78 Zem Bk ¥ ¥R Vol.7, No.é
1991412 ACTA PHYSICO-CHIMICA SINICA Dec., 1981

YBCO 5 iR B8R SE L MH KRR Y

A R
ChEFSBELERI, LR 100025

A LOENSMERE FeBirEds ESRGES mEsSN

{6 BT B gl Bob, RSN EMEERNIESEBREOEEI0E, kiR
Fioktnoas B R e e s, R T S o B O Rk 1 TR M PR 3. X PR B AE B S EE B R 1 B 1)
M. HE, FE4MGRZE—FPELES ANER . 585 R O8 F4 S5 R LERRIENR
P X R R a2 8. A ¥k i H YBa,Cu,0, (YBCO) 588 S0k 58 (LM el
T2 B A b T AR B i, U R o] A AR A IR R B Bk A i, ™
b &M ER LI, Focitm - HRbh S RREERTA.

IX—HERAR N R R T TRGGES FAMMERESR. 1.2 YBCO BBk #
PP alikit, fEERFE] (1~28%0) ARG pH EB Sk X 6 Bl LA E 11LL ks 2.
itik YBCO f/kiRik, HIBRRTANAGEK, XPSH£E N RXEME TR, L4
ME BRI TMEAES, Bk ERERPmERESRE S EELEEE LS . ERS RS
YBCOH iyt thk h RS IEM E ATF ki 4. YBCO 5 MR ABRIRE, 85l
W, MERTEShMEELTBARN, L ELRERRIYBCO 85 E —FrEmmmik
M, AR E e T YBCO o) Ba—O gl fit. # A1 BaO {{ & YBCO 9 B {5 0
By, W'EL Si0, MEH B R B Y - 270k) emol ™, ¥ 1 AASETFES R fo00CES
Si0,ffy B BF F1 1 BB 25 {E 4y Bl 2 — 268k T emol ) — 263kJ.mol ", H) BaO &5 Si0, iy KL R 2 I
MR, RBHMEEELME, ElhEETURE, HitEICRE: £ — & 3 &,
YBCO Sk 5t e A b4 S b A R b R BB R, HEMEEERYTHIES
(LR REtE, RBP4 U R b b 38,

B T R R R L AR BRI, A SCHEE Bratsch M i MR RN R T HEE
Mt AR E 8 o,

a=33.Tx8p+0.2
Foth 6o MR F LAY A, AR M Sanderson ! @A HH. HREMAAMHM0,4r0,,A1,0,
FSi0.f a {54y Mk - 7.65, - 5.63, — 12581 + 1.45, @ E LA N Ya<< - 5 WHE (L h5k
¥, a0 (b4 AR, - 5<<a<<ORS{Li bWt offfrkMttdsn. & LR Lihn

19915 6 24 HrBEm,. 6 4 & BRI ENN,

648



Btk fle MgO<Zr0,<cALO,<<Si0, fiy Z/FHM. FXFMENSYBCO MR fafefik bib

idig- L

ShT7ESEe LU TE FaR BN, AScfEll T B
HitsEgatH FYsco-#EEEHRABE
000°C m#h 2h J5iR &% h ity YBCO #3 B E o ¥
MXAE LM 1), YBCo 48 X B aaisiE
Koinuma 8 A ™ 4 Tk, H 1 H$HBERT YBCO
HAHERE 2 %5 o« BATIRD, BIYBCO-FHER
feimpo ik 2 R A B+ NESR fLip RG-SR
M. R HEA R A Y B RS0, S
YBCO# fRIRME M, LS HERETHLE 510, %
¥E LR YBCO BE—#04 RHIGE B S, i Mg0
SRR Pl O LBt Uk (350 KBREE
EMp AR, LR IO £ & U %, WiEEts
Siﬂp A:nﬂ:j‘ﬂ] ZI.'DZ ,I_ﬁ‘ YBCO EEJEEEEF*?EJ
3 Ba,Si0,, BaAl,0, 1 BaZrO, =51 | [ &R
ity YBCO-H LTl S RE RS S Lk
HRE.

WE, i LR RbhES EEMS Bi-
Sr-Ca-Cu-0 i Fik S bt Ix MfbsERp. X

N|‘ Mgo
— W-
=
1
g
o "‘“-"“\
510,
I_. . P £
-8 =6 -4 -_3 0 +2

i

H1 #HEXE®HRKESE @1 TYBCO-
# e WG SR A W0 £ i 900 Cln e iR
AW YBCOM REME & H i E
Fig.1 Plot of the acid-bage parameter
(ayof oxide substrate materials
against the relative volume frac-
tions of superconductivity for
mixture of YBCO and the subs-
trate materials after heat-treat-
ment at sae*C

AL B 20 5 R AR R 0 A BRI A . A ORI TS A RLAR A UM F T RRAS 5 M e i fb % B

FM|, WHAMTEEAEOHHEHRA—ERPEL.
2 % X W

[1] Bratsch, 5. G., J. Chem. Educ., 1988, 65, B77

[2] Sanderson, R. T., *Chemical Bonds and Bond Energy*, p. 126, Sec. Ed., Academic

Pross, 1976

[4] Koinuma, H., Fukuda, K., Hashimolo, T., Fueki, K., Jps. J. dppl. Phys., 1988, 27,

Lizig

[ 4] Kovachewva, D., Petrov, K. and Peshev, P., Mai. Res. Bull., 1980, 24, 1205
[ 61 Cheung, C. T. and Ruckenstein, BE., J. Mater. Res., 1989, 4, 1

640



THE CHEMICAL INTERACTION OF YBCO HIGH-T¢
SUPERCONDUCTOR WITH OXIDE SUBSTRATE MATERIALS

Zhao Liangzhong
(fnstifute of Chemistry, Academia Sinica, Beijing 100080)

ABSTRACT

Chemical experiments and XPS analysis indiccie that YBCO superconductor is a
relatively strong base, and Ba-0 components in YBCO ‘¢ primarily responsible for its
basicity., Based on the Lasic properiv of YBCD, it is suggested that the chemieal
interactions betwesn YR{C and oside substrate materials is primarily solid acid-base
reactions. The acid-base parameters for substrate materials (Mg0, Zr0,, Al,0, and
5i0,) are calculated and used as a scale for measuring the acidity or basicity of the
oxide substrates and for evaloating the YBCO-substrates chemical reactivity. It is found
that the chemical reactivity increases with inecreasing acid-base parameter (or increases
with increasing acidity) of the substrate materials. Therefore the chemical reactivity
with YBCO increases in the order of MgO-Zr0y<Al,0,<I5i0,.

The above rule is also suitable for chemical reaction of BSCCO superconductor

with oxide substrate materiala.

Keywords, YBa,Cu,0, high-T', superconductor, Oxide substrate materials, Solid

acid-base reaction, Acid-base parameter
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