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Annoranusi. Vccnenosano BiusHEE KOHIEHTpamuu 100aBku auokcuaa repmanus (GeO,) Ha ocobGeH-
HOCTH cIieKaHus, (p)a30BbIl COCTaB, a TAaKXKE TEXHOJOTMYECKUE MapaMeTphl MMOJIY4YEHHs TBEPIBIX PacTBOPOB
Gunaproii cuctemsl cocrasa 0,7BiFeO, — 0,3PbFe; Nb, O,. Kepamuueckue oOpasiibl ObLIM H3rOTOBICHSBI
METOJIOM TBEPAO(A3HBIX PEaKIMil C IMOCIETYIOMNM CIIEKaHWEM 10 OOBIYHOM KepaMHUYECKOW TEXHOJIOTHU C
nobasnennem ceepxcrexuomerpudeckn GeO, B maccoBoM konmmuectse 0,0, 0,5, 1,0, 1,5, 2,0, 2,5 u 3,0 %.
Hobaska GeO, BBOMMIIACH HA CTaJMM CMENIMBAHHUA MCXOJHBIX peareHToB. ONTUMH3ALHMS TEXHOIOTHIECKHX
PEKUMOB TIPOBOAMIIACH HA MAPTHH 00PA3IOB, TOJMYYSHHBIX ITPY BapbUPOBAHUN TEMIIEPATYPHBIX ITapaMeTPOB
CHHTE3a M creKaHus. [l OlleHKH BIHSIHUS T00aBKHM HA KEPAMUYECKUE U JMAIICKTPHUECKHIE XapaKTePHCTHKH
HCCIIeyeMbIX TBEPABIX PACTBOPOB OBUIM OTOOpPAHBI COCTaBBI, B KOTOPBIX NMPHUMECHBIE (a3l OTCYTCTBOBAIN
00 WX KOJMYIECTBO ObIII0 MUHMUMANBHBIM. st 06pasuos ¢ 0,5 u 1,0 macc.% GeO, nx oTHOCHTENbHAs MIOT-
HocTh npeBbiaeT 90 % npu temmneparypax cnekanust 1173 u 1223 K. ITo pesynsraram peHTreHO(pa3oBOro
aHaJIM3a U CKaHUPYIOMIEH 3JIEKTPOHHONH MHUKPOCKOIIMH YCTAHOBJICHO, YTO BBEACHHE HEOOIBIIOTO KOJINIECTBA
nobasku GeO, (0,5 macc.%) nocrarodno mist GopMHUpPOBaHHs OAHOPA3HOH M BHICOKOTLIOTHON Kepamuku. ITo
JIaHHBIM M3MEPEHHMS JTMJIEKTPUYECKUX CBOMCTB ycTaHoBieHo, uto oopasipl ¢ 0,5 u 1,0 macc.% GeO, xapak-
TEPU3YIOTCS YBEINYCHHOM JICKTPUUECKOM MPOYHOCTHIO MaTepHaia U CHIDKCHUEM JIUICKTPUUCCKUX TTOTEPb.
Baenenne manbix komuaects GeO, (0,5-1,0 macc.%) NpUBOAUT K CHUKEHHIO TEMIIEPATYP CUHTE3a M CIIEKaHHUs
C COKpAICHHEM JUINTEIBHOCTH TepMOOOPaOOTKM 3a CUET YJacTHs *KUAKUX (a3 W TMO3BOJISET MOJIYUNUTh Ke-
paMuKy 0e3 3HAYMTEJIFHOTO YXY/IIICHHS [EJICBBIX XapakTepucTuk. [TomyueHHbIe pe3yabTarsl esiecoo0pa3Ho
MIPUHUMATh BO BHUMaHHUE NPpH pa3paboTke 0a30BBIX KOMIIOHEHTOB HOBBIX KEpaMHYECKHX MaTEepUaIOB IIHPO-
KOTO CHEKTpa NPUMEHECHHSI.

KiroueBbie cioBa: MyJ'ILTI/Iq)eppOI/IK, CCTHCTOJJICKTPUK, KE€paMUKa, JICTUPOBAHNUEC, HU3KOTEMIICPATYPHOC
CIICKaHUC.

ON THE POSSIBILITY OF IMPROVING THE TECHNOLOGICAL CONDITIONS
FOR PRODUCING SOLID SOLUTIONS BASED ON BISMUTH FERRITE
USING GERMANIUM DIOXIDE ADDITIVE

K.M. Zhidel', S.I. Dudkina', G.A. Geguzina'

Abstract. The effect of germanium dioxide (GeO,) additive concentration on sintering characteristics,
phase composition, and process parameters for producing solid solutions of the binary system with the
0.7BiFeO, — 0.3PbFe, Nb, O, composition was studied. Ceramic samples were fabricated by solid-phase
reactions followed by sintering using conventional ceramic technology with the superstoichiometric addition
of GeO, in weight quantities of 0.0, 0.5, 1.0, 1.5, 2.0, 2.5, and 3.0%. The GeO, additive was introduced at
the stage of mixing the initial reagents. Optimization of the process modes was carried out on a batch of
samples obtained by varying the temperature parameters of synthesis and sintering. The compositions with

absent impurity phases or their minimum quantity were selected to assess the influence of the additive on the
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ceramic and dielectric characteristics of the solid solutions under study. It is shown that for samples with 0.5
and 1.0 wt.% GeO,, their relative density is greater than 90% at a sintering temperature of 1173 or 1223 K.
According to the results of X-ray phase analysis and scanning electron microscopy, it was established that
the introduction of a small amount of GeO, additive (0.5 wt.%) is sufficient to form single-phase and high-
density ceramics. According to the measurement of dielectric properties, it was found that samples with 0.5 and
1.0 wt.% GeO, are characterized by increased electrical strength of the material and reduced dielectric losses.
It was determined that the introduction of small amounts of GeO, (0.5-1.0 wt.%) leads to a decrease in synthesis
and sintering temperatures with a reduction in the duration of heat treatment due to the participation of liquid
phases and makes it possible to obtain ceramics without a significant deterioration in the target characteristics.
A conclusion is drawn on the advisability of taking into account the obtained results when developing basic
components of new ceramic materials for a wide range of applications.

Keywords: multiferroic, ferroelectric, ceramics, alloying, low-temperature sintering.
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