
EP 0 428 630 81 Description This invention relates to novel
Ti-Pb-Ca-Sr-Cu-O compositions which are superconducting. 5   References
Bednorz and Muller, Z. Phys. B64,189 (1986), disclose a superconducting
phase in the La-Ba-Cu-O sys- tem with a superconducting transition
temperature of about 35 K. This disclosure was subsequently confirmed by a
number of investigators [see, for example, Rao and Ganguly, Current
Science, 56, 47 (1987), Chu et al., 10  Science235,567(1987), Chuetal.,
Phys. Rev. Lett.58,405(1987), Cavaetal., Phys. Rev. Lett.58,408(1987),
Bednorz et al., Europhys. Lett. 3, 379 (1987)]. The superconducting phase
has been identified as the compo- sition [err]   with the tetragonal [err]
structure and with x typically about 0.15. and y indicating oxygen
vacancies. Wu et al., Phys. Rev. Lett. 58, 908 (1987), disclose a
superconducting phase in the Y-Ba-Cu-O system 15  with a superconducting
transition temperature of about 90 K. Cava et al., Phys. Rev. Lett. 58,
1676 (1987), have identified this superconducting Y-Ba-Cu-O phase to be
orthorhombic, distorted, oxygen-deficient per- ovskite [err]    where 8 is
about 2.1 and present the powder x-ray diffraction pattern and lattice
para- meters. C. Michel et al., Z Phys. B - Condensed Matter 68,421 (1987),
disclose a novel family of superconducting 20  oxides in the Bi-Sr-Cu-O
system with composition close to [err] A pure phase was isolated for the
composition [err] The X-ray diffraction pattern for this material exhibits
some similarity with that of perovskite and the electron diffraction
pattern shows the perovskite subcell with the orthorhombic cell para-
meters of a = 5.32A(0.532 nm), b= 26.6A(2.66 nm) and c =48.8A(4.88 nm). The
material made from ultrapure oxides has a superconducting transition with a
midpoint of 22 K as determined from resistivity measurements 25  and zero
resistance below 14 K The material made from commercial grade oxides has a
superconducting tran- sition with a midpoint of 7 K H. Maeda et al., Jpn.
J. Appl. Phys. 27, L209 (1988), disclose a superconducting oxide in the
Bi-Sr-Ca- Cu-O system with the composition near BiSrCaCu2Ox and a
superconducting transition temperature of about 105 K. 30      The commonly
assigned application, "Superconducting Metal Oxide Compositions and Process
For Mak- ing Themu, S. N. 153,107, filed Feb. 8,1988, a
continuation-in-partof S. N. 152,186, filed Feb. 4,1988, disclose
superconducting compositions having the nominal formula [err] wherein a is
from about 1 to about 3, b is from about 3/8 to about 4, c is from about
3/16 to about 2 and x = (1.5 a + b + c + y) where y is from about 2 to
about 5, with the proviso that b + c is from about 3/2 to about 5, said
compositions having super- 35  conducting transition temperatures of about
70 K or higher. It also discloses the superconducting metal oxide phase
having the formula [err] wherein z is from about 0.1 to about 0.9,
preferably 0.4 to 0.8 and w is greater than zero but less than about 1. M.
A. Subramanian et al., Science 239, 1015 (1988) also disclose the [err]
superconductor. Y. Yamada et al., Jpn. J. Appl. Phys. 27, L996 (1988),
disclose the substitution of Pb for Bl in the series 40   [err] where x =
0,0.1, 0.3, 0.5,0.7, 0.9 and 1.0. The [err] Increases from 75.5 K for x =
0, no Pb present, to a maximum of 85.5 K for x = 0.5. [err] decreases for
higher Pb content to 76 K for x = 0.7. No super- conductivity was observed
for the samples with x = 0.9 and x = 1. M. Takano et al., Jpn. J. Appl.
Phys. 27, L1041 (1988), disclose that partial substitution of Pb for Bi in
the Bi-Sr-Ca-Cu-O system results in an increase in the volume fraction of
the high [err] phase. Coprecipitated oxa- 45  lates containing the relevant
ions In various ratios underwentthermal decomposition below 773 K. The
samples in powder form were then heated in air to 1073 K for 12 hours and,
after being formed Into pellets, at 1118 K for various periods which
extended to more than 240 hours in some cases. A starting composition of
Bi:Pb:Sr.Ca:Cu = 0.7:0.3:1:1:1:8 was heated at 1118 K for 244 hours. The
high- [err] phase shows an onset of superconductivity at around 115 K. This
phase forms plate-like crystals and analysis of these crystals indicates 50
that the cationic ratio is BI:Pb:Sr:Ca:Cu  67:5:100:85:180 so that there is
considerably less Pb in the high- [err] than in the starting material. M.
Mizuno et al., Jpn. J. Appl. Phys. 27. L1225 (1988), also disclose that the
addition of Pb to the Bi-Sr- 



Ca-Cu-O system results in an increase in the volume fraction of the high-
[err] phase and a lowering of the op- timum temperature to obtain this
phase to about 855C. 55      E. V. Sampathkumaran et al., J. Phys. F: Met.
Phys. 18, L163 (1988) disclose that the partial substitution of K or Pb for
Bi in the [err] results in an enhancement of the fraction of the phase
superconducting at about 110 K. Z. Z. Sheng et al., Nature 332, 55 (1988)
disclose superconductivity in the Tl-Ba-Cu-O system in samples 2    EP 0
428 630 B1 which have nominal compositions [err] and [err] Both samples are
reported to have onset temperatures above 90 K and zero resistance at 81 K.
The samples were prepared by mixing and grinding ap- propriate amounts of
BaCO3 and CuO with an agate mortar and pestle. This mixture was heated in
air at [err] 5   formore than 24 hours with several Intermediate grindings
to obtain a uniform black oxide Ba-Cu oxide powder which was mixed with an
appropriate amount of [err] completely ground and pressed into a pellet
with a di- ameterof 7 mm and a thickness of 1-2 mm. The pellet was then put
into a tube furnace which had been heated to 880-91 0C and was heated for
2-5 minutes in flowing oxygen. As soon as it had slightly melted, the
sample was taken from the furnace and quenched in air to room temperature.
It was noted by visual inspection that 10  [err] had partially volatilized
as black smoke, part had become a light yellow liquid, and part had reacted
with Ba-Cu oxide forming a black, partially melted, porous material. Z. Z.
Sheng et al., Nature 332, 138 (1988) disclose superconductivity in the
TI-Ca-Ba-Cu-O system in sam- ples which have nominal compositions [err] R.
M. Hazen et al., Phys. Rev. Lett. 60, 1657 (1988), disclose two
superconducting phases in the TI-Ba- 15  Ca-Cu-O system, [err] and [err]
SUMMARY OF THE INVENTION This Invention provides novel superconducting
compositions having the nominal formula [err] 20  wherein a is from about
1/10 to about 3/2, b is from about 1 to about 4, c is from about 1 to about
3, d is from about 1 to about5, e is from about 3/10 to about 1 and x = (a
+ b + c + d + e + y) where y is from about 1/2 to about 3. Preferably, the
sum of ate is about 1, b is about 2, c is about 2, d is from about 3 to
about 4 and y is from about 1/2 to about 2. The onset of superconductivity
for these compositions is at least 70 K. This invention Includes novel
superconducting compositions having the nominal formula [err] 25  wherein a
is from about 1/2 to about 3/2, b is from about 1 to about 4, c is from
about 1 to about 3, d is from about 1 to about 5 and x = (a + b + c + d +
y) where y is from about 1/2 to about 3. Preferably, a is about 1, b is
from about 1 to about 2, c is about 1, d is from about 3 to about 4 and y
is from about 1/2 to about 2. The onset of superconductivity for these
compositions is at least 70 K These superconducting compositions are
prepared by heating a mixture of the Tl, Pb, Ca, Srand Cu oxides, 30  the
relative amounts chosen so that the atomic ratio Tl:Pb:Ca:Sr:Cu is
e:a:b:c:d, at a temperature of about [err] to about [err] preferably about
[err] to about [err] for about 3 to 12 hours in a confined atmos- phere, e.
g., in a sealed tube made of a non-reacting metal such as gold which
prevents any of the reactants including the metals and oxygen from
escaping. 35   BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 shows a plot of the
flux excluded by a composition of this invention as a function of
temperature. DETAILED DESCRIPTION OF THE INVENTION 40 The superconducting
compositions of this invention are prepared by the following process.
Quantities of the oxide reactants [err] and CuO are chosen with the atomic
ratio of Tl:Pb:Ca:Sr:Cu of e:a:b:c:d wherein a is from about 1/10 to about
3/2, b Is from about 1 to about 4, c is from about 1 to about 3, d is from
about 1 to about 5, e is from about 3/10 to about 1, and mixed, for
example, by grinding them together 45 in a mortar. The mixed powder may
then be heated directly or it can be first formed into a pellet or other
shaped 



object and then heated. The superconducting composition of this invention
is produced only when the atmos- phere in which the reactants are heated is
carefully controlled. One way to accomplish this controlled atmos- phere is
to place the reactants in a tube made of a non-reacting metal such as gold
and then sealing the tube by welding. The sealed tube is then placed in a
furnace and heated to about [err] to about [err] for about 50  3 to 12
hours. The power to the furnace is then turned off and the tube is
furnace-cooled to ambient temper- ature, about [err] and then removed from
the furnace. The tube is then opened and the black product recov- ered. The
compositions prepared in this manner exhibit the onset of superconductivity
above 70 K. Two superconducting phases have been Identified in these
superconducting compositions. One phase, 55  the "12 Angstrom phase", has
an onset of superconductivity of about 85 K and lattice parameters of a =
0.380 nm and c = 1.21 nm as determined from X-ray powder diffraction
results indexed on a tetragonal cell and the other phase, the "15 Angstrom
phase", has an onset of superconductivity of about 120 K and lattice
parameters of a = 0.380 nm and c = 1.52 nm as determined from X-ray powder
diffraction results indexed on a tetragonal cell. 3    EP0428630B1
Superconductivity can be confirmed by observing magnetic flux exclusion,
i.e., the Meissner effect. This effect can be measured by the method
described in an article by E. Polturak and B. Fisher in Physical Review B,
36, 5586(1987). 5      The superconducting compositions of this Invention
can be used to conduct current extremely efficiently or to provide a
magnetic field for magnetic Imaging for medical purposes. Thus, by cooling
the composition in the form of a wire or bar to a temperature below the
superconducting transition temperature, [err] by exposing the material to
liquid nitrogen if [err] is above 77K or to liquid. helium if [err] is
below 77K in a manner well known to those in this field; and initiating a
flow of electrical current, one can obtain such flow without any electrical
10  resistive losses. To provide exceptionally high magnetic fields with
minimal power losses, the wire mentioned previously could be wound to form
a coil which would be exposed to liquid helium or liquid nitrogen,
depending on [err] before Inducing any current into the coil. Such fields
can be used to levitate objects as large as railroad cars. These
superconducting compositions are also useful in Josephson devices such as
SQUIDS (supercon- ducting quantum interference devices) and in instruments
that are based on the Josephson effect such as high 15  speed sampling
circuits and voltage standards. EXAMPLES OF THE INVENTION EXAMPLE 1 20
2.2837  of [err] of PbO2,0.7208 g of [err] 1.1962 g of [err] and 0.7954 g
of CuO, correspond- ingto a Tl:Pb:Ca:Sr:Cu atomic ratio of 1:1:1:1:1, were
ground together in an agate mortarfor about 30 minutes. Pellets, 10 mm in
diameterand about 3 mm thick, were pressed from this mixed powder. Two
pellets were load- ed into a gold tube 1 cm die and 10 cm long (3/8" dia
and 4 long) and the tube was sealed by welding both 25  ends. The tube was
placed in a furnace and heated at a rate of [err] per minute to [err] and
then held at [err] for 6 hours. Power to the furnace was then shut off and
the tube was allowed to cool to room temperature in the furnace. The tube
was then removed from the furnace and cut open. The black product was
recovered. Meissner effect measurements showed the onset of
superconductivity at about 75 K. 30  EXAMPLE 2 Two other pellets of the
mixed powder of Example 1 were treated as described in Example 1 except
that the temperature to which they were heated and held was [err] Meissner
effect measurements showed the onset of superconductivity at about 70 K. 35
EXAMPLE 3 



2.2837 g of [err] g of PbO2,1.1416 g of [err]1.1962 g of SrO2 and 2.3862 g
of CuO, correspond- ing to a Tl:Pb:Ca:Sr:Cu atomic ratio of 1:1:2:1:3, were
ground together in an agate mortar for about 30 minutes. 40  Pellets, 10 mm
in diameter and about 3 mm thick, were pressed from this mixed powder. Two
pellets were load- ed into a gold tube 1 cm die and 10 cm long (3/8" dia
and 4" long) and the tube was sealed by welding both ends. The tube was
placed in a furnace and heated at a rate of [err] per minute to [err] and
then held at [err] for 6 hours. Power to the furnace was then shut off and
the tube was allowed to cool to room temperature in the furnace. The tube
was then removed from the furnace and cut open. The black product was
recovered. 45      Meissner effect measurements showed the onset of
superconductivity at about 80 K. EXAMPLE 4 Two other pellets of the mixed
powder of Example 3 were treated as described in Example 3 except that so
the temperature to which they were heated and held was [err] Meissner
effect measurements were carried out and the results are shown in Fig. 1
where the flux exclu- sion is plotted as a function of temperature. The
plot shows the onset of superconductivity at about 110 K. The X-ray powder
diffraction of the product shows that the dominant phase is the 15 Angstrom
phase. 55   EXAMPLE 5 2.2837 g of [err] 2.3919 g of [err] 0.7208 g of CaO2,
1.1962g of [err] and 2.3862 g of CuO, correspond- ing to a Tl:Pb:Ca:Sr;Cu
atomic ratio of 1:1:1:1:3, were ground together in an agate mortarfor about
30 minutes. Pellets, 10 mm In diameter and about 3 mm thick, were pressed
from this mixed powder. Two pellets were load- 4    EP 0 428 630 B1 ed into
a gold tube 1 cm dia and 10 cm long (3/8 dia and 4" long) and the tube was
sealed by welding both ends. The tube was placed in a furnace and heated at
a rate of [err] per minute to [err] and then held at 875 C for 6 hours.
Power to the furnace was then shut off and the tube was allowed to cool to
room temperature in 5   the furnace. The tube was then removed from the
furnace and cut open. The black product was recovered. Meissner effect
measurements showed the onset of superconductivity at about 85 K. The X-ray
powder diffraction of the product shows that the dominant phase is the 12
Angstrom phase. EXAMPLE 6 10 Two other pellets of the mixed powder of
Example 5 were treated as described in Example 5 except that the
temperature to which they were heated and held was [err] Meissner effect
measurements showed the onset of superconductivity at about 120 K. The
X-ray powder diffraction of the product shows that the dominant phase is
the 15 Angstrom phase. 15 EXAMPLE 7 2.2837 g of [err] 2.3919 g of PbO2,
0.7208 g of [err] 1.1962 9 of SrO2 and 1.5908 g of CuO, correspond- ing to
a Tl:Pb:Ca:Sr:Cu atomic ratio of 1:1:1:1:2, were ground together in an
agate mortarfor about 30 minutes. 20  Pellets, 10 mm in diameter and about
3 mm thick, were pressed from this mixed powder. Two pellets were load- ed
into a gold tube 1 cm dia and 10 cm long (3/8" dia and 4" long) and the
tube was sealed by welding both ends. The tube was placed in a furnace and
heated at a rate of [err] per minute to e[rr] and then held at [err] for 6
hours. Power to the furnace was then shut off and the tube was allowed to
cool to room temperature in the furnace. The tube was then removed from the
furnace and cut open. The black product was recovered. 25      Meissner
effect measurements showed the onset of superconductivity at about 80 K.
The X-ray powder diffraction of the product shows that the dominant phase
is the 12 Angstrom phase. EXAMPLE 8 30      Two other pellets of the mixed
powder of Example 7 were treated as described in Example 7 except that the
temperature to which they were heated and held was [err] Meissner effect
measurements showed the onset of superconductivity at about 85 K. 



The X-ray powder diffraction of the product shows that the dominant phase
is the 12 Angstrom phase. 35  EXAMPLE 9 2.2837 g of [err] 2.3919 g of
PbO2,0.7208 g of [err] 2.3924g of SrO2 and 2.3862 g of CuO, correspond- ing
to aT;:Pb:Ca:Sr:Cu atomic ratio of 1:1:1:2:3, were ground together in an
agate mortarfor about 30 minutes. Pellets, 10 mm in diameter and about 3 mm
thick, were pressed from this mixed powder. Two pellets were load- 40  ed
into a gold tube 1 cm dia and 10 cm long (3/8" dia and 4" long) and the
tube was sealed by welding both ends. The tube was placed in a furnace and
heated at a rate of [err] per minute to [err] and then held at [err] for 8
hours. Power to the furnace was then shut off and the tube was allowed to
cool to room temperature In the furnace. The tube was then removed from the
furnace and cut open. The black product was recovered. Meissner effect
measurements showed the onset of superconductivity at about 80 K. 45
The X-ray powder diffraction of the product shows that the dominant phase
is the 12 Angstrom phase. EXAMPLE 10 Two other pellets of the mixed powder
of Example 9 were treated as described in Example 9 except that 50  the
temperature to which they were heated and held was [err] Melssner effect
measurements showed the onset of superconductivity at about 80 K. The X-ray
powder diffraction of the product shows that the dominant phase is the 12
Angstrom phase. EXAMPLE 11 55 0.6851 g of [err],1.6743 g of [err] 1.4416 g
of CaO2, 2.3924 g of SrO2 and 2.3862 g of CuO, correspond- ing to a
Tl:Pb:Ca:Sr:Cu atomic ratio of 3110:7/10:2:2:3, were ground together in an
agate mortar for about 30 minutes. Pellets, 10 mm in diameter and about 3
mm thick, were pressed from this mixed powder. Two pellets were loaded into
a gold tube 1 cm dia and 10 cm long (3/8" dia and 4" long) and the tube was
sealed by welding 5    EP 0 428 630 B1 both ends. The tube was placed in a
furnace and heated at a rate of [err] per minute to [err] and then held at
900C for 6 hours. Power to the furnace was then shut off and the tube was
allowed to cool to room tem- perature in the furnace. The tube was then
removed from the furnace and cut open. The black product was 5   recovered.
Meissner effect measurements showed the onset of superconductivity at about
120 K. The X-ray powder diffraction of the product is essentially the same
as that shown in Example 12. EXAMPLE 12 10 1.1419 g of [err] ,1.1960 g of
[err] 1.4416 g of [err] 2.3924 g of SrO2 and 2.3862 g of CuO, correspond-
ing to a Tl:Pb:Ca:Sr:Cu atomic ratio of 112:112:2:2:3, were ground together
in an agate mortar for about 30 min- utes. Pellets, 10 mm in diameter and
about 3 mm thick, were pressed from this mixed powder. Two pellets were
loaded into a gold tube 1 cm dia and 10 cm long (3/8" dia and 4" long) and
the tube was sealed by welding 15  both ends. The tube was placed in a
furnace and heated at a rate of [err] per minute to [err] and then held at
[err] for 6 hours. Power to the furnace was then shut off and the tube was
allowed to cool to room tem- perature in the furnace. The tube was then
removed from the furnace and cut open. The black product was recovered.
Meissner effect measurements showed the onset of superconductivity at about
120 K. 20     The d-spacings, the relative intensities and the indices of
the observed reflections of the X-ray powder diffraction pattern of the
product, which was essentially single phase, is shown in Table I. This is
the charac- teristic pattern of the 15 Angstrom phase. 25 30 35 



40 45 50 55    EP 0 428 630 B1 TABLE I d-spacing, nm
Intensity              hkl 5                  1.530
s               001 0.760                                            0 02
O.5097                                           0 003 0.3811
m               004 10 100 0.3704                           w
101 0.3400                          m                102 15
0.3049                           m                103 0.2698
vs               104 110 2.652                            w
111 20 2.541                            m               006 2.178
w               007 2.022                            w               115 25
1.907                            m                200 1.852
w               116 1.707                            w               108
1.694                            m               117 30
1.618                            w                213 1.558
m               218 35 w - weak m - medium 40 s -  strong EXAMPLE 13 45
1.5986 g of [err] 0.66969 of PbO2, 1.4416 g of CaO2,2.3924 g of SrO2 and
2.3862 g of CuO, correspond- ing to a Tl:Pb:Ca:Sr:Cu atomic ratio of
7/10:3110:2:2:3, were ground together in an agate mortar for about 30
minutes. Pellets, 10 mm in diameter and about 3 mm thick, were pressed from
this mixed powder. Two pellets were loaded into a gold tube 1 cm dia and 10
cm long (3/8" dia and 4" long) and the tube was sealed by welding both
ends. The tube was placed in a furnace and heated at a rate of [err] per
minute to [err] and then held 50  at [err] for 6 hours. Power to the
furnace was then shut off and the tube was allowed to cool to room tem-
perature in the furnace. The tube was then removed from the furnace and cut
open. The black product was recovered. Meissner effect measurements showed
the onset of superconductivity at about 110 K The X-ray powder diffraction
of the product is essentially the same as that shown in Example 12. 55
EXAMPLE 14 



2.0553 g of [err] 0.22319 g of PbO2, 1.4416 g of CaO2, 2.3924 g of SrO2 and
2.3862 g of CuO, corre- sponding to a Tl:Pb:Ca:Sr:Cu atomic ratio of
9/10:1110:2:2:3, were ground togetherin an agate mortarfor about 7    EP 0
428 630 B1 30 minutes. Pellets, 10 mm in diameterand about mm thick, were
pressed from this mixed powder. Two pellets were loaded into a gold tube 1
cm dia and 10 cm long (3/8" dia and 4" long) and the tube was sealed by
welding both ends. The tube was placed In a furnace and heated at a rate of
[err] per minute to [err] and then held 5   at [err] for 6 hours. Power to
the furnace was then shut off and the tube was allowed to cool to room tem-
perature in the furnace. The tube was then removed from the furnace and cut
open. The black product was recovered. Meissner effect measurements showed
the onset of weak superconductivity at about 85 K. The X-ray powder
diffraction of the product showed the presence of a minor amount of the 12
Angstrom 10  phase. EXAMPLE 15 2.2838 g of [err] 1.1960 g of PbO2, 1.1412 g
of CaO2, 2.3924 g of SrO2 and 2.3862 g of CuO, correspond- 15  ing to a
Tl:Pb:Ca:Sr.Cu atomic ratio of 1:1/2:3/2:2:3, were ground together in an
agate mortarfor about 30 min- utes. Pellets, 10 mm in diameter and about 3
mm thick, were pressed from this mixed powder. Two pellets were loaded Into
a gold tube 1 cm dia and 10 cm long (3/8" dia and 4" long) and the tube was
sealed by welding both ends. The tube was placed in a furnace and heated at
a rate of [err] per minute to [err] and then held at [err] for 6 hours.
Power to the furnace was then shut off and the tube was allowed to cool to
room tem- 20 perature in the furnace. The tube was then removed from the
furnace and cut open. The black product was recovered. Meissner effect
measurements showed two superconductivity transitions, one at about 116 K
and one at about 80 K. The X-ray powder diffraction pattern of the product
showed the presence of both the 12 and the 15 Ang- 25 strom phases. Claims
30  1. A superconducting composition having the nominal formula [err]
wherein a is from 1/10 to 3/2, b is from 1 to 4, 35            c is from 1
to 3, d is from 1 to 5 e is from 3110 to 1 x=(a+b+c+d+e+y)whereyisfrom
1/2to3, said composition having a superconducting transition temperature of
at least 70 K. 40 2. A superconducting composition as in Claim 1 wherein
"a" is about 1/2, "b" is about 2, "c" Is about 2, "d" is from about 3 to 4,
"e" is about 1/2 and "y" is from about 1/2 to 2. 3. A superconducting
composition as in Claim 1 wherein "a" is about 7/10, "b" and "c" are each
equal to 2, 'd" is about 3, "e" Is about 3110 and "y" Is from about 1/2 to
2. 4. A process for making superconducting compositions consisting
essentially of mixing stoichiometric quan- tities of oxides of Tl, Pb, Ca,
Sr and Cu to provide the composition of Claim 1; heating the mixture in a
confined atmosphere to a temperature of about [err] to [err] and
maintaining said temperature for about 3 to 12 hours to form said
composition; and cooling said composition. 5. Aprocess as in Claim4 wherein
thestoichiometric quantities of the oxides oroxide precursors are selected 



to provide the composition of Claim 2. 6. Amethod for conducting an
electrical currentwithin a conductor material without electrical resistive
losses 55     comprising the steps of: cooling a conductor material
composed of a composition of Claim 1 to a temperature below the [err] of
said composition; initiating a flow of electrical current within said
conductor material while maintaining said material    30 minutes. Pellets,
10 mm in diameter and about 3 mm thick, were pressed from this mixed
powder. Two pellets were loaded into a gold tube 1 cm dia and 10 cm long
(3/8' dia and 4" long) and the tube was sealed by welding both ends. The
tube was placed in a furnace and heated at a rate of [err] per minute to
[err] and then held 5   at [err] for 6 hours. Power to the furnace was then
shut off and the tube was allowed to cool to room tem- perature in the
furnace. The tube was then removed from the furnace and cut open. The black
product was recovered. Meissner effect measurements showed the onset of
weak superconductivity at about 85 K. The X-ray powder diffraction of the
product showed the presence of a minor amount of the 12 Angstrom 10 phase.
EXAMPLE 15 2.2838 g of [err] 1.1960 g of PbO2, 1.1412 g of CaO2, 2.3924 g
of [err] and 2.3862 g of CuO, correspond- 15 ing to a Tl:Pb:Ca:Sr:Cu atomic
ratio of 1:1/2:312:2:3, were ground together in an agate mortarfor about 30
min- utes. Pellets, 10 mm in diameter and about 3 mm thick, were pressed
from this mixed powder. Two pellets were loaded into a gold tube 1 cm dia
and 10 cm long (3/8" dia and 4" long) and the tube was sealed by welding
both ends. The tube was placed in a furnace and heated at a rate of [err]
per minute to [err] and then held at [err] for 6 hours. Power to the
furnace was then shut off and the tube was allowed to cool to room tem- 20
perature in the furnace. The tube was then removed from the furnace and cut
open. The black product was recovered. Meissner effect measurements showed
two superconductivity transitions, one at about 116 K and one at about 80
K. The X-ray powder diffraction pattern of the product showed the presence
of both the 12 and the 15 Ang- 25 strom phases. Claims 30  1. A
superconducting composition having the nominal formula [err] wherein a is
from 1/0 to 3/2, b is from 1 to 4, 35            c is from 1 to 3, d is
from 1 to 5 e is from 3/10 to 1 x = (a + b + c + d + e + y) where y Is from
1/2 to 3, said composition having a superconducting transition temperature
of at least 70 K. 40 2. A superconducting composition as in Claim 1 wherein
"a" is about 1/2, "b" is about 2, "c" is about 2, "d" is from about 3 to 4,
"e" is about 112 and "y" is from about 1/2 to 2. 3. A superconducting
composition as in Claim 1 wherein "a" is about 7110, "b" and "c" are each
equal to 2, 45      "d" is about 3, "e" is about 3110 and "y" is from about
1/2 to 2. 4. A process for making superconducting compositions consisting
essentially of mixing stoichiometric quan- tities of oxides of Tl, Pb, Ca,
Sr and Cu to provide the composition of Claim 1; heating the mixture in a
confined atmosphere to a temperature of about [err] to [err] and
maintaining said temperature for 



50      about 3 to 12 hours to form said composition; and cooling said
composition. 5. A process as in Claim 4 wherein the stoichiometric
quantities of the oxides or oxide precursors are selected to provide the
composition of Claim 2. 6. A method for conducting an electrical
currentwithin a conductor material without electrical resistive losses 55
comprising the steps of: cooling a conductor material composed of a
composition of Claim 1 to a temperature below the [err] of said
composition; initiating a flow of electrical current within said conductor
material while maintaining said material 8    EP 0 428 630 B1 below said
temperature. 7. A Josephson-effect device wherein the superconductive
material comprises the composition of Claim 1. 5 Patentanspriche 1.
Supraleitende Zusammensetzung mit der nominellen Formel 10
1TPb.CabSr.CudOX worin a      1/10 bis 3/2 ist, b          bis 4 ist, c
I bis 3 ist, 15      d       1 bis 5ist, e      3/10 bis I ist, x
=(a+b+c+d+e+y),woriny1/2bis3ist, wobei die Zusammensetzung eine
Supraleltungs-Obergangstemperatur von wenigstens 70 K hat. 20  2.
Supraleitende Zusammensetzung nach Anspruch 1, worin "a" etwa 1/2 ist, "b"
etwa 2 ist, "cw etwa 2 ist, "d" etwa 3 bis 4 ist, "e" etwa 1/2 ist und "y"
etwa 112 bis 2 ist. 3. Supraleitende Zusammensetzung nach Anspruch 1, worin
"a" etwa 7/10 ist, "b" und "c" jeweils gleich 2 sind, "d" etwa 3 ist, "a"
etwa 3/10 ist und "y" etwa 1/2 bis 2 Ist. 25  4. Verfahren zur Herstellung
supraleitenderZusammensetzungen, bestehend im wesentlichen aus dam Ver-
mischen stochiometrischer Mengen der Oxide von Tl, Pb, Sr, Ca und Cu, um
die Zusammensetzung des Anspruchs I bereitzustellen, dam Erhitzen der
Mischung in einer abgeschlossenen Atmosphare auf eine Temperatur von etwa
850 C bis 940 C und dam Aufrechtbrhalten der Temperatur uiber etwa 3 bis 12
Stunden, um die genannte Zusammensetzung zu bilden, und dem Abkihlen der
genanntbn Zusammen- setzung. 5. Verfahren nach Anspruch 4, worin die
stochiometrischen Mengen der Oxide oder der Vorstufen der Oxide so
ausgswihit sind, daB sle die Zusammensetzung des Anspruchs 2 ergeben. 35
6. Verfahren zum Leiten aines elektrischen Stromes Innerhalb aines
Leiter-Materials ohne elektische Wi- derstands-Verluste, umfassend die
Schrltte des Abkuhlens sines aus einerZusammensetzung des Anspruchs I
bestahenden Leiter-Matarials auf ei- ne Temperatur unterhalb von T, der
Zusammensetzung; des Veranlassens eines elektrlschen Stromflusses Im
Inneren des Leiter-Materials, wahrend dieses Ma- 40      terial untarhalb
der angegebenen Temperatur gehalten wird. 7. Josephson-Effekt-Vorrichtung,
worin das supraleitende Material die Zusammensetzung des Anspruchs I
umfal3t. 45 Revendicatlons 1. Une composition supraconductrice r6pondant a
la formule nominale 



TlPbCabSrCudOA 50      ou a vaut de l/10 a 3/2, bvautde I A4, c vaut de I a
3, 55             dvaut de 1 a 5, evautde3/10a 1, x = (a+b+c+ee+ty), avec y
valant 1/2 a 3, ladite composition ayant une temperature de transition de
supraconduction d'au moins 70 K 9    EP 0 428 630 B1                c  L  M
! 2.  Une composition supraconductrice selon la revendicatbon 1 dans
laquelle avaut environ 1/2, bvautenviron 2, c vaut environ 2, d vaut
d'environ 3 A 4, e vaut environ 112 et I vaut d'environ 112 A 2. 5   3.
Une composition supraconductrice selon la revendication I dans laquelle a
vaut environ 7/10, b et _ sont tous deux 6gaux A 2, d vaut environ 3, _
vaut environ 3J10 et y vaut d'environ 1/2 a 2. 4.  Un proced6 pour la
pr6paration de compositions supraconductrices consistant essentiellement a
melanger des quanftts stoechiometriques d'oxydes de TI, Pb, Ca, Sr et Cu
pour obtenir la composition de la re- vendication 1; A chauffer la mblange
dans une atmosphere confinee A une temperature d'environ 850 a 940 C et A
maintenir ladite temperature pendant environ 3 a 12 heures pour former
ladite composition; et a refroidir ladite composition. 5. Un procede selon
la revendication 4 dans lequel les quantites stoechiometriques des oxydes
ou pr6cur- seurs d'oxydes sont choisies de manlere a fournlr la composition
de la revendication 2. 6. Un procede pour conduire un courant electrique au
sein d'un materiau conducteur sans pertes electriques resistives comprenant
les operatbons consistant: A refroidir un mat6rbau conducteur compost d'une
composition selon la revendication I a une tem- perature inferieure A Ia
temperature critique T0 de ladite composition; 20            a amorcer la
circulation d'un courant electrique au sein dudit materiau conducteur tout
en mainte- nant ledit materiau au-dessous de ladite tomperature. 7.  Un
dispositif A effet Josephson dans lequel le materiau supraconducteur
comprend la composition de la revendicatfon 1. 25 30 35 40 45 50 55 10    


