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Bupueno yrsoperns BTHII cucrem Bi,Sr,.,Ln,CaCu,0y i nokasano mo 3amimenns St va La, Nd, Eu, Ho, Er,
Lu mpu3BoAMTh OO 3MIHH TapaMeTpiB KPUCTANIYHOI TPATKH, ENEKTPO(I3UYHMX BIACTUBOCTEH Ta KHUCHEBOI
crexiomerpii. PeHTreHorpadivHi qociipKeHHS OKa3ad, IO Il CHCTeMH TpH 3HadeHi X>0,2 cucteMu TreTeporeHHi.

Ilpu 3amimenni Sr Ha LN BimOyBaeThcs 3HMKEHHS TEMIIEpAaTypH NEpeXOqy B HAANPOBIAHUI CTaH HIKYE
TeMIIepaTypH KUITIHHS PiZKOTO a30Ty. 3arajibHUil BMICT KUCHIO () 3pocTae MpH 301IbLUICHH] X B MOPIBHSHHI 3 YHCTOO

Bi2212 ¢azoro.

Koarouogi ciioBa: kynpaTu, HAAMPOBIIHUKH, CHHTE3, TETEPOBAIICHTHE 3aMillICHHS.

Cmamms nocmynuna oo pedakyii 15.05.2010; npuiinama oo opyxy 15.09.2010.

Beryn

YBara 10 BHCOKOTEMIIEPATYpPHUX HAINPOBITHUKIB
MOSICHIOETBCSL B TIEPIUIY Yepry THM, LIO IiJBHIICHHS
poGoU0i TeMIIEpaTypH 10 a30THOI (a B MEPCIIEKTHBI — 10
KIMHATHOI) TO3BOJIUTDH iCTOTHO CIIPOCTHTH Ta 3[CHICBHTH
HAJIMIPOBIIHI MPUCTPOT, OCKLIBKH BaPTICTh XOJIOA0AreHTY
Ta BHUTPATH Ha TMIATPUMKY HEOOXITHOI TeMIepaTypH
3HmKyI0ThCs B 50-100 pasis.

MosknuBocTi mpakTudHOro BukopuctanHs BTHII -
MaTepialliB  3aJUIIAIOThcd  0araToOOINSIOYNMH IS
MIKpPOCICKTPOHIKH, MEIUIUHHA, e()EKTUBHUX CHCTEM
BHUPOOHUIITBA, HAKOTIMYCHHSI Ta niepeaadi eneprii [1-4].

OpHuM 13 HaMNEpCHIeKTUBHIMUX A MPAKTUIHOTO
3aCTOCYBaHHA y BHIVIALI JIPOTIB, CTPIYOK BBAYKAIOTHCS
HapoBiaHUH KympaT Bi 2Sr,CaCu,Qy, axuit Mae BUCOKY
KPUTHYHY TEMIIEpaTypy Mepexoiy y HallpOBIIHUI cTaH
[5]. Mns 1iel crnoiykw BaKIMBO BCTAHOBHTH BIUTUB
3aMillleHHsd Ha B3a€MO3B’SI3KM MDK XIMIYHHM CKJIAIOM,
CTPYKTYPOIO Ta €NEKTPO(I3UIHIMHU BIACTUBOCTSIMH, IO
CHpUsiE PO3YMIHHIO PUPOIU HAAIIPOBITHOCTI.

Came TOMy MeTOIO0 NaHOi poOOTH OyJ0 BHBYCHHS
BIUIUBY 3aMimieHb Ha (asoBuit ckmax, Qi3udHi
BJIaCTHBOCTI y cucremi Bi,Sro,LNn,CaCu,O,, (Ln-La, Nd,
Eu, Gd, Ho, Er, Lu) mpu 3nauenni X Bix 0,05 mo 0,5.
BceraHOBUTH  3aMeXHICTE MapaMeTpiB  KPUCTATIYHOL
rpaTKy Ta TeMIIEpaTypH IePeXoay B HANPOBIJHUMN CTaH,
BUBYHMTH NMHUTaHHA KHCHEBOI CTEXiOMETpii B 3al€KHOCTI
Bil CKIaAy JOCTi/PKYBaHUX CHCTEM BiJ CTYyMeHs
3aMileHHs.
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. MeToanka ekciepuMeHTy

[onmikpucTamiyHi 3pa3kd CKJIAAHUX KymnpaTiB Ha
OCHOBI OicMYTY cKiIamy

Bi,Sro4LnCa Cu,0,, onepxyBann ABOCTYNiHYATHM
TBEpAO(PA3HUM METOJOM 3 BUKOPUCTAHHSM IIPEKYpPCOpY.
Bci BuximHi pevoBHHH Oyiu KBamidikamii HEe HIDKYC
«X.Y». Bwmict KaTiOHIB KaJbIliIo, CTPOHIIIIO,
PIOKICHO3EMENIFPHUX ~CNEMEHTIB 1 MiIli Ta BiCMyTy
BU3HAYAJIM METOAOM TPHIOHOMETPUYHOTO THTPYBAHHS
[6].

Hopomku SrCO;, CaCO;, CuO 3mimyBamum B
CTeXiOMeTpUYHOMY  BimHomieHHi  2:1:2,  perenbHO
mepeTHpany i BiANaTIOBAIM B Iedi NPH TeMIeparypi
840°C mpotsirom 48 roaus 10 3HuKHeHHs diHii COs° B
[Y-cnekTpax, omepyroud TUM CaMHUM INPEKypcop s
MOJAJbIIOTO CHHTE3Y 3agaHuX ckiaamiB. IloTiMm 1o
MPeKypcopy IOJaBalll PO3pPaxoBaHI KIITBKOCTI OKCHIIB
BiCMyTy Ta  O0paHOro  JIaHTAHOiLy,  pETEeNBHO
TOMOTEHI3yBaJl CyMIll B araToBid CTYMI, IPECYBAIH
Tabnerkn i Bimmamosamu mpu 840°C mporsrom 100
TOJVH 3 MIPOMIDKHHUM NIEPETHPAHHSIM.

3arapTyBaHHs 3pa3KiB IPOBOIMIM IIPH IIBHUAKOMY
OXOJIOJDKEHHI BiI TeMIlepaTypd MpOoXaplOBaHHS 10
KiMHaTHOI TeMIepaTypH.

[TapameTpu KpuCTaiYHUX TpaTok i (a3oBUMl cKiag
BU3HAYaJIN PEHTITEHOrpadidvHUM METOJOM Ha IMOPOIIKaxX
(Shimadzu LabX XRD-6000; A(Cu K,) =1,54056 A 3 Ni
GbimsTpom).

[Y-criekTpy TOTJIMHAHHS MPOIYKTIB BiINAIIOBAHHSI
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Puc.1l. TIIEM  ¢otorpadii  3pa3kiB  ckiamy
Bizsrl_g5Er0_Q5caCU20y (a) Ta BiZSrl,5Er0_5CaCu20y (6)

3860

3aeKHICTh

Puc. 2. napamerpy  eJIeMeHTapHOl
KOMIpKH a (@) BiJ CTymeHs 3aMillieHHs X JJIsl CHCTEMHU
cxmany BiSro.Ln, CaCu,Oy (me Ln - m- La, -o- Nd, -
A-Eu, -V-Gd, -o- Ho, -»- Er, - «€- Lu 0<x<0,2).

3anMcyBaiM Ha crekTpodoromerpi Spectrum BX FT-IR
(Perkin  Elmer) B o6macti  1200-1800 cm™,
BUKOPHCTOBYIOYM METOJHMKY TpECyBaHHs TaOIEeTOK 3
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Puc. 3. 3anexHicTb 00’ €My eJeMEHTapHOI KOMipKH
(V) Big crymeHs 3amimieHHS X Ui CHCTEMH CKIany
Bi SroxLnCaCu,Oy (me Ln - m- La, -e- Nd, -A- Eu, -
V- Gd, -o- Ho, -»- Er, -» - Lu 0<x<0,2).
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Puc. 4. 3anexHicTh BMicTy KHCHIO () Bil CTymeHs
3aMmimenHs x B cucreMi BiySro.Ln,CaCuOy (me Ln -
m- La -o- Nd, -A- Eu, -V¥- Gd, -0- Ho, -»- Er, -»-
Lu 0<x<0,2).

KBr

PesucTiBHI BUMIpIOBAaHHS NPOBOIMIN B I1HTEPBAIi
TeMIeparyp 300-78 K CTaHJIAPTHIM
YOTUPHOXKOHTAKTHUM METOJIOM 3 BUKOPHCTAHHAM iHJiii-
raji€Bol eBTEKTHKH.

[pocBiuyrouy enekTpoHHy Mmikpockomito ([TEM)
MPOBOAMINA HA €JeKTpOHHOMY Mikpockomi Hitachi
S2400.

JocmijkeHHs] KHUCHEBOI CTeXioMeTpil NpOBOAMIN
TUTPUMETPUIHAM MeTozioM [7]. Tloxubka BH3HAUCHHS
npu npomy cknaznae 0,02,

Il. ExciepuMeHTaIbHA YACTHHA

Pentrenorpadiuni  JOCHiDKEHHST 3pasKiB  CKIany
Bi,SroLn, CaCu,O, (Ln- La, Gd, Eu, Er, Nd, Ho, Lu)
MOKa3aJiy, 110 MEXi TOMOTEHHOCTI IS BCIiX JIAHTAHOI/iB
cxiragaroth O £ X £ 0,1. [Ipwu 30inpmenHi 3Hadenns x=0,2
nopsia 3 hasoro Bi-2212 3’ sastroreest qomiimoki ¢dasu Bi-
2201, a takox CaCu,Os, CuO.

MikpoctpykTypy 3paskiB Bi,SroLn, CaCuO, (Ln-



JocmipKeH st BILTUBY 3aMiliieHHst St Ha LN y Bi-BMmicHil HaampoBiaHii kepamirri

La, Gd, Eu, Er, Nd, Ho, Lu 0<x<0,5 6ymo
JOCTIUKEHO METOIOM  IIPOCBIYYIOYOi  €IEKTPOHHOI
MIKpPOCKOMii 1 BCTAHOBJICHO, IO PO3MIPH KPHCTAITIB
3HAXOIATHCSI B MEXax 2-2,2 MKM.

3a JaHMMHM ENEKTPOHHOI MIKPOCKOMii BHIHO, IO
CTpyKTypa 3pa3ka BiySrygsErgesCaCu,Oy (puc. 1. a) €
JOCUTh OIHOPIMHOIO 1 JuId Hel XapakTepHi IOCTaTHbHO
4iTki 3epHa. [lOpiBHAHHA IOaHWX pPEHTTEHOTPaiTHOTO
aHamizy 1 MPOCOYYyIUOi eJIEKTPOHHOI MIKpOCKOMii
JIO3BOJISIE TOBOPUTH TMpO Te€, IO CKJIaa 3pasKiB
BiamoBimae ¢aszi Bi2212. 3i 30iIbLIEHHSIM CTYIEHS
3amimieHHs x, 30kpema y Bumaaky Ln-Er x=0,5 (puc.1.
0), Hapsxy 3 OiIblI KpymHUMH 3epHamu (azu Bi2212
3'ABJIIOTBCA NPiOHI 3epHa, AKI MOXKHA 1eHTH(IKyBaTH
K moMimkoBi ¢asu. Ili JaHi y3romKyroThCsS 3 JTaHUMH
peHTreHoTpadivHOTO aHATI3Y.

Ha pumc.2 Ta puc.3. mnpuBemeHa 3alekKHICTh
napameTpiB enementapuoi komipku a (A), V(B) Big
CTyMEHs 3aMillleHHs] X i cucteMu ckiany Bi 2212 ne
Sr 3amimenuii Ha La, Nd, Eu, Gd, Ho, Er, Lu.

Pentrenorpadiuni J0CHiKEHHs IOKa3aid, IO B
cucremax Bi,Sr,,Ln,CaCu,Og (Ln- La, Nd, Eu, Ho, Er,
Lu) npu 3Ha4eHi X > 0,2 CHCTEMH T'€TEPOre€HHi.

AHanmizyloun 3MiHy [apaMeTpiB  KPHCTalidHOi
pELITKH, a TAKOK BPaxoBylO4H 10HHI paniycu Ln, Bi, Sr
ta Ca, ioHE LN cKkopimie BCbOTO 3HAXOIUTHCS B TTO3UITISNX
Ca a6o Sr. Ilpu npomy La ta Nd iiMoBipHO BXOASATH B
mo3umii Sr. A irmi LN, ski MaroTh MEHIII i0HHI pajiycH,
BXOJTH B o3uito Ca.

BumiproBaHHs 3aJ€KHOCTI ONOPY BiA TemImepaTypu
MOKa3aJiM, II0 KPUTHUYHA TeMmIileparypa Iepexoiy B
HAIMPOBIIHUN cTaH I urcToro B2212 3paska ckiamae
92 K, a mpw 3amimierHi Sr Ha LN Temneparypa mepexony
B HAJIPOBITHAHN CTaH 3MCHITYETHCS HIDKYE TEMICpaTypu
KHTIHHS PIIKOTO a30Ty.

MetogoM  HOOOMETPUYHOTO TUTPYBaHHSA  OYIO
JIOCIIJIKEHO 3B’ 30K Mi BMICTOM KHCHIO ¥ Ta CTYIICHEM
3aMimieHHs x. s roMOTeHHHX 3pa3KiB MpH 301IbIICHH]
X 3pocTae 3arajJbHHH BMICT KHCHIO (y) B MOpPiBHSHHI 3
yrcToro Bi-2212 ¢aszoro. Take 30UIbLHIEHHS MOXHA
MIOSICHUTH 3aMiHOIO KaTioHa IBOBAJICHTHOTO CTPOHIIIO Ha
KaTiOH TPUBAJICHTHOTO PiJIKiCHO3EMEILHOTO €JIEMEHTY.

Bcradosieno, 1m0 3MiHAa BEIMYMHH KHCHEBOTO
IHAGKCY He BIUIMBa€ Ha CTPYKTYpy KPHCTATIgHOI
peuriTkd. BenmnumHa KHUCHEBOTO 1HIEKCY 3MIiHIOETHCS
BIONOBIZHO OO 3MIiHH 1OHHOTO pajiyca KaTioHY
PIOKICHO3EMENLHOTO SIEMEHTY. pHcC. 4.

JocmimkeHHs BIUTUBY 3aMillleHHS B cucteMi Bi2212
Ha TapaMeTpH KPHUCTAIIYHOI TPaTKH, eIeKTPOQi3udHi
BJIACTUBOCTI Ta KHCHEBY CTEXIOMETpIil0  J03BOJIIE
3pO3YMITH TIPUPOTY Ta MEXaHi3M BHCOKOTEMIIEpaTypHOT
HAAMPOBIAHOCTI  JUIsi  TOJANBIIOTO  MPAKTUYHOTO
3aCTOCYBaHHSI.

Heoinvko C.A. — 00Kkmop XiMiuHux HayK, npogecop;
Haymoea 1 /1. — acnipaum.
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| nvestigation of Sr/Ln Substitution in Bi-Containing HT SC Ceramics

Kyiv Taras Shevchenko National University
60 Volodymyrs' ka ., 01033 Kyiv-1, Ukraine

Formation of Bi,Sr,..Ln,CaCu,O, HTSC compounds has been investigated. It was shown, that Sr/ La, Nd, Eu,
Ho, Er, Lu substitution i nfluences on crystal structure, electrophysical properties and oxygen stochiometry. X-ray
researches shown, that s amples with x higher than 0,2 are heterogenic.

Sr/La substitution leads to decrease of critical temperature below liquid nitrogen boiling point temperature. Total
oxygen content increases with x comparing to pure Bi2212 phase.

Key words: cuprates, superconductors, synthesis,heterovalent substitution.



