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PS10.05.22 STRUCTURAL ANOMALY INDUCED IN 
YBa2Cu30x (6<x<7) BY H20 ABSORPTION. S. Edo and T. 
Takama'", Department of Mechanical System Technology, 
Hokkaido Polytechnic College, Zenibako 3-190, Otani 047-02, 
Japan; *Department of Applied Physics, Faculty of Engineering, 
Hokkaido University, Kita-ku, Sapporo 060, Japan. 

The present authors have found that heat-treatment in air 
between 373 K and 473 K transforms the structure of oxygen
reduced YBa2Cu30x (6<x<7) into o.n anomo.lous structure having 
an extraordinary long spacing (> 12.5 A) along the c-axis (Talcama 
and Edo, Physica C 235-240, 1994, 401-402). In the present paper, 
the cause of the transformation is investigated. Polycrystalline 
samples ofYBa2Cu306.95 with Tcof91 K were annealed at 998 K 
for 6 hr in air and quenched into liquid nitrogen to obtain oxygen 
content x of 6.40. The samples were pulve1ized and annealed at 
473 Kin atmospheres of several kinds of gases (air, N2, Ar, 02 and 
the mixture of Ar and H20) at pressure of 1 atm for 30-230 hr. The 
X-ray diffraction profiles were measured by step scanning. Ac 
magnetic susceptibility was measured using the Hartshon bridge 
circuit. The X-ray profiles for the samples annealed in N2. Ar and 
0 2 were analyzed by the Rietveld method assuming a space group 
of Pmmm. For annealings in N2 and Ar, the lattice parameters 
slightly vmied without a detectable weight change. For mmealing 
in 02. the lattice pm-ameters were consistent with those for an as
quenched sample with x=6.71. The oxygen content x estimated 
from the weight gain increased from 6.40 to 6.73 through oxygen 
absorption. The sample annealed in Ar+H20. however, showed a 
drastic change in the profile as did that for the sample annealed in 
air. The profile change indicated an increase of the lattice pm·ameter 
c by about 18 % compared with that for the as-quenched sm11ple. 
The weight gain dming the annealing was 3.1 %. Similm- changes 
were also observed for the fully oxidized sample with x=6.95. The 
two samples with different concentrations turned to normal 
conductors after annealing in Ar+H20. These observations suggest 
that the anomalous structure is induced by absorption of H20 
molecules in the atmospheres regm·dless of the oxygen content. 
When the annealed samples were re-heated to temperature above 
673 K, the structure reverted to the orthorhombic structure and 
superconductivity was recovered along with a reduction in weight. 
It seems that the recovery takes place with desorption of water. 

PS10.05.23 ON THE STRUCTURE OF OXIDIZED 
Pb2Srz Yo.sCao.sCu30s. J.E. JQrgensen, M. H. Iversen m1d N. H. 
Andersen*, Depmi:ment of Chemistry, Aarhus University, DK-8000, 
Arhus C, Demnark. *Riso National Laboratory, PO Box 49, DK-4000 
Roskilde, Denmm·k 

Pb2Sr2 Yo.sCao.sCu308+6 is a high temperatme superconductor for 
0= 0.0 with a critical temperatme of70 K. In contrast to the 'lBa2Cu307-6 
compounds, superconductivity is destroyed by low temperature oxygen 
=ealing. The stacking sequence of layers in Pb2Sr2 Yo.sCAo.sCu30s 
is;(Y/Ca)-Cu02-Sr0-Pb0-Cu-Pb0-Sr0Cu02-. Additional oxygen is 
incorporated into the PbO-Cu-PbO sm1dwich dming low temperatme 
am1ealing. APb2Sr2 Y 0_5Cao.sCu30s sample was oxidized at 345 ac for 2 
homs and studied by powder neutron cfu'fraction and electron diffraction. 
The electron diffraction pattems showed a 4a x 2b x c superstructme and 
the neutr·on data were analysed by the Rietveld method. The refmement 
was done in space group Pnm. The additional oxygen was found to be 
located in the 2r(O 1/2 z) and 2p (1/2 y 112) positions and the refinements 
yielded 6= 0.71(4). Comparison of the structures of oxidized m1d 
unoxidized Pb2Sr2 Y05Cao.sCu30s shows that the bond valency sum for 
Cu in the Cu02 layers is reduced from 2.284 to 2.189 in the oxidized 
smnple. This reduction in bond valency slliTI is mainly due to an elonga
tion of the the axial Cu-0 bond which links the Cu02layers to the PbO
Cu-PbO sandwich. The reduction in bond valency sum is assumed to 
responsible for the lack of superconductivity in the oxidized sample. 

PS10.05.24 Ca SUBSTITUTION AND OXYGEN DEFICIEN
CY !NY 1Ba2Cu307•0. P. Berastegui, S.-G. E1iksson, L.-G. Johm1sson, 
Dept. of Inorganic Chemistry, Chalmers University of Technology 
and University of Gi:iteborg, S41296 Gi:iteborg, Sweden 

The structural changes that occur upon the non-isovalent sub
stitution of Ca for Y, were studied in Y 1Ba2Cu307-8 samples with 
6=0, 0.4 and J. Polycrystalline samples with stochiometry Y l
xCaxBa2Cu307_8 (x= 0.0, 0.1, 0.2) were prepm-ecl by the solid-state 
reaction route ami annealed in controlled pm·tial oxygen pressures 
in order to obtain samples with the desired oxygen content. Neu
tron powder diffraction data were collected at room temperature 
using the medium resolution-high intensity powder clifti·actometer 
POLARIS, at the ISIS spallation source, Rutherford Appleton
Laboratory. Data analysis were cm1ied out using the modified time
of-flight Rietveld program TF15LS, in the space groups Pmmm 
(sm11ples"with 6=0, 0.4) and P4/mmm (samples with 8=1). Site 
occupancies were constrained at their nominal values except the 
oxygen occupancies at the CuO chain. 

Ca eloping in the fully oxiclisecl high-Tc superconductor 
Y 1Ba2Cu307-8 has been observed to result in a decrease ofT c. The 
differences in ionic size and valence induce changes in the inter
atomic distances m·ound this site but have also a drastic effect on 
the rest of the structure. In both superconclucting samples (8= 0, 
0.4), a decrease of the oxygen content can be observed with in
creasing Ca substitution, while the whole structure responds to the 
change in charge at this site. On the contrary, the 
nonsuperconclucting sample (8= 1) shows a constant oxygen con
tent with Ca doping. This results in the Cu02 planes being doped 
with holes, while the chain region remains unaffected. 

The effect that the substitution has on the superconclucting 
transition and calculations of the Bond Valence Sum for the differ
ent ions will also be discussed. 

PS10.05.25 SYSTEMATIC X-RAY DIFFRACTION STUDY 
OF Bal-xKxBi03-o SINGLE CRYSTALS. Cheng-Hung Chou, 
A. Wang, H.K. Fun, T.J. Lee, H.Y. Tang, C.H. Lin, M.K. Wu, De
pm'tment of Physics, National Tsing Hua University,Hsinchu, Tai
wan 30043, R.O.C 

Crystal structures of Ba1-xKxBi03 single crystals (BKBO), 
grown by the anodic electrocrystallization process, were analyzed 
to compm-e with previous studies on sinterecl powder samples. 
Results show that BKBO prepm·ecl in this way exhibit the same 
crystal symmetry of space group Pm3m for a wide range of x
values (0.38 to 0.66). This work shows that the content of potas
sium change with depth. Tc vs. potassium solubility curve has 
been plotted. In order to assure the uniformity of the composition 
and to examine the dependence ofTc on oxygen content, thin films 
of BKBO on the MgO substr·ate were prepm·ecl by laser ablation 
technique and their compositions will be checked by grazing inci
dent X-ray diffraction. Thereafter, the resistivity vs. temperature 
curve were plotted using four probed method. Electron density 
maps, calculated from room temperature X-ray diffraction data, 
do not show conspicuous difference between super-conducting and 
nonsuperconducting samples. 


