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1. INTRODUCTION

The effect of Sr substitution at the Bo sites inY BozCut (b-4 has O""n t**r6 l), at-

tempts to substitute .9r exclusively at Y sites have not been successful. We havc been able to

substitute Sr at Y sites only when the Bo ions are simultaneously substituted by ,9r to give solid so-

lutions of the type Yr-sSrrBoz-zsSrzrCul0t-1-a. These samples show superconducting tran-

sitions higher than 78 K without significant deterioration in the magnitude of thc oc susceptibility.
The substitutions are best understood in terms of size bnstraints on the ions occupying the Y and

Bo sites.

The compounds werc prepared by using better than99.97o purity Y2 Q , CuO , Sr( JVOs )z
and BoC0r as starting materials. In general the starting mixture was ground and prefired in air at

850oC for about twelve hours.. The material was reground and fued again in air at temperatures

varying betrveen 930 - 970 oC. The {inal firing temperature increases with increasing value of r.
The compounds were thcn reground, pelletise<I and heated in oxygen in the usual manner. The

value of d rvas obtained by iodometric titration. The purity of the phasc is a sensitive function of
the preparation history including the naturc of the starting matcrial. We obtain besl results when we

use Sr( NOs ) z and, BaCOt. SrCOs and Bo}z,for example, did not yield single-phasc material

in the early stages of preparation. Prolonged high-temperature treatmcnt, however, always yielded

s ingle-phase material.
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Tabte II

Resistivity vs. temperature characreristics of $'r doped Y-123 superconductors
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4. IR ABSORPTION SPECTRA

In Fig. 2 we show the infra-rcd absorption specrra in the range 650-400 cm-l for the
g = O.25 samples for various values of c. When c = 0.05 or 0.15 thc spectra arp very similar
o that of pure Y BoCuth 2). When g = 0 .025 , horvever, features change considcrably with the
appearance of a strong band around 59H00 crn-l along with other fearures around 550 and 500
cm-!. Wc shall not attempt to assign these bands in the prcsent paper. Wc point out that the band
around 590 cm-r is observed promincntly n d > 0 .7 sanrples of y B a2CusOT _a.

800 750 700 650 600 550 500 450 400

Wavsnumbers cm-1
Fig.2 IRabsorptionspeetra: o,d: r= .25i b,e: o = .15; c,f : x, = .25. Curveso,6,care

uken from air treated samples; curves d, e, f are taken from oxygen treated samples.
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-5. DISCUSSION

Our studies show unequivocally for the first time that single-phasc material may be ob-
tained by the substitution of Sr at y sites. However, the requirement that two Bo ions be rcplaced
simultaneously by ,Sr, seems to indicate that size consriaints are imponant. The average sirc 3) of
trvo Bo ions in ten-fold coordination (at A2 site) and one Y ion in eight-fold coordination is 1.35
A while that for two .9r ions in ten-fold coord.ination and one in eight-fold coordination is 133A.

'Ihe constraints on the ionic size of the ./, ions is in agreement wirh the model of Ganguly
and Sreedhar in undersunding the structural features of y BozCusQ. As discussed by Ganguly
and Sreedhar a), the acbomodation of the latge Bo2* ion (radius = 1.52 A in ten-fold coordination)
in an unit-cell with small a parameters leads to pressurc on the 0rr,rrr oxygcns and tends to dccrease
the distance between rhe Cu2 planes. This would be resisted by the ions at the Al sites above a
critical value of the ionic radius. Thc amount of displacement is given in the hard-sphere model
by the size of the oxyde ion. We assume that the average d.ianreter of the oxide ion is given b! the
square root of the average of the o and b pararneters ( - 3.86 A). fne [miting size of the ion at
the Al site shoultl bc 1.08 A for a given c paramererof 11.67 A. f3* ion has aradius of l.0l9A
rvhich is consistent with the above model. The Sr2* ion has a radius of 1.26 A which is too large.
For such an ion at the Al site the maxinum radius at rhc A2 site should be 1.40 A (kecping ttre c
parameter fixed at ll.67A) compared to the value of 1.36A for Sr2* ions in ten-foldcoordination.
This would account for the fact that the substitution of Sr at Y sites should be accompanicd by a
simultaneous substitution of Bo by ,Sr ions.

An interesting aspect of this system is that the high temperatures of prcparation leads to
very well sintered samples with densitites approaching the theoretical densities. Funher studies
at higher pressures arc under way to increase the oxygen contenr and to see the influence on the
superconducting propenies.
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