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Abstract : Some experirental results concerning
the synthesis of high-temperature superconducting
materials in the Y-Ba-Cu-0 system and their elec-
itrical, magnetic and structural properties are

presented.
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2, Semple preparation

The inveptigated samples have the noming’ compositisn given
By !Ba40u306.5’5, with § undetermimed umtil now, and were pre-
pared by a e#sl.d~siaie reactlem method /6/. Approprimte hy
8f dried exides 3203, Cud end cerbonate bmu~3 were mlxed a2
agate mocter and fired in sercelaim orucibles. The aixtures
wore then grimded, the :eaultsd powders were rressed iato pel-
i1ste at Z kbar and sinmtered 1 exygen atmesphsre. Three numples
ware prepared umdex the counditions glzen in Table 1. The oam-
ples Xo. 2 snd ” have undergone threec interaedimte grindings
befere sintering ard tho aaaple Xo. 2 wae mairtained for 20 h
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3. Brperimental results andg diacussion

The atandard four-prcbe izchnlqure was usea for =2lecirical

reaievence peasureaents. Current and potentisl leadsn were at-

tacned 1o the sample ith silver puste, [he temperature wsas

msasured with & copper-condiawntan whervoccuplie. In rig. 1 the
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Fig. 1 Tempera.ure variation of the elsctrical

resistance: (s)-sample 1; (0)-2; (x)-3.
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1K, & Maguatizatioe curve at 77 X for the scrple 1.
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superconducting transitions for our famples are illustrated.
The T, (see Table 2) was taken at the midpoint of the tramsiti-
on and the tramait.on width ATc was defined as the temperature
interval in which the sample resistance increases from 1/4 Rn
to 3/4 Rn. where Rn is the eleotrical resietance of the samplec
in noimal state just above the tramnsition., All the samples show
metallic conductivity with an approximate linear R(T) dependence
and & ratic R(300 K)/}Ln'_" 2 % 3.

Magnetization curves were traced at 77 K (Fig. 2) for many
samples (oylindezs of 2.5 mm diameter and minimum 10 ma leng)
in lorgitudinal field using an electronisc integrating amplifier,
All the measured gamples exhibit a magnetization characteristic
of hard, nonideal type-I1 auperconductors. The lower oritical
magnetic field values Hcl for our samples are between 80 and
108 Qe.

Table 2
ls..p19, T, |aT, % vol.| Lattioe parameters
S m|ao] e | @ bd eh
1 92.6{ 0.6 51 3.826(3) 3.897(3) 11.668(10)
2 89.6({ 1.3{ 89 3.830(3) 3.897(3) 11.680(10)

Structural investigations by X-ray diffractions were perfor-
£4d. The main phat- in our samples (the supercenducting phase)
rag orinoroxtic vyumetry. Besideo the orthorombic phase & miner
tatragouel ;oo appears. The latter seems to bs the semiconduc-
1x green plLase YzBaCuO5 observed in /5/ in similar compositi-~
cxBe We give ii the Table 2 the volume conocntration and the lat-
tice paranstere of the asuperconducting phase in our eamplses.

The suparcerducting transition wuich is sharper and occurs at
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higher temperetures in the sample No. 1 seems to be related

te the percent of gemiceonduoting phase in the sample. The lat-

tice parameters ahow signifiocant variatiom. High lattice dis-

torsion (low = and o) szems te be comnected with a higher T,
and with the annealing time in oxygen. The sample prepared and
investigated in /5/ seems to be intermedlary between 1 end 2.
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