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ABSTRACT

YBa;Cus(Oy_5, Y:BaCuQs and binary compounds in the Ba-Cu-O systemn with the nominal composition of
Ba,CuQy, BaCuQs, BazCw,Oy;, BaxCus0p were synthesized ta investigate the heat evolutions and crystalline phases
in the hydration reaction of orthorhombic YBaCuz);_; phase. The observed crystalline phases were YBayCu,(r—;,
Y:BaCuQs, and BaCu0;, or Ba;Cus0s4,, and some amount of noncrystalline phase in the Ba-Cu system compou-
nds. In contact with distilled water, YBa,Cuy(Or~5 and Y;BaCuQs did not have considerable heat liberation, but
in the binary compounds of the Ba-Cu-O sysiem, the amount of total heat liberation was increased with respect
ta the Cu content. It might be that the reaction of high temperature superconductor YBa;Cuz(r 5 with water
and/or moisture originated from the unusual oxidation state of Cu ion and the presence of amorphous Ba-
Cu oxide compound. The degradation of high Tc superconductor by moisture and water could be controlled
by restricting ithe heterogeneous distribution of Tc composition and the formation of second phase, such as
stable Y,BaCu();, and the resulting unstable Ba-Cu oxide compound.
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Fig. 1. Powder X-ray diffraction patterns of (a) syn-
thesized and mono phase orthorhombic YBa,Cuy
0:-5 (b) synthesized and also monc phase Y,
BaCuQs (green phase}, (c} hydrated for 1 day
YBa:Cuy()y—; phase, and (d) hydrated for 2 days
YBa:;CuQros phase {where, ©: YBa,CusO,; ;
phase, and v: BaCQO»).
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Fig. 2. Powder X-ray diffraction patterns of synthesi-
zed Ba-Cu axide compounds. The nominal com-
position of the powder are (a) Ba;CuOs,, (b) Ba-
Cu0s, (@ Ba,Cwy0y, and (d) BayCusOs (7: BalCOs).

Or, Ba;CuzOg system £42-2 T3l Z

A
¢r7| wf &l powder X-ray pattern Atell4] peakZ ¥

peak pattern2 = peak |77+ vlep)e= 28°~-31° 2
Zoll A dgts Al E aanl, 2 ggeld s
Ba-Cu oxided| 2] FaEe] 52 ZAHe] 4 7]
ool A of® 7zl FHelstrle o= 4ch
T Fig deliA 2 5 glRe] 9EkEE BaCOp4de)
ofzby FAEE Ale o 5 glvh 53] ¢] BaCu sys-
tem2] F2bghd ARl d¥ AFe] E-FE o] mullite
boate} Wkge] delyt AL FFAF ¢ gk ui=la
Atz ¢l K-ray diffraction patterng] 3| A73}ert vz,
g gte] Bfe] slthe e Zeksied, o Ba-
CuA Y 4#Eels A HJE of2] v A dabe] EA45)A]
RA=7E Ao &, 28 S d5E Copper
Oxide7} Barium carbonate®} ¥-2-38te] Barium Copper
oxide® %A%, v A] vlul-£-5 Barium Carbonate:=
i ® B o4 e Fe, Aoz Jge

w3 E 48 2= 5 zte Copper oxider} 8-4-=¢



g,

‘5:1 50 (1 —) YBagCluszO7_s
o O[] YaBaCuQsg
~ A=A BagCuDg
3 ®—-® BaCuO;
100} H— W BazCusO7
5 L A — & BaixCusOg
= L

e

T L

a L

4 got

— L

5]

@

I

15
Reaction Time (hour)

0 5 10 20 25

Fig. 3. Heat liberation rate at 23C of each synthesized
powder with reaction time.

W7t = WA Ao s o] EATHE o] ohs}
AP}, el &L el gdstaal g BaCul,,
BaCuQy, Ba:CwQy, BagCusOs; system2 I Ax]Abe]
BaCu(»2t ¥+ Ba,CusOse,st wk3- BaCO; 2 23
pattern“dell4]  epd=a] HAAYo R A E ]
olckz A zEict,

el
s

2. 21 HE 2F ¥ wE

deizl ¥abE-S NEC 9801 PC7) %3] Rhesca 6
Al ol AdeFA| Japan)s o]43te] st Wb A9
Yoluks 99 2ol dslo] Bt A7h Fig 3
ckeht sleh. Fig 3& 7 Aol A9 i 452 7]
E:ql- 7-10}1:}. o] 1%]9]]/&] Bl qlx a& ézu]-oi o}
## YoBaCuOs2}, YBa,CuaOy_se= Z 2] Z24l0] A9 ¢
2L 270 glrh £35] green phase® £+ Y.Ba-
Culs= AA4fe] abalsls] wied Hohe d2] =4]
gle 4 4o wettinge] 2% Ao R AzbEs 308
eluje] wlw)E 7] Hd-S Astd do] 4] 9=

o7 Rzt 233, g2 dFAEe] YBaCuO;-
FExAEA Y e 2§ degradationg KL ﬁ}?i%
o= Byslz, o 784 YBalusOr, ZZ2HEA
2] yhedo] EdEA E o)lf&, $4% orthorhombic
YBazCuz(—; phase ®-te] £33ty 9l o dh5g
= ol ARe) AA gl ofe] £ gl A T Ba-
Cu axide system®ct ®4 271}, Ba-Cu oxide syslem
B} abefA e 2 oeds] A aE] whie] dejupr] wfEel,
42wkl glgit} sllgds HEE 7 A3 7] wEe]
opd 7t s

2|t} Ba-Cu oxide system®] #5-0ll4= Ba: Cu

=
=

e

)
%]
o

“1

S
R

-
[4)]
o

100
Y2 BaCu0g

15
o

Total Heat Liberation {cal/g)

BazCuyOy
BazCusOg

20

10 15 25

Time {Hour}

0 5

Fig. 4. Total Heat liberation amount of synthesized po-
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tes with the Cu contents increase.
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Fig. 5. Powder X-ray diffraction patterns of (a) Ba,Cu,
O, nominal composition, reacted for 2 hours
at 900C. And (b) the powder hydrated for 1
day at room temperature and ambient atmos-
phere.
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