIIEpaTyp, a UX BEIUYHHA
YMEHBIIIAETCS, YTO COOTBETCTBYET XapaKTePHBIM OCOOCHHOCTSIM PENaKCOPHBIX CErT-
HETORJIEKTPUKOB

VYBenuuenue koHneHTparuu AlF; mpuBOAUT K YBEIMUEHHUIO TUAICKTPUIECKON TPO-

HUIACMOCTHU U CHUKCHUIO TCMIICPATYPbI MaKCUMYyMa.
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