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Kepamuueckum MeTo/oM CUHTE3NPOBAHbI [BOWiHbIE NepoBCKUTBI
NdBaj ,,j.Mgj.FeCoo 5Cu0505+ g (0.00 <x< 0.40), nccnefoBaHbl UX CTPYKTYpa, KUC/O0-
pogHasa HectexnomeTpus (5), TepMUYECKME U 3NEKTPOTPaHCMOPTHbIE cBOcTBa. Coefu-
HeHns NdBa( _ xMgxFeCoo 5Cu050 5 + g UMeIOT TeTparoHa/ibHYH CTPYKTypy (Mmp. rp.
cuMM. PA/TTT) v ABNAOTCA NOMYNPOBOAHUKAMM P-TUMA, XapaKTep 3/1eKTPONpPOBOLHO-
CTW KOTOPbIX MPY NOBbILIEHHbIX TEMMNEpaTypax U3MeHAeTCA Ha MeTanIonog06HbIV BBU-
[y BblfieneHnsa u3 o6pasyos kKucnopoga. YacTtuyHoe 3amelleHue 6apus MarHuem B
NdBaFeCoy 5Cu0505+ g npMBOAMT K YMeHbLUEHWUIO COAepXKaHUs Kucoposa B 06pasyto-
LMXCSA NPU 3TOM TBEPAbIX PacTBOpPaXx, BO3PACTaHMIO Pa3MepPOB UX 3NIeMeHTapHON A4einkn
n KoahmuymeHTa TepmMo-3C, yMEHbLUIEHNIO TEPMUYECKO CTabWUIbHOCTH, KO3hduun-
€HTaIMHeHOr o Ten0BOr0 PaCLUMPEHNS 1 3N1EKTPONPOBOAHOCTH. PaccumtaHbl 3HaYeHUs
9HEPreTUKN 3NeKTPOMepeHoca, B3BELLUEHHON MOABVMKHOCTM M KOHLEHTpALMM HOCUTeNei
3apafa B U3y4eHHbIX MaTepuanax.

Knto4eBble €/10Ba: CNOUCTbIE MEPOBCKUTLI, TEPMUYECKAs CTabUNBLHOCTb, TEMIOBOE pacLum-
peHune, 371eKTPOnpPoBOAHOCTL, Tepmo-34C
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BBEAEHWNE

CnouncTtble KucnopoguepununTHble nepoBcknTbl LnBaMe’Me"05+¢g (Ln —Y, peakose-
MefbHbIA 3nemeHT (P33), Me', Me" —3[j-meTann) xapakTepusyTcsi KOMMNIEKCOM YHU-
KafbHbIX CBOWCTB, BK/OYas BbICOKME 3HAYEHUSA 3/IEKTPOMNPOBOAHOCTU U KO3 dULMeHTa
TepMo-3/4C, a TaKXe COAep>XaT B CBOE CTPYKType NOABVMKHbIA (CnabocBA3aHHbIN) KUCNO-
pog (8), BBMAY 4Yero paccmMaTpmMBaloTCA Kak MepcrneKTUBHbIE 3N1eKTPOLHbIE MaTepuansl ans
TBEPAOOKCUHbIX TOMAMBHbLIX 3/1EMEHTOB, BbICOKOTEMMEpPaTypHble OKCUAHbIE TePMO3eK-
TPUKKW, MaTepuanbl pabouynx 31eMeHTOB XMMUYECKUX MONYNPOBOAHUKOBbLIX CEHCOPOB ra-
30B, KaTanu3aTopbl OKUCNEHUA YINeBOAOPOA0B U T.4. [1—6].

BbICOKON 31eKTPOXMMUYECKON aKTUBHOCTbIO B peakuunm BOCCTAHOBMIEHWA Kucnopoga
obnafaloT cnouctble KobansTUTel LnBaCo20 5+ g [1—4, 7, 8], 04HaKO UX MCMONb30BaHWe Ha
MPaKTUKe OrpaHWYEHO BbICOKMMMW 3HAYEHUSIMU KO3(PPULMEHTA TEMNEPATYPHOrO IMHEWHOrO
pacwupeHnsa (TKP) (~(15—29) x KI'6 K-1 [7—9]), 3HaunTenbHO npeBblilakoLWwMMy TaKoBble
AN 06bI4HO ncnonb3yembix B TOTI TBepAbIx anekTponutos ((10—13) x 10 6 K-1 [10]).
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YacTuuHoe 3aMelleHne 6apmsa gpyruMu WenoYyHo3eMenbHbIMU aneMeHTamMmu (LLL33) nnm
MarHueMm mnu kobanbTa Apyrumm 3”°-meTannamum B CNOUCTbIX KobanbTuTax P33 — bapus
NO3BONAET YNYUYLWNTb 3NEKTPOXUMMUYECKME XapaKTEPUCTUKM 06pasylolmnxcs npu 3Tom
TBEPAbIX PaCTBOPOB U 3aMETHO CHU3WUTb BennunHy ux (TKJP) [8, 9, 11—18]. Takum o6pa-
30M, KOMMMEKCHOEe 3aMelleHWe KaTMOHOB B pPasfiMyHbIX MO3ULMAX KPUCTanIMyecKoi
CTPYKTYpbl a3 LnBaCo20s+ 8§ MoXeT paccMaTpuBaTbCst Kak 3(heKTUBHbLIN CNOCO6 ynyylle-
HUS UX PYHKLMOHANbHBIX CBOMCTB. PaHee HaMu 6bIN0 UCCNeA0BaHO BAMUSHME YaCTUYHOIO 3a-
MelLeHNs 6apus CTPOHUMEM, a KobanbTa —Kene3oM U MeAblo Ha KPUCTANIMYECKYHO CTPYKTYPY,
TEPMUYECKME W 3M1eKTPOTPAHCNOPTHbIE CBOWCTBA TBEPAbIX pacTBopoB NdBa, _  XSrxFe-
C00.5Cu0.505+6(0.02 < < x <0.20) [19].

B gaHHol paboTe M3y4YeHO BAMSAHME YAaCTUYHOTO 3aMeLlleHns 6apus MarHMem Ha napameTpbl
KPUCTaN/IMYECKOW CTPYKTYPbl, KUCMIOPOAHYHO CTEXMOMETPUIO, MAKPOCTPYKTYPY, TEPMUYECKUE 1
3/1eKTPOTPaHCNOPTHbIE CBOWCTBa TBEPAbIX pacTBopoB NdBa, _ xMgtFeCo05Cii0505+8 (0.00 5
<x<0.40).

OKCMEPUMEHTANIBHAA YACTb

Kepamunueckne obpasuybl TBEpAbIX pacTBopos coctaBa NdBa, _ “Mg*FeCoo 5Cu050 5+ §
(x=0.00,0.05,0.10, 0.20 n 0.40) nonyyanu TBepgoasHbiM meTogom 13 Nd20 3(HO-/1), Ba-
C03(“u.”), MgCO03(“u.”), Fe20 3(“oc. u.” 2—4), CoD 4 (“u.”) n CnO (“u.g.a.”), KOTOpPbIE
CMeLIMBann B 3aaHHbIX CTEXMOMETPUYECKMX COOTHOLLEHUAX NPU NOMOLL Y MefibHuL bl Pul-
verizette 6.0 upMbl Fritsch (Matepuan Turnei n Mmenowmnx wapos —Zr02), npeccoBanu B
TabneTkn gmaMeTpoM 19 MM 1 BbICOTON 2—3 MM U OTXXWUranu Ha Bo3ayxe B TedeHue 40 4 npu
1173 K [19, 20]. OToXOKeHHble 06pasybl M3MenbYann B araToBOi CTymnkKe, NOABepraan no-
BTOPHOMY MOMOAY Mpu nomouin MenbHuubl Pulverizette 6.0 fupmbl Fritsch n npeccoBanu B
6pyckun pasmepom 5 * 5 x 30 MM, KOTOpble 3aTeM CMeKanu Ha BO34yXe B TeueHue 9 4 npu
1273 K. ns usamepeHUs 3NeKTPONpPoOBOAHOCTU M3 CMEYEHHON KepamMUKK Bbipe3ann 06pas-
bl B (DOPME NPAMOYTO/bHbIX Napaniefnennnesos pasMepom 4 X 4 X 2 M.

VaeHTurkaumo o6pasLos 1 onpefeneHne napameTpoB X KPUCTANIMYECKOW CTPYKTY-
pbl OCYLLECTBASAN NPU MOMOLLM peHTreHodaszoBoro aHanmsa (P®A) (peHTreHOBCKUIA Aun-
thpakTomeTp Bruker D8 XRD Advance, CuUA™-usnyyeHne) n MK-cnektpockonuu norno-
weHna (MK dypbe-cnektpomeTp Nexus ThermoNicolet).

CopepxaHue B o6pasuax cnabocssasaHHOro kucnopoga (5) onpefensnu npu nNoMOLLM
MOAOMETPUYECKOr0 TUTpoBaHMA [21], yuuTbiBas Hanuume B ob6pasLax MOHOB NepexofHbIX
MeTas/IoB B Pa3/IMUHbIX CTeNeHsAX okncneHma (Cod+, Co3+, Fe3+ Cu2+), KoTOpble B npoLec-
ce TUTPOBaHMA BOCCTAHABAMBA/INCH O HU3LWINX cTeneHel okucneHus (Co2+, Fe2+, Cu+).

BennumHy kaxyuielcs nA0THOCTU (PK) KepamUKM BbIYUCAANN NO FeOMeTPUYecKUm pas-
MepaM M macce 06pasLoB, a nopuctocTb (M) NoAyYeHHbIX MaTepUanoB Haxoaunun no op-
myne (1):

M = (1 —Pk/PT) x 100%, (@)

rge pT—reopeTudeckas (peHTreHorpagumyeckas) N10THOCTb 06pas3LLoB.

MUKPOCTPYKTYPY 1 31EMEHTHbI COCTaB 06pa3L 0B 13y4aau NpU MOMOLLM CKaHUPYIOLLeit
3NeKTPOHHOW Mukpockonun (C3M) M 3HeprofMcrnepCUOHHOr0 MUKPOPEHTrEeHOCNeK-
TpanbHoro aHanusa (MPCA) Ha CKaHWpyloLliem 371eKTPOHHOM MuKpockone NeoScope
JCM-7000.

TepMMYecKyo CTabnnbHOCTb MOPOLLKOO6pa3Hbix 06pa3uos NdBa! _ *Mg"FeCoo 5Cu050 5+8
nccnegoBanu npyu noMoLwm TepmoaHanmTuyeckoii cuctembl TGA/DSC-1/1600 HF Ha BO3-
[Lyxe B nHTepBane Temnepatyp 300—1100 K. TennoBoe paclinpeHne Cne4yeHHONn KepaMunkm
n3yyvanu c NomMoLLbio KBapuesoro gunatometpa DIL 402 PC Ha Bo3gyxe B 0651acTv Temnepa-
Typ 300-1100 K [19]. SnekTponpoBogHocTh (a) u Tepmo-34C (S) cnevyeHHOW Kepamuku
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Pve. 1. PeHTreHoBCKMe AudpakTorpammbl (a) 1 MK-cnekTpbinoLuowieHns (6) nopowwkos NdBaj _ xMgxFeCog jCug 505+ g
x =0.00(7), 0.05 (2), 0.10 (3), 0.20 (4) 1 0.40 (5).

N3Mepsann Ha Bo3gyxe B MHTepBane Temnepatyp 300—1100 K no metoguke [22]. 3HauyeHUs
cpefHero TKJ/IP (@) 1 KaXyLWWUXCH 3Hepruii akTuBaumm 3neKTponpoBogHocTu (£n) u Tep-
mMo-3/C o6pasuoB (ES) paccumTbiBanu M3 NUHERHbIX y4acTKOB 3aBucumocTeid 4///0=/( 7),
1n(a7) =4T) nS=f(\/T) cooTBETCTBEHHO.

PE3Y/IbTATbI N X OBCYXAEHWE

CornacHo pesynbtataMm MPCA, KaTUOHHbI/ COCTaB CUHTE3UPOBAHHOW KepamuKu, ¢ y4ye-
TOM MOrPeLHOCT MeToa, COOTBETCTBOBAN 38JaHHOMY COCTaBY LUUXThI.

Mocne 3akNO4YNTENbHON cTagunm cuHTe3a o6pasybl NdBat _ xMgxFeCo05Cu050 5+ 5
66111, B Npefenax norpewHoct PPA, ogHoasHbIMK (pUc. 1a) U UMenu CTPYKTypy TeT-
paroHanbHO MCKa)XXeHHOro ABOMHOro neposcknuta LnBaMe'Me"05+5(a ~ ap, ¢ ~ 2ap) [6],
pegnekcbl KOTOPOR 6biAM NPOUHAULMPOBaHbLI HAMMW B paMKax np. rp. cumm. P4/mmm c
napameTpamu 3fnemeHTapHon svelikm a = 0.3910—0.3915 HM, ¢ = 0.7708—0.7729 HMm
(tabn. 1). Kak BUAHO 13 Tabn. 1, yBennyeHne CTeneHN 3amelleHns 6apus marHuem B
NdBaFeCo05C1056)5+g npakTUYeCcKy He BANSET Ha BEIMUMHY NapamMeTpa a u NPUBOAMUT K
BO3pacTaHUI0 napameTpa C KpUCTanIM4ecKoh CTPYKTYypbl 06pasytolmxca npu aToMm TBep-
Abix pactBopoB NdBa, _ xMgxFeCo05Cu050s +s. NocnegHee He corfacyeTcsi ¢ pasmepaMmu
3aMeLLaeMoro 1 3ameLlarLero noHoB (4ns “K.4.” = 6 MOHHbIe paguycbl Ba2+ n Mg2+ co-
ctaBnsAoT 0.135 1 0.072 HM COOTBETCTBEHHO [23]), HO MOXET BblTb 06BACHEHO YMEHbLUEHM-
eM cogepxaHus B obpasuax cnabocesizaHHOro kucnopoga: ot 0.72 gnsa x = 0.00 go 0.51 gns
x = 0.40 (tabn. 1). OceBoe oTHoweHwue (c/2a) nepockntoB NdBat_ xMgxFeCo05Cu050 5+g
C pocToMm X yBenuuusaeTcs (Tabn. 1), U3 yero cnefyet, 4YTo 3amelleHne 6apMs MarHMeM B
NdBaFeCo05Cu050 5+ g npMBOAUT K YMEHbLUEHWIO CTEMEHWN TETPArOHa/bHOr0 NCKaXKeHMA
KPUCTaN/IMYECKO CTPYKTYpbl 3TONM (asbl.

Ha MK-cnekTpax nornowexHuns nopowkos NdBaj _ xMgxFeCo05Cu050 5+ g Habntoganu

NoMIOChbl NOrNOWeHNA ¢ aKkcTpeMyMamu npu 355—374 cm-1 (Vj), 575—582 cm-1 (v2) n 655—
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Tabmmua 1. IHgeKc KMCNOpoAHOI HecTexnomeTpum (8) v napameTpbl KPUCTANIMYECKOW CTPYKTYpbI
TBepAbIX pacTBopoB NdBaj _ xMgAFeCo05Cu0505+§

X 5 a, HM C HM V, Hm3 c/2a
0.00 0.72 0.3914(1) 0.7708(1) 0.1181(1) 0.9847
0.05 0.68 0.3912(2) 0.7712(5) 0.1180(2) 0.9857
0.10 0.67 0.3910(2) 0.7710(6) 0.1179(2) 0.9859
0.20 0.65 0.3914(2) 0.7715(2) 0.1182(2) 0.9856
0.40 0.51 0.3915(2) 0.7729(6) 0.1185(2) 0.9871

Tabnmua 2. 3HayeHuns kaxyLuelica nnoTHocTy (pk), nopuctoctu (M) 1 NapameTpoOB 371eKTpoNepeHoca
(Ea, Es n ET) cneueHHoii kepammkn NdBaj _ xMgxFeCo05Cug 50 5+g

X pK, r/cm3 Mn, % EO, 3B Es, 3B ET, 9B
0.00 6.17 9.8 0.254 0.048 0.206
0.05 4.89 27.8 0.213 0.049 0.164
0.10 443 338 0.194 0.042 0.152
0.20 4.44 324 0.218 0.060 0.158
0.40 4.43 28.4 0.227 0.060 0.167

662 cm"1(v3) (puc. 16), oTBevatoLme BaneHTHbIM (V2 v3) 1 fethopMaUnoHHbIM (V,) KonebaHu-
am (Fe,Co,Cu)—O—Fe,Co,Cu) cBs3eli B nnockoctax [(Fe,Co,Cu)0Z] (vhv2) u B HanpaBneHnn
ocu ¢ (v3) KpUCTananyeckoin CTpyKTypbl aTnx a3 [24]. C pocTOM X MONOXEHUS MOA0C NOrno-
LLLeHNA CMeLLaNNCh B CTOPOHY 60/bLUMX 3HAYEHWIA BOSIHOBbIX YMCEN, Ha OCHOBAHUWN Yero MoX-
HO 3aK/KYNTb, YTO YaCTUYHOe 3amelleHne Mg2+ —Ba2+ B NdBaFeCo05Cu050 5+gnpusogunt
K YBE/INYEHUIO 3HEPTUMN METaNN-KUCIOPOAHbIX B3aUMOAENCTBUIA B CTPYKTYpe 3TOW (asbl.

MopucTocTb cneyveHHol kepamukn NdBaj _ xMgxFeCo05Cu050 5+gc pocToM X yBenmumBa-
nacob (Tabn. 2), 4To yKasblBaeT Ha yXygLieHue cnekaemoctu hazbl NdBaFeCo05Cu050 5+g npu
4YacTMYHOM 3aMeLleHnn B Heli 6apus MarHueM. Mony4deHHble B HACTOSALWeN paboTe faHHble
XOpOLLUO cOrnacytTcs ¢ pesynbTataMu paboTbl [19], B KOTOPOW 6b110 YCTAHOBMEHO YXYALLe-
Hue cnekaemocTn kepamuky NdBaFeCo05Cu050 5+ g npu 4acTUYHOM 3aMeLlleHUn B Hel
6apus cTpoHumnem. CornacHo pesy/nbTaTaM 3/1€KTPOHHON MUKPOCKOMNMUM, 3epHa KepaMuku
NdBaj _ xMgxFeCo05Cu050 5+s nmenun n3omeTpuyHyto hopmy, a nx pasmep BapbnpoBancs
B npegenax 1—3 MKM 1 cnabo M3MeHANCA Npu BapbUPOBaHUM KaTUOHHOIO cocTaBa 06pas-
uos (puc. 2).

CornacHo pesynbTataM TEPMUYECKOTO aHann3a, obpasibl OblIY TEPMUYECKU CTAOWbHBI
[0 TemnepaTyp 7* = 615655 K, Bbile KOTOpbIX Habntoganack Heb6onbLas NoTeps Macchbl
(0.3—0.8%) (puc. 3a), obycnoBneHHas BblgeneHmeM U3 06pasuoB c1abocBA3aHHOI0 KUCIO0-
poga (8) [6, 19]. BennunHa T* ymeHbluanacb oT 655 K gna* = 0.00 go 615630 K ana 0.05 <
<p < 0.40 (puc. 3B), YUTO yKasblBaeT Ha CHUXEHWe TepMUYECKON cTtabunbHoCTU hasbl
NdBaFeCo05Cu050 5+ 8 npn 4acTUYHOM 3amMelleHUn Gapusi MarHMem B ee CTPYKTYpe.
Ha TemnepaTypHbIX 3aBUCUMOCTAX OTHOCMTENbHOro yanumHeHus (A///0 = f{T)) kepamukmn
NdBaj _ xMgxFeCo05Cu0505+gHabnioganacb aHomanusa B BUAe U3noma npu Temneparype
7* = 660, 640 n 655 K gnsa x = 0.00, 0.20 n 0.40 cooTBeTCTBEHHO (puUc. 36, 3r), CONPOBOXAa-
touascs ckauykoobpasHblM Bo3pacTaHuem BenuyuHbl TKJIP ot 16.0 x HO~6, 151 x 10 61

142 x KO 6 K-1 o 189 x 10 6, 179 x KO 6u 16.2 x HO~6 KrlcooTBeTcTBEHHO A4 x = 0.00,
0.20 1 0.40 (pwuc. 3d), 4TO BbI3BaHO BblAeNeHMEM 13 06pa3LoB cnabocBs3aHHOMO KUCMOpPOoAa.
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Puc. 2. dnekTpoHHble MUKpodoTorpathmm ckonos kepamuknu coctaBa NdBaFeCog 5CU0505 + 5 (a) u

NdBao 6Mgo 4FeCo05Cu0505 + g (6).

Kak cnefyeT u3 pesynbTaToB AMNaToOMeTpUmM, YaCTUUYHOE 3amelleHne 6apus marHmem B Nd-
BaFeCo05Cu050 5+ 8 npuBoanT K ymeHbleHnto TKJTP KepaMuKK 3a CYET CHUMKEHUS Kak
TepMunyeckoro (a T< T#), Tak n xumnyeckoro (ar > T#—a T< T#) BKNafoB B paclinpeHme
06pasuos.

Kak BugHo 13 puc. 4a, 46, Teepable pacteopbl NdBa, _xMg(FeCo05Cu0505+ §sasnstotca
nonynposogHukamu (go/aT> 0) p-tuna (S > 0), XxapakTep 3/IeKTPONPOBOAHOCTN KOTOPbIX
npu NOBbILWEHHbIX TemnepaTypax (T> MaKC) M3MEHAETCA Ha MeTannonogobHbin (go/aT <O0),
YTO CONPOBOXAAeTCA U3MEHEHMEM XapaKTepa TemMnepaTypHOl 3aBUCUMOCTU KO3 ULNEH-
Ta Tepmo-34C (o1 dS/dT <0 npn T< 7MmmH go dS/dT> 0 npn T> 'mvH). AHOMaNUmn anek-
TPOTPAHCNOPTHbIX, KakK ¥ PACCMOTPEHHbIX BblLLE TEMIO0BLIX CBOWCTB ABOMHbLIX MEPOBCKUTOB
661711 06YCNOBNEHDI BblLENEHUEM U3 UX CTPYKTYpPbl CN1aboCBA3AHHOIO KUCNOPOaa, KOHLEH-
TpauMOHHbIe 3aBUCUMOCTU TeMnepaTyp aHOMasnin HEMOHOTOHHO U3MEHSANUCHL C POCTOM X,
npoxoas Yepe3s MUHUMYM BOAN3U X ~ 0.2 (puc. 4B, 4r), NpUYeM U3MEHEHWNE 3N1EKTPOTPAHCNOPT-
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Pvc. 3. TemnepaTypHble 3aBUCUMOCTU NOTEPU Macchl (&) U OTHOCUTENLHOTO YANMHEHUS (6) TBEpAbIX PacTBOPOB
NdBaj _ xMgxFeCog jCuq 505+ & x = 0.00 (2), 0.05 (2), 0.10 (3), 0.20 (4) n 0.40 (5). Ha Bpe3Kax noka3aHbl KOH-

LeHTpaLMOHHbIe 3aBUCUMOCTY TeMnepaTyp Havana notepu mMaccol (7*) (B) 1 n3noma Ha 3aBucumMocTsax A//0 (I'*)

(r), a Takxe 3HaueHunit KNITP kepamuku (o) npu < 7* (6)ul> 7* (7).

HbIX CBOMCTB KepaMWKW MPOUCXOAMIO Npu 60nee BbICOKUX TemrepaTypax, YeM U3MEHEHUE ee
TEPMUYECKMX XapaKTepUCTUK (Mvakc > TumH >~ T* > T* (puc. 3B, 3r, puc. 48, 4r)). 3HAUEHMS
anekTponpoBoAHoCcTN Kepamukn NdBa, _ xMglFeCo(5Cu(50 5+ § ymeHblUIanuch, a Koad-

thuuneHTa Tepmo-3/4C —B0o3pacTany Npu yBe/IMUEHNIN CTEMEHN 3aMeLLeHNs 6apusa MarHu-
em (puc. 44, 4e).

Cnowuctble nepoBckutbel LnBaMe'Me"05+ s ABNAIOTCA MONAPOHHLIMU MPOBOLHUKAMMU
[6], TemnepaTypHble 3aBUCMMOCTM 3/1IEKTPOMNPOBOAHOCTU M KO3 duumneHTa Tepmo-3/4C
KOTOpPbIX ONUCbIBAKOTCSA ypaBHeHUAMU 0 = (A/T)exp(—EJIKT), S = (k/e)(—Es/kT + B), rae
Ec = Es + Emu Es —3Heprum akTmeauumn 3nekKTponpoBogHoOCcTN u Tepmo-34C cooTBeT-
CTBEHHO, Npuyem ES ABNAeTCA aHepruein Bo3OYXAEeHUS HOCUTenel 3apsaga —nonapo-
HOB, a ET—aHepruei akTnsaummn nx nepeHoca [25]. Kak BUAHO M3 JaHHbIX, NpesCcTaB-
NeHHbIX B Tabn. 2, 3HauyeHWs napameTpoB 3nekTponepeHoca (Ea, Es n ET) KepamMuku
NdBaj _xMgxFeCo05Cu050 5+g, B Lie/IOM, He 04YEHb CU/IbHO N3MEHAOTCA NPU BapbMpoBa-
HUW ee KaTMOHHOro coctasa. ConocTaBnsAs pe3ynbTaTbl AaHHOW paboTbl C AaHHbLIMU
[19], roe pnsa TBepAabix pacTBopoB NdBaj _ xSrxFeCo05Cu050s + g 6bl/iM Nony4YeHbl aHa-

NOTWYHble pe3ynbTaTbl, MOXHO 3aK/OUYUTb, YTO U30BajeHTHOEe 3amelieHue 6Gapus B
NdBaFeCo005Cu050 5+ goka3biBaeT HE3HAUYNTENbHOE BMAHWE HA 3HEPTEeTUKY 3/eKTpone-
peHoca B CTPYKType 3TOl ha3bl.

Fla ocHOBaHMM 3KCMEPMMEHTAIbHO NMOMYYEHHbIX 3HaYeHWI YAeNbHON 31eKTPONPOBOAHOCTY
1 KoapuuneHTa TepMmo-34C Hamu No MeTofuke [26] 6bIaM paccUUTaHbl 3HAUEHWS B3BELLEH-
HOW NOABUXHOCTU HOcUTenen 3apsaga (LH) B kepamuke NdBaj _ xMgxFeCo05Cu0505+5, a Tak-

e, NpY MOMOLLM YPaBHEHNSA O = eupB, F4e B —3apA[ 3/1eKTPOHa, 3HaUYeHNS KOHLeHTpaLmm
HocuTenel 3apsaga (“ablpok™) B aTux (hasax (n). bblno HailgeHo, YTO B MHTEpBane TeMmnepa-
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cr, Cm/cm S, MKB/K

Puc. 4. TemnepaTypHble 3aBUCUMOCTM YAebHOM 3/1EKTPONPOBOAHOCTY (@) 1 KoadduumneHTa Tepmo-34C (6) cne-
ueHHol kepamuku NdBaj _ “Mg-jFeCoo 5Cu0505 + g: x= 0.00 (/), 0.05 (2), 0.10 (J), 0.20 (4) n 0.40 (5). Ha Bpes-
Kax MoKasaHbl KOHLEHTPALIMOHHbIE 3aBUCUMOCTI TEMMEPaTyp SKCTPEMYMOB Ha 3aBucuMocTsx & —J[T) (TMmakc) (B)

nA=A7) (TmuH) (r), a TaKXe 3HaYeHuiA omakc (6) u 5MH (e).

Typ 350—600 K 3HaueHus XBu3meHsatoTcs B npegenax ~0.1—0.6 cm2(B c), Bo3pacTatoT npu yse-
NNYeHUN TemMnepaTypbl, YTO XapaKTepHO 415 NepecKOKOBOro (NoASPOHHOr0) MexaHn3ma npo-
BOLMMOCTU M YMEHbLUAKTCA NPU YaCTUYHOM 3aMellleHnn 6apua mariuem. KoHueHTpaums Ho-
cuTenei 3apsga B TOM Xe UHTepBasie TemMnepaTyp U3MeHsnach B npegenax (4—37) x goldcm-3,
3KCMOHEHLManbHO Bo3pacTana nNpu yBennyeHn TeMnepaTypbl v yMeHbLIanaco npu ysenu-
YeHUW cTeneHun 3ameuieHns 6apua marHmem B NdBaj _ xMgAFeCo05Cn0505+ U Tak, Ha-
npumep, npu Temnepatype 600 K KoHUeHTpayns HocuTenel 3apsga B o6pasyax cx = 0.00 n
0.40 cocTaBuna *3.2 x 020cm 3mn *1.8 x K020 cM-3 COOTBETCTBEHHO.

3SAKNHOYEHUE

MeTogom TBepLoda3HbIX peakLmil MonyyeHbl KepaMmmyeckme obpasiibl TBEPALIX PacTBOPOB
NdBaj _“Mg"FeCoo 5Cu050 5+(0.00 <x< 0.40), n3yueHbl UX KpUcTanImyeckas CTpykTypa u
MWKPOCTPYKTYpa, B MHTepBane TeMmnepatyp 300—1100 K nccnefoBaHbl TepMUYecKas cTabunb-
HOCTb, TEMN/IOBOE PacLUMpeHne, 3NeKTPONPOBOAHOCTb M KO3 ULMEHT TepM0o-3/,C CMHTE3UpPO-
BaHHbIX MaTepuasioB. Ha OCHOBaHWUW 3KCMEPUMEHTaNbHbIX OAHHbIX PaccyMTaHbl 3HAYeHUs
TKJIP, napameTpoB 3/7eKTponepeHoca, NOABMXHOCTA U KOHLEHTpaLuu HocuTenei 3apsja B
3TUX CNOXHBIX OKCcMAaax. HaigeHo, 4to cnomcTble nepoBckuTbl NdBaj _ *Mg™FeCog 5Cu050 5+5
KPUCTaNn3yTCA B TETParoHanbHOW CUHTOHUM (Np. rp. cuMM. PA/mmm) u sBAsStOTCSA No-
NYNpPoOBOAHMKaMK [;-Tuna, XxapakTep 31eKTPONPOBOAHOCTM KOTOPbIX NPU NOBbILLIEHUN TEM-
nepaTypbl U3MeHAETCSH Ha MeTa/IMYeCKUiA BCNeCTBUE BblAeNeHns U3 06pasL,oB cnabocss-
3aHHOro Kucnopoga. YactnuuHoe 3ameleHme 6apua marHuem B NdBaFeC00.5Cu0.505+gnpu-
BOAMT K YMEHbLUEHUIO COAEepXaHWsA KUCN0POLa, KOHLEHTpaLMn U NoABUXKHOCTM HOCUTeNeNn
3apsifa B 06pasytowmnxcs npun aTom TBepAbix pacteopax NdBaj _ AMgxFeCo05Cu0505+s, yBenu-
YEHUWIO pa3mepa UX 31eMeHTapHOM fueiikn 1 KoahhuuyreHTa TepMo-3/4C, CHUXEHUIO Tep-
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UVXKOBA u gp.

MWUYECKOi CTaBnUNbHOCTU, yMeHblIeHnio TKJTP 1 aneKTponpoBOAHOCTY, 1 OKa3blBaeT Cla-
60e BNUSHWE HA SHEPreTUKY 9/IEKTPONepeHoca B 9TuX asax.
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