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Thermal Analysis of Superconducting Oxides

Masae Kikuchi
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A review of the thermal analysis of high-T, superconductiung oxides is presented. Search for

synthesis condition, the determination of oxygen contents by hydrogen reduction, the absorption and

desorption of oxygen, the relation between oxygen contents and superconductivity or structure, and the

thermal stability in ambient gas,are briefly discussed.
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BaCO, and CuO.

Netsu Sokutei 20(2) 1993



BACHBIREAR DR

THBH, LaRRRBIRBEREERD L S 2 Eifk s &
GHEREFHICELTA M 42 MY — 2 kah
DTHRERE ORI THE TV AL EL S,
BaCO, & E TR B 4 o THAEEE & LT 4%
Th 5P BIRENRE,

Beruto 5 12 YBa,Cu;0,, HoBa,Cu;0,, EuBa,Cu;0,
DEHRTBaCO, Db 0 I2Ba0, # v 5 & Bl ki
To—VELIGEEESEORVERIE L NS LB
Twnd,

YBa,Cu;0, DY H A b & LaTHER L 72LaBa,Cu,0, D
H—HAREM M TTG-DTAIC X D D TARTAE
L% o1 BTH B, La,0,, BaCO,, CuOREAL,
~Nlby MO, A, 930°CT12RMsHE L RE
BT 30K EEL, PBDOBaCUO, ¥ EA TV, BE
To=WIZEY, T, 60K & ERLAAKRE LT
BaCuO, 3 HET 5. LEABORBEEESCmin 2B
T HEEE, R, BEPDOTG-DTA % Fig.2@a), (b) 2R
Fo WTNSDTADRI Y — 2 85T, 900CU LT
IRFEOBBLERRI VBB EIN, ThOLDERR

< weight loss / %

300

i N . 1050

1 A
600 900

t/C

300 1200

Fig.2 TG(a)-DTA(b) curves of Lal?»212Cu3Oy in oxygen

(a), air(b) and nitrogen(c), at a heating rate 5°C

min~!.
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Fig.3 TG-DTA curves of reducing process of Laz_xerCuOy by hydrogen,
(a) x=0.15, (b) x=0.2, (c) x=0.3, (d) x=0.5.
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Fig.6 TG-DTA curves of reducing process
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Fig.7 TG-DTA curves of reducing process of La, ,Ca CuO,_ , by hydrogen, (a) x=0.1, (b) x=0.15,(c) x=0.2.
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Fig9 TG curves of heating(solid line) and
cooling(broken line) process of YBa,Cu,O).

Starting materials are the orthorhombic phase
synthesized at 930°C and cooled in air to room
temperature in the furnace(a) and tetragonal
phase quenched to room temperature from
930°C (D).

t/°C
Fig.10 TG curve(thick line) of the orthorhombic phase
of YBa,Cu,O, measured by rapid step heating
using an IR

image furnace. Temperature

variation with time is shown by a thin line.
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Fig.13 TG behaviour of the product just after the
second step of Fig.12: A, oxygen uptake process
of the product just after the second step, the
TG being measured at a heating rate of
5Cmin! in 1 atom O, atmosphere; B, oxygen
loss process of the product after the oxygen
uptake process A when the TG was measured in
vacuum.
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Fig.16

TG curves of (Pb,Cu)double layered oxides and
related superconducting oxide in 1% oxygen
atmosphere of heating rate 5Cmin™".

(a) BazYCu3Oy, (b) PbBaSrYCu3Oy,

(©) PbBa047Sr1.3LnCeCu30y, (d) Pb,Sr,YCy30,,
Starting materials are furnace cooled(solid line)
and quenched specimen(broken line) respectively.
Sample-d only annealed specimen in oxygen.
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x for the YBa,Cu; MO, series when the
samples are heated under argon up to 900°C at
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Fig.18 Weight change of Ti,Ba,CuQ,_ 5 measured with

increasing temperature at a rate of 5Cmin™.
The rapid change above 700°C is due to
decomposition.

Cul¥ 4 +(chain) ¥ # U THITHA, C2-OETOER
HBERECEEPE 2R VWEEZLRLTWE, Z0F
P CoBRETCUI YA M, NiBIUTZnBEREKTE
Cu2% A b, FeBHRAKTIECul, C2 A FPBEREND
HEFXHEHLTWS,

Netsu Sokutel 20(2) 1993

100
® @)

N

~ 50
o i 1 Il 1 i
0 0.1 0.2 0.3

oxygen vavancy / 8
Fig.19 Dependence of T, on the oxygen loss, 3,

determined by TG(open symbols) and calculated
from the weight difference before and after
quenching(solid symbols).

4. FEREEOTIR S & UBiROBEEEF2-440

TIABGEATRYREIEL YT MEREICLY
FEISN TS, HEBEORBONMmE 37 FETIT
SERPLVRET, TCHTREDTH S, BEXRR
RCEH L7 TLBa,Cu0 " RBREE R E 2o FEiR
BRL, ERSETCETER sy F92 8, BE
EHERLSKICDET S, FRIZIVFLTWEVER
BOBELIVEETRDTBE, RICTGHKE Fig.18)
oIV FRECRTLIERRS RO, 71FL
TR OBEE L IHA L BEERBIRE L OBKREHEN
5 (Fig19)e COELPLEEABPTCARL L
TL,Ba,CuO, (38K F— Y'Y 7KBICA ), BMERROR
WICLIOVBEAR—VEBEL LI EHH LD,
TIBa,CaCu,0,”, TIBa,Ca,CusO, I DT h Fik %
FHETHER2T o, WINbBH F—7KEIZH Y,
BEOBRECLZEIRLTWVS,

Bi,Sr,Cu0, X B B St 1 bDT Yy /A FA4AVE
BEORMISIERTERBEICI VL VELLT S,
Fig20llR T & 5 ICBRILED A 4V EFESFNEL LS
KONMER TS, $72F—A4 4V TRERBEOH
FICPEVE IR AT 2 (Fig2l)o St A4 b NdTER
L72BAIT oW, TE5ZTRMAICEEE CHESRD
BV —LBEEERL, ETROILIT, BREELT



"o
1 Y
La —__-_——\'W
Pr ——
Sm
exo.
I Eu
endo.
Gd
1 1
800 900 1000

t/C
Fig20 DTA signal of Bi,Sr, ,M,CuO, substituted Sr
site by Ianthanoid elements(M). Endothermic
peak shifts to low temperature as decreasing
ionic radii of Ianthanoid element.
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Fig21 DTA signal of Bi,Sr, M,CuO (x=0.4, 0.5, 0.7)

substituted Sr site by Gadrinium and Europium
respectively.
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