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crystal s and anal ysi s of these crystal s @ ndi cates 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- T, than in the starting material. M M zuno et al.,
Jpn. J. Appl. Phys. 27, L1225 (1988), also disclose that the addition of Pb
to the BI-Sr-



Ca- Cu- Csystemresults in an increase in the volunme fraction of the high-T,
phase and a | owering of the op- tirgppiegesagsature to obtain this phase to
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pressed i ntplas ahigteiaveedomiviat dompostiibrs Th0®BaCw®s/ MM and a t hi ckness of 1-2 mm
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obj ect” and then heat ed. The superconducting conposition of this invention

i s produced only when the atnps- PhEY Fa2 B30y Ch the reactants are heated is

carefully controlled. One way to acconpl ish this controlled atnos- phere is

to place the react ants in at g of a noq actusw mathghe chirds TRl d
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furnace-co %L f Fl |e netl by ’for Tlﬁg Yy E&'ﬁﬁb tﬁ@é’éﬁ\\ﬂ&ﬂmﬁ mom
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above 70 Ko th¥& isthRFbIgRE Hﬁ&tln& g fIE @ SRErIdAPNFrelHAE can@Biah sifch B6W witholutaag Eectrical
super coRfuGldisiid lssem)ﬁ:'v‘dr&vld@ Bceptiohilly RghafRadneti Felds ith minlral fowgsibssesthplnire méntioteas
an onset Ofprevidiiy o@EBEWduhd/to toym @ tollakaiokvoulifbe Kxpased td liatidl hetiam praigukihnittogers depnding—
0. 380 nm and Tebeforelindiiding iRy 6rreiEinte EHicoi Such fisids cén baysedD\avitate abjebik esletge esraiiroad
resul ts | ndaescmhesasuperdonducting oonayositiapk are almclusefobin drisépbsongbvicee such ReSQUIBS (8papercon-om
phase", hasiuéting quaster intsffesogeeievimesidndit instiuments fhatahased DR the Yosarhsoneffe¢t gych as high
par anet @5 s spéedaamplitg @8dts and \whage etandaftds52 nm as deternmined from X-ray powder
diffraction results Indexed on a tetragonal cell. 3 EP 0 428 630 Bl
SuperconducﬂXAWt-ESQEtTHE)NVEM'HONr med by observing magnetic flux exclusion,
i.e., the Melssner effect. This i) effect can be neasured by the

met hod desdXAMBEEIn an article by E. Polturak and B. Fisher in Physical

Revi ew B? 36, 5588 &l H’ftéfg CAPRSE  dr 815, f-esBJﬂhs
et on o 5§ {154 Tl B?g&t FTM R Sk
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mat er i aI 6' hqurk %11:5 th ?U?ndc ds thdnShat'9f ¥ the tib&rastaffowetl Bbosl to rBsth tebparattire O
i's bel ow 7 the fufhade. T tHHR wal e Kﬂ@&"ﬂ'oﬁ'l%et A8 ahd out dp: The B produttiwdsiibdoverddl NY

a flow of e eﬂElEénﬁladffe&erEéﬁFHmntQEﬁw&ﬁ'ﬂe Srabtodf SupSrdéhductivilg \at abbitIo I  any
electrical 10 "resistive |losses. To provide exceptionally high magnetic

fields whtheimprLeal power | osses, the wire nentioned previously could be
wound to forma coil which would be exposed to liquid heliumor liquid

ni trogen, depwsiitieg pelets 5f thivmber Eewistdiangle fiwgre Greatadas descried intExempie] excersiheh
i el ds can heetempdaturetdmmtmwmlhywayda@dm&g@cas railroad cars. These
super conduct i Mgisseriiestimeasyrements showbdsthe orsetofi supprongusietylat®autde i ces such as
SQUI DS (38upercon- ducting quantuminterference devices) and in instrunents
that are boEXAMPLES3t he Josephson effectsuch as hi gh 15 speed sarrpl i ng

P %@5%‘“&3 e,
0.7954 g of PEABIIFOSESE getheriign ﬁgtsq,,ereq 0
of (1;1: I 1 e“‘*‘&é? h’e’f}?ﬁ%@é iy nlst ! be

Pel\l'éts drj'i‘f%f '& m% 7 c
m xed povvdeﬁ o) 'ft S tlahd {P.eﬁ.bg\‘r? %m%&dtuﬂaﬁh cm
| ong (318" tﬁ: tu ﬁg heﬁ Qroﬁtlﬂlkﬁ’ur\‘i@ci aREak 67 Biﬁﬂk@l’oﬂﬁl:th&&bco?&e
ends. The tUDgeMES: & urdhefits ﬁm@ﬁ.eo.asa aﬁ,amuaet.tyatabatmm 50C
permnute to 8750C and then held at 8750C for 6 hours. Power to the furnace
was t hen shggampif 4and the tube was allowed to cool to roomtenperature in

t he furnace. The tube was then renoved fromthe furnace and cut open. The
bl ack product TweahérpelRis@f e mixbEpmaderes Exaimble 6 wervtraater esrdesttized dikxample 8 brseopt thab t
of superseonitel inperatuig tasihickbisaytweréThedted 0 helEWaddd26®€. 2 Two ot her pellets of the
m xed powder kistiepeffottenehsuraments were strdell qutand theaesiltsap shpwrEiy E'ﬂﬂl"é"e'le“@ﬂ;;@ﬂd
that the t esignds glotted es a functipr of lemppretyreyiEhe plotrhawaitie enset ofaupereqductidty gbrbout (i Kssner
ef f ect neasur dheXtay pewdsnsifractinmof shecpeadugt shows Hhet the deminept phipseyjs the 15Angsfiomahask. 35

EXAMPLE 3
55 EXAMPLE &6

11

2.2837 g of T1,03, 2.3919 g of PbO,, 0.7208 g of Ca0,, 1.1962 g of SrO, and 2.3862 g of CuO, correspond-
ing to a TI:Pb:Ca:Sr:Cu atomic ratio of 1:1:1:1:3, 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 load-
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2.2837 g of T120, 2.3919g of Pb®2, 1.1416 g of Ca®2, 1.1962g of SrQ2 and
2.3862 g of CuQ, correspond- ing toEpo‘Ebgﬁbe:a Sr:Cu atomc ratio of
1:1:2:1: 3 Were ground t oget her |n an agate nortarfor about 30 m nut es.
Pel | et s,

edintg a olg t eEiiaaarrr]cfi 1 "EQ atng 4’C|lc(m andr tﬁe Bﬂeeﬁ Irtijﬂ
m xgd po""deénds%%u %ﬁ Ag g( d at a rate of ) 1&% mg'dg %95‘56
and 10 cm | ST i Bl neiti st e mE &9
both endg. ﬁau,b @%ﬁ hcNechromhd Wiinbce o c@r&a&@a 0ca. per
mnute to n@tsh owea Hie ohdaf of Su R:Uﬁd%ctwfﬁf\@ﬂou B furnace

was then shut msi raw &ffh&iaﬁomm&emtﬁaﬂhseaﬁmdngmammhamsmhesd n

the furnace. The tube was then renoved fromthe furnace and cut open. The
bl ack produgtamms er ecovered. 45 Mel ssner effect neasurenents showed
t he onset of superconductivity at about 80 K. EXAMPLE 4 Two ot her pellets
of the m xed pevwokaer pelietsior thpibed fowderot Exampla Sadreasatedbasciesddissl i Exafpla Gpkcept3hat
except t hat thsGmpéraiorettewiicrtbéywee hegtedvimd bbld whse825%kr e heat ed and hel d was
925C. Mei ssneMeisérfepeffectmesasuyereanisshowed theonsebof sipectomiyctivitya atout120 Ksul t s ar e
shown I n Fi g. The Xdraypewdendiffiaétign ofdheriraduct shaws thatthp Hominantiphase isthe i angsttom pbese.
tenperatfire. The pl ot shows the onset of superconductivity at about 110 K
The X-ray pEMMRLEd| ffraction of the product shows that the domi nant phase
is the 15 Angstram hase. 55 EXAVPLE 5 2 2837 of T1203 2 391 §$

Pb2, O. 7208 o % PRDrf}-7.
an agat & mof g‘ﬁéﬁﬁﬁéﬁ" %&00;'?"' grj:f ﬁ gmﬁw ?Pe %’ggﬂ 3

mm i C ia a " fong) an wasse aled by welding
mm.Lhi ok, 6§§7 %Ti ol 1 m&g im euoaq ?,ofso?w.ﬂf a&gﬁ i foec
4 1 ong) t 6544 Srhe Did&k pidd0& Lu ed

in a furgace g eaﬁe easuranénafsﬁovfa&t ep&@u 03FoBidGivityCt Bboatie kAN d TR "Rl d

at 8750C for G‘h@%y%owd%?%ctfo@oftt rdduét SRS thikBiche lidHIManErREde iOthb 12Agstrdifphbdebe
was allowed to cool to roomtenperature in 5 the furnace. The tube was

t hen renovegxdAmmmst he furnace and cut open. The bl ack product was
recovered. Meissner effect nmeasurenents showed the onset of

super cormuct i \Tivb gtherpelisaiithe Siixedkpowlibreof Bxamply 7pekathéstediasidbsceibddiiroExample 7 lxept that
product shothke teniperiatutetiewiichtheyanete hetitadand held whee928T. Angst r om phase. EXAMPLE 6
10 Two ot her Meistret effectimeasuzensents shbwed the @nsebdf sibercansluelivity ahehogt 85ieat ed as
descri bed | n FheaXydyeowdepditiragiion efithe pradiet shawsthat the dorrinantphaseisthe 1 yangstyoay phase.
heat ed and hel d was 925C. Mei ssner effect neasurenents showed the onset of -
super corfducEXAMRLE 93t about 120 K The X-ray powder diffraction of the

: grgdggg7sgog§ 2EFhat Heage&g nan & a-s- gi%c t he 15 Ang:éstrom}“{sgng . 15?5%%2
and 1.5908 ol E‘rF °f“ﬂ 3 yere §p i s 'Bj;%”@f"r"& pjputes.
é 10101 43 ﬂm r%réé%an Ocm % éne andcmeéiuglgg&‘f ed \fgl m
el et s, HE:% ‘faafg
Fﬁfﬂ,e hgm&hgto@faqe d" F , o et eqmg

powder . T\/vofopéa|1,
Hdfe firhgce chkt?:ﬂi‘dﬁbt
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(3/8" dia amdﬂﬂnacé? .
tube was pl ac@fdisidar ekt eaélﬁé?neﬁﬁ h&ﬁ@ih@@nﬁ@ﬁ@upﬁﬁ&ﬂu&&ﬂy’i@@oﬂ@bﬂ” nute tO
8750C and t hemndvetdy paidePdifGetibPéf tid prddlidt ShowE aBthe lidininaiEhhbdelid the €2 Avgstrol Phkses UL
off and the tube was allowed to cool to roomtenperature in the furnace.

The tube waexAMReE10enmoved from the furnace and cut open. The bl ack product
was recovered. 25 Mei ssner effect neasurenents showed the onset of
super conduct i Twe gtheripelieisofthe Bixekpowditraf Ekamply 9 weradreatecdasfdbsceibediincExample 8 xeept that
product 58 hoths temperatuteliewhichrtheyarete hedtedsand held waa890°C. Angst r om phase. EXAMPLE 8
30 Two ot Meissnoeaffegtimpagirements shawed the pasatiaf supsfcordlyctivityl ababputf@iKe treated as
descri bed i n Eredrfayeovwdepdifragtion ¢f therpraduet shows het the dominapiphadsiicthe 13Angstigernase.
heated and hel d was 9250C. Mel ssner effect neasurenments showed the onset of
superconduowf@—bt about 85 K

0.6851 g of Tl;0,, 1.6743 g of PbO,, 1.4416 g of Ca0,, 2.3924 g of SrO; and 2.3862 g of CuO, correspond-
ing to a Tl:Pb:Ca:Sr:Cu atomic ratio of 3/10:7/10:2:2:3, 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 ecmlong (3/8" dia and 4” long) and the tube was sealed by welding
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- for about

The X-ray povvder dlffractl on of the product shows that the dom nant phase
is the 12 Angstrom phase. 35 EXAVPEfg seedsd8f7 9 of T1203, 2.3919 g of
PbQ2, O. 7208 9 of Ca02 2.3924 g of Sr02 and 2. 3862 g of CuQ, correspond-

éﬂgat ?‘EE T ﬁf@g owﬁffff i %ﬁnfh% §;]" j’bm b Eﬁg% &39%& od]
% W%Wm ong e{ﬁa&&? aﬁ U %ong and t he

ed intoa kg‘
t ube Was seal g .ﬁxréfﬁ&%&ﬁrehm@smd&hem@t&wa MasctviyacHeuthPo @ furnace and

heat ed ata r ajyg fay pélfdelifradiibd bf tHa ploBuc R Bbsemiafil thd\@fhe a8 Lt sSAEVAIR Exdniple 18, hours.
Power to the furnace was then shut off and the tube was allowed to cool to

room t enperpiampee ki t he furnace. The tube was then renoved fromthe furnace
and cut ppen. The bl ack product was recovered. Meissner effect neasurenents
showed t he ons.a419@bf T,0p . r196DYDERHO,\Mi4816 gaf Caha(2,8928¢)of BrO, 4t 2.3862 gldi GuCX-corgespond-
powder di f fingto & MdRb:CafSr:Chnatomic catieef f1/29/22:253, wéraground togetberinanagatgrhertapfor about Bemit2
Angst r om phaesePellgiXApMinin distnepand gbdutd mm thick.onere prsfssedifrom thiseixed pewdde TwopklleBwerep| e
9 were tredeasdd into aciolddube i soh dfaang-tiemlong ©/82 slia epst 4" danak and the tyb was eagied Pruwvelding t o
whi ch t Hey boblrends The tubp was@lapad)itia (ungcegmd teated\ab# eatanf B°Ceper aigyte 19O aaM AR held
showed t he ##A98E for haurs, Bewes iodhruingge was ten shibeff and thedubewag allowpd (o conhindaeqm tem-
di ffracti onPeture ﬁéh"dF’BEFBcTheé'ﬁﬁwgs &hﬂaemme fremm Fﬁeﬁ‘ﬁi’ﬂ"e ﬁ'rﬂ%bwﬁ% Thé, plack product wes. o
phase. EXAI\YPPE""& 0 6851 743 4|4(116 g of Ca02
2.3924 g o 'EF‘r §‘§ ""‘i"H Q‘g’ v 5
at oM ¢ %?iti lfe dgsl 8ngf ens i lections oft e E
ctlon ern Il;z was t| Hass, k dgho‘glpmq Iealgﬁl sﬁsﬂé aﬁaro-
pre\s/sedfr s mxed eIIets wereloadedlntoagoldtubel
cmdia and 10 cm | ong (3/8 dI a and 4 | ong) and the tube was seal ed by
wel di ng .9 EP 0 428 630 Bl both ends. The tube was placed in a furnace
and heated at a rate of 50C per mnute to 9000C and then held at 9000C for
6 hours. Power to the furnace was then shut off and the tube was allowed to
cool to roomtem perature in the furnace. The tube was then renoved from
" the furnace and cut open. The bl ack product was 5 recovered. Meissner
ef fect measurenents showed t he onset of superconductivity at about 120 K
The X-ray powder diffraction of the product is essentially the sane as that
shown in Exanple 12. EXAMPLE 12 10 1.1419 g of TI 203, 1.1960 g of PbQ2,
1.-4416 g of Ca®2, 2.39249 of SrQ2and 2.38629 of CuO correspond- ing to a
:Pb:Ca: Sr.Cu atomc ratio of 1/2:1/2:2:2:3, were ground together in an
agate m¥tar for about 30 min- utes. Pellets, 10mmIn dianmeter and about 3
mm t hi ck, were pressed fromthis m xed povvder. Two pellets were | oaded into
a gold tube 1 cmdia and 10 cmlong (3/8" dia and 4" long) and the tube was
seal ed by welding 1s both ends. The tube was placed in a furnace and
heat ed a rate of 50C per mnute to 9000C and then held at 9000C for 6
hoyrs. Power to the furnace was then shut off and the tube was allowed to
cool to roomtem perature in the furnace. The tube was then renoved from
the furnace and cut open. The black product was recovered. Meissner effect
measur enents showed the onset of superconductivity at about 120 K 20
The d-sp&cings, 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 85
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40 45°50 55 6 _ EP 0 428 630 Bl TABLE | d-spacing, na

Intensity hkl 5 EP0428630B1 1- 530

a 001 0.760 | | a 002
0.5097 a 003 0.3811

a ;| 004 10 100 0. 3704 IABLE 1 = v

101™0. 3400 d-spacing, nm a Intensity w2 15

0. 3049 0 a 103 312698

Vs s 104 28%. 652 & 00>

111 20 0.7605,, n 0023

006 2.178 0.5097 W n @3 2. 022

v 115 ' 1. 907 a
200 1. 852 o382l w P04 1 o7

W 108 1.694 | 190 117
30 1.003%04 w w101 213
1. S58 D 218 v - weak m- nedium
40 s - strong exanvpi%e 3400, 1.5986 g&f Ti 203, 0.3"1?’8969 of PbO2, 1A418

gof CaCPs 2.3924g of 953@4%nd 2. 3862g of CRO, correspd®t ing to a

Tn: Pb: Ca: Sr: Cu atom @.)26898 of 7/10:3110: 2 3, were @oaund together in an
agate nortar for about 30 mnutes. Pellets, 10 nmin ﬂ ter and about 3
mm t hick, were pressed fromthis mxed powder. Two pellT'ets were | oaded into
a gold tube 1 cmdi aZfb210 cmlong (3/8" Na and 4" Hddg) and the tube was
seal ed Dy wel di ng botZ\s#1ds. The tube was @l aced in a ggg nace and heated at
a rate of 50C per m RUtGd O 9000C and then _held 50 ebto790000 for 6 hours.
Power to the furnace®Was then shut off and the tube was ‘all owed to cool to
roomtem perature i @922 furnace. The tub® was then Ad¥oved fromthe
furnacezand cut openl.Boy bl ack product wasm recovered.20¢i ssner effect
measur enent s showed Hh%gyuxn of supercondq;tivity atlﬁ?ﬁUt 110 K. The
X-ray powder diffracti‘on of the product is'essentially08 e sane as that

shown I n Exanple 12. I90XAMPLE 14 w 1
' 1.694 m 117
% 1.618 w 213
1.558 n 218
35
w - weak
n ~ medium
U - gtron
o/ 5 g
EXAMPLE 13
45 1.5986 g of T1,03, 0.6696 g of PbO,, 1.4416 g of Ca0,, 2.3924 g of SrO, and 2.3862 g of CuO, correspond-

ing to a Tl:Pb:Ca:Sr:Cu atomic ratio of 7/10:3/10:2:2:3, 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 emlong (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 5°C per minute to 900°C and then held
50  at 900°C 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.

Melssner 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.

EXAMPLE 14

. 2,0553 g of T1,0,, 0.22319 g of PbO,, 1.4416 g of Ca0,, 2.3924 g of SrO, and 2.3862 g of CuO, corre-
sponding to a TI:Pb:Ca:Sr:Cu atomic ratio of 9/10:1/10:2:2:3, were ground together in an agate mortar for about
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2. 0553 g of T1203 0.22319 g of PbQ2, 1.4416 g of Ca®2, 2.3924 g of SrQ2 and
2.3862 g of CuQ, corre- sponding togmp4dgedtgfa: Sr: Cu atomc rati o of
9110: 1/10: 2: 2 3, were ground toget her in an agate m)rtarfor about 7 EP O

428 630 BI } nll!’tefe% mm| am a u (tihl n\;leé[reer liLml)? dte Jf e&ere
pressed frq "*’bgdéfr.neoé :f ot ﬁgﬁ% {'“ e diiie Eﬁ‘gl it o r{d% i
ce 0
wel di ng Jbot 9 urensrﬁ.t fruna%requb% E‘
56C per ni rHéFaﬁ:rJﬂt Q@Q&eam evasthsﬂ fdmoved fréth tha Alffech Bid Bt dpext! frite bnfaz\ar%aucmast he

furnace wasedopgéy, shut of f and t he tube was aIIowed to cool to roomtem
perature in tigisdnbr B teaslidvmehts SRwsdthe brdetdf WakBiRioiduNRydSbolitasKAce and cut
open. The bl athe Xorap powilbr diffactiéredt thé Prodabt sHuRbdtRE présenéd o & minBitsirburit oNtRé | SAngstwe d
t he onsaé qhhasseak superconductivity at about 85 K. The X-ray powder
diffraction of the product showed the presence of a m nor anmount of the 12
Angstrom 1EXAMREE®S EXAMPLE 15 2.2838 g of T1203,1.1960 9 of PbQ2,1.1412 9
of Ca®2, 2.3924 9 of Sr2 and 2.3862 9 of CuO correspond- 15 ing to a

: Pb: Ca: Sr: G282 0 of ;05 411969 96f PbD,, 11/13123/0pCH0, 2. 3994y of Stqh> anit 25862006 €4 corraspand:-
ag ate noft dngten TRES@ISHORatemipationf &:3/2: 3223, M’SQ'“‘N togetherip & peaiIastar faraloul Byip- 3
mm t hi ck, ese® %é%@@"\‘qﬁmﬁe{?ﬂ"gb‘}ﬁ%{@ﬂt V ?rp’essf\ﬂ/&° H!SI"E’PQP?IOQP%T"Y%W"PMO
a gol d t ubdoaied dlga'd&f'?81f0d&?rﬂ“ 3)'?1 8 @F&"%éf’"g)'a"FBﬁ be ¥ y
seal ed by i fug e

EEEP? 2 fo b e iee % iﬁ mtresa
f‘ orf‘ he P RTEBRR ra i °°'vrr r"%e)rrs@‘agﬁuemg ?ﬁé@acarr emaiah ictiny roo\rlr\1ler
20 per amEss%er o a3 S b3y P TR 10 s o

fur ace an uct 'was rec | ssner effect
measur ene ”t S &gp&dﬁgr FTHRBSHRRGN GitheVdrddict Shdwed thk bfaBshce & B&th tHe 12 Bfihe 51K
and one at sﬂ&ﬂHﬁas K. The X-ray powder diffraction pattern of the product
showed the presence of both the 12 and the 15 Ang- 25 strom phases. C ains
30 1. A superconducting conposition having the nom nal formula
Tl ePbaCabSreiadOx wherein a is from1/10 to 312, b is froml to 4, 35
cisfromlto 3, dis froml to5eis from3/10tol x =(a+b+ced+
e + vy) whert A suserdondusting/c@npiositich havigg tte mampabfesntulaon havi ng a super conducti ng
transition tenperature of at |east 70TkPbGSILus super conducti ng
corrposition awhpreinCl aim 1 wherein "amis about 1/2, b" is about 2, "cd is
about 2, d" is freinfendii0ted2o 4, e" is about 1/2 and Y is from about 1/2
to 2. 3. A sup erc@r‘ﬁf[?ﬂ‘t"ltﬂgy conposition as in Claim| wherein "a" is about
7/ 10, N¥ and Ccd &Fé‘%‘édﬁ equal to 2, ad” is about 3, le" is about 3/10 and
Y I's from about lf"ff%‘ 1305, " A process for making superconducting
conposi tions consi&t g”@ bntr (’z st oi chionetric quan- tities

P

f des of Tl B §§+§+ f 1;
heat ng g he rirgP wr"éd°s'*ﬁ°"gav'"5rﬁs"%%°a"%°t oot s BB D of Salm

85QCC to 9400 sassaicomcnrg%mro@ﬂomluﬁcus.ﬁmwnuws dvest 1Qb"BUfs about £ "ot % dBEUIBIdt O
form sai d confifo dbei 3 tM) € BRBbUt NP aiery s FAATEHOR112ite2). 5. Aprocess as in
Claim 4 wherein the stoichionmetric quantitiesofthe oxides oroxide
precursors %r é sypdreapdusting composition as in Claim 1 wherein "a" is about 7/10, "b® and 'c” are each equal to 2,

45 "d" is about 3, "e" is about 3/10 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 850°C to 840°C and maintaining said temperature for
about 3 to 12 hours to form said composition; and cooling said composition.

5. Aprocess as in Claim 4 wherein the stoichiometric quantities of the oxides or oxide precursors are selected
to provide the composition of Claim 2.

6. Amethodfor conducting an electrical current within a conductor material without electrical reslstlve losses
&5 comprising the steps of:
cooling a conductor material composed of a composition of Claim 1 to a temperature below the T,
of said composition;
initiating a flow of electrical current within said conductor material while maintaining said material



to provide the conposition of Caim?2. 6 Amet hod forconducting an
electrical currentw'thin a conduct gy J1B 73. w t hout electrical resistive,
| osses 55 conprising the steps of coo ing a conductor mat eri al
conposed of a conposition of Caim | toate eratur owtheT of
conposi t i o minyies: Peletp.i m&“'Tq'ﬂmt%?“déP?é’Eﬁ "?‘?‘g ?"ﬁ’ g.ﬁ'ﬁ’ 5?
material WNere loadadinig 2gof 1§'3 ’Ga?ﬁfpé?‘l 9( d'aa per mu \¢

Pel | et Sf‘) 1B°“i‘rﬁ'id ngv %E{, ca# the shuféi 4

m xed p wd g

| ong (3/8 ?ﬁ‘a "afedi "éﬂstaaﬁa e was sea edg'lé%u p %&Pﬁd%cgvdv%m
The tube W& gﬂm %M%k .rca{dmt a'é@oaemn nute to
900C and thef% e@@ ﬁ%«ﬁ@ﬂ@ t he ¢ ngZ’Eée thnbﬂmfou&aﬂﬁﬁmsﬁoh\en
shut of f, e was all owed to cool to roomtem perature in the

furnace. T tube was then renoved fromthe furnace and cut open. The bl ack
pr oduct vvamﬂ_@/ﬁred Mei ssner effect neasurenents showed the onset of
weak superconductivity at about 85 K. The X-ray powder diffraction of the
product showexbsséi@of .05 €. 1856 g O Pbay, Wit #i2rg obCaNi/ %3924 g df Bed, ARl 2863 of Gul.icorrespinds e.
EXAMPL Et515 ing ta251%Bb:Ga:6f: Culatd@ratiolof 1 ¥8:043:23f werigbynd togeter i ag aggtte niutaplor abowt 8Omig- of
Sr2 and 2uB8Fallets, timMin@ameterand ahwotfdnm thisk, wereg resggd fronphismyixechpovaer. Twp palesyere
rati o of 1loade:i®d 2gdld Bbe o diagndifen Ipa%@lﬂheﬂ anfw iano)gadithe t4be MERpeRlsH b!érfﬂ‘a'fg 30
m n- utes. bblendst Fhe tube weaPiRged iy fiispeera (3t fatepf 3fn Peripyte to,300°G a

fromthis A 9%8% fitigue. P°P‘(Rb‘°§'@|'1"’é‘i‘§ wag then F'uaﬁé?:j "f?tt%fg’ Eﬂl"ﬂgﬂatﬂg%"l\m ta'i"a
and 10 #¥m m%recevhs@rm T4 bybey sl*B?i’g’?‘"%i’ﬁﬂf'?'ﬁH' [Pfse ArCus st iafog

bot# ends. dube was pl ace ur nace f er
i n%t eto 900‘@% fo?%@ﬁ SHEre ?h%ﬁjdﬁﬁs‘fpcgmrga%wa'r a"s't%g%g'lrie e?aﬂo e ? S?dlr_)l%g eap
was t hen s .
per at ur s Qe Gl r b NG sl 8 rofhcd AR RT2 ﬁi‘%ge %t
open. e Sﬁ ac'lgj"I product was recovered. Meissner effect neasurenents showed
two superconductivity transitions, one at about 116 K and one at about 80
K. The X-rayappewder diffraction pattern of the product showed the presence
of both the 12 and the 15 Ang- 25 strom phases. Clains 30 1. A

super copdu@f i RQuperidhdusting cétipobiBiani hagngd thendhtral famulal or mul a Tl ePbCabSr oCud %
wherein a is from1110 to 3/2, b is fmPn,Ga8Culo, 35 cis froml
to 3, d Is frenertinto 5 e is from3110 to | x=(a + b +c+d +e+y)whereyi sfrom
112t 03, sai d conpesiffomdoeed/2,Nng a superconducting transition tenperature of
at least 70 K 40 Ris fbmdupér conduct i ng corrposition as in Cdaiml wherein Ha"
is abou# 1/2, "b"cisdromide® 2, "c" is about 2, 'du is fromabout 3 to 4, "en
i s about 1/2 and ¥isifiemfiitedn about 1/2 to 2. 3. A superconducting corrp05|t|on
as in Claim| whepBifem8ihies about 7/ 10 bu and "cu are each equal to 2,
45 Cond" s abdmfa bt EEdtied IWbRY S m, Rout 1/2 to 2.

4. A process paid comprsitog havigasURRTRl "Wé"a %8@?%@8%?%!%% @ ng essentially

of .m Xi ﬁJ §t O'A%meméurcfin% c&“@o@'ﬁon 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. Asuperconducting 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 3/10 and "y" is from about 1/2 to 2.

45
4. Aprocess for making superconducting compositions consisting essentially of mixing stoichiometric quan-
tities of oxides of Ti, Pb, Ca, Sr and Cu to provide the composition of Claim 1; heating the mixture in a
confined atmosphere to a temperature of about 850°C to 940°C and maintaining said temperature for
50 about 3 to 12 hours to form said composition; and cooling said composition.

5. Aprocess as in Claim 4 wherein the stoichiometric quantities ofthe oxides or oxide precursors are selected
to provide the composition of Claim 2.

6. Amethod for conducting an electrical current within a conductor material without electrical resistive losses

&5 comprising the steps of:
cooling a conductor material composed of a composition of Claim1toa temperature below the T,

of said composition;
initiating a flow of electrical current within said conductor material while maintaining said material

R
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ti:ti es”of oxi des cof TI, Pb, Ca, Sr and Cu to provide the conposition of
Claim1; heating the mxture in a cepfimeeho@ynOsphere to a tenperature of
about 8500C to 9400C and naintaining said tenperature for 50 about 3
to 12 hours to formsaid conmposition; and cooling said conposition. 5.
Aprocess as i nPRSWRRIHYMERBINE n t he stoichionetric quantities ofthe oxides
Or ORT'de Pr eGUT & heforBlrEorR AL Slerbi 1 QM aublE ERAEPO:Hphd e Roméda b B,
Anet hod for con uc‘flng an electrical currentwmthin a conductornmateri a

wi t hout efectrical resistive | osses 55 conprising the steps of: cooling
a conduct or ppRhfahsprackPnPOosed of a conposition of Gaiml to a tenperature
below the T, of said conposition; initiating a flow of electrical current
W t hi n sai d1.Cogriditeride Zodammbivetz\yi rhitdefimiheRinForn@l sai d material 8 1
1111111141111 110. EP O 428 630 Bi nebowsneus,tenperature. 7. A
Josephson- ef f ewdrindevi ce wherei n the superconductive material conprises the
conposi tion ofaC ai mdbis #atsent ansprriche 1. Supral ei tende Zusamenset zung
mt der nom nebl en Fosdigt, 10

Tl ePbaCabSr aCuel0X wopied ish 11MD bis 3/2 ist, b 1 bis 4 ist, c

| bis 3 #sst, 16 1 big 5 Ist, 1bis5 Ist, e 3110 bis 1 ist, X =(a+
b cde+ty), worf’nyll?’Eﬁ”&'?,1 8, wobei die Zusamrensetzung sine.

Supr al ei t ungs- ’Ooer At ERHAF &t yh WOy YR8 {84 ens 70 K hat. 20

Supr al ei t ende Y2 LWPBRIEINS Sins SURFeBYNGR: bﬁga"%ﬂpﬁmﬁéw"é’f’mﬂf“’fi?ﬁ(gﬁt "p"

etwa 2 ist, 2CUs l%e 'z5 mme%eiaﬁr‘g cI’?Angbrﬁch"‘l J:v&Fn"‘a" e ﬁtl %J&)W%?i%t "l':ngfwg 2 E
& i nac

1/2 bis 2 |st...d etwa Hin& @m Kis'S'gt. Anspruc worin
7/ 10 ist, Ub" "c" jeweils glelch 2 sind, "d" etwa 3 ist, "e" etvva

311 st und. lguprmitumle Zhsdmimesseungiach Atsprueh 1, mer“ﬁ'&iWﬂMOZsmr“b'mu &t‘jaiuéiBlggichz
supr al ei t bnder siut; &ifraten 8 &st, 2a eiy@r3/10 besidéyt etwea 2hisgstent | | chen aus dem Ver -

m schen gt6chl ometrischer Mengen der Oxide von TI, Pb, Sr, Ca und Cu

di e Zusanmefls eYorfahrgn gekerstpiyng sHUHS“F”%@F@PTQ’ES‘F@P?’E?FSWB@M"EY%?’WEE‘W ab‘e‘#m Ver-

M schung in ei ﬁ@i;';;%g d”é’%ﬁ\"ﬁfg Mengen de 1&-;%&“%%%%%@@?&%”&“@?:&?&
850 C bis 940 ﬁf n E}“W#’ °
Stunden, um di gf "ﬁﬂﬁ e%enan§ amgé)r[ls? le ﬁ:'ia Ee{r[\)an te gusagmenz-
genannt e@ Zusafie a’hre A [?r TR

di e stochi onetri scshen Mengen der O(l de oder der Vor stufen der Oxide so
ausgewahi t 8J NYerfafi@h netch AnsPiuth 4 WErhUIBRIBEIRdNE 3Ehef] MEnglNEdp OXd YR erdtieBVofRIRA Aer OXide
6. Verfahren zsgaubgewhiRtsing)das Sie 8ib 2lidamineisBRingTdes Ai¥Praucts2efyebenl b Si nes
Leiter-Materlals ohne el ektrische W- derstands-Verluste, unfassend die
Schritte%de§ A¥sfahrerrum @'Weaeb”@chPGISE%mH@'@tebmﬂﬁé@Mﬁs pimg elektrigche Wi-
best ehenden LetardandsMeriuptp.amiasgand dig Schrifie Tenperatur unterhal b von T, der
Zusanmenset zu n’éfs Abiislengsings aus elpen{usagymepsetzup Msﬁﬂ‘ﬁ@ﬁ begtehgpren LaiterMaterigls auf ei-
| nneren des Lei‘ec Toppouatpranterald von, T, derZyspmimepssatzy trial unterhalb

der angegebene %’H'ﬁgﬁ%‘%fmrfg%ﬁbaqen B St "F'Usses/"" Inry g?i‘@ffhlﬂﬁ‘ﬁ MeteriglsvaRmand degenNang,

wory 1 da supr & preperAtc a3haltan ung des Anspruchs | unfaPt
45 7. Josephson-Effekt-Vorrichtung, worin das supraleitende Material die Zusammensetzung des Anspruchs
1 umfafit.
45
Revendications
1. Une composition supraconductrice répondant 4 la formule nominale
TisPbaCa,Sr.Cus0,
50 ot
avaut de 1/10 &4 3/2,
bvautde 1 a4,
cvautde 123,
55 dvautde 125,

evautde 3/10 a1,
X = (atbt+ctdtety), avecy valant 1/2 & 3,
ladite composition ayant une température de transition de supraconduction d’au moins 70 K.
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Revendi cations 1, Une conposition supraconductrice r6pondant a lla fornule
nom nal e Tl PbSCabSr OCudOX 50 OHP%\diﬂso@? 1/10 a 3/2, bvautde | A4, c
vaut de I A 3, 5S vaut de I a 5, a vaut de 3/10a 1, X (a b+2

Rry, avec y v annt o ﬁcdfi udI Eg%elco OesnI %ét%] aod:lil _?{T&E I;Jvraﬁt environ
transition
111T{111111111 &%P" E"a“b?ne“"'mé'?’ g vau e”l‘é'ﬁ’“d ’é"% "i§[° %1

conposi t [ 0ng s UHeempais dupradnaiied selor larévéfditdlidnd dbi¥laqhelld @R8ut environ 7/10, b et ¢ sont

| aquel | eavaut eyl de@eghixa 2, B VAR EnvIRdN\E, wuatawon\snuhtﬁ@wdreﬁmeuzézvaut ‘denviron
3 A4, evaut environ 1/2 et y vaut d"environ 112 A 2 3. Une

conposi ti on4s dpnmpédmmam&peramumnipesﬁiomwdwonmimc@s@antsssbatqlmehﬁ mélanger t
environ 7/ 10, des@uantitéssieachiprpdiriquelcd’oxydegde X, Pb, Za, St et/Guipourebienic brvo@posmowaja re-
envi ron g/ 10 evtendicaion it; & ghautierilermdliange danpure, atmpsphére qgnfinéedjunejerupérature envimaetd 4 on
de conposi t i orf#0Stpiémairirmiadia lemesratuse randanh pviransise i iewps Roefarmepladisicamrpeiionie s
quantites stoctAreFRET lpditgsempogtionyydes de TI, Pb, Ca, Sr et Cu pour obtenir

I a COHpOSI tko CL?océ@é e[%n la JAQ&I&? I4Otan]1 u@l Igs kﬁtlté A |o§§§‘u E sg%%& éi'xneécur.-
h Y i i ften
?;glofg tefgrerpgfigt ure en antrﬁenV|Ea;eg"tr'i'M§rg2\m heu?‘ S p@ugrﬁr or e ad te

conposi ti ong. edin pock&s potricoridiird uadourat SletEgGSdulsbif Blun hatérialicoRiRBEEBnsHBHEBBIekifques
revendi cati on rdsididgesomprensadt led dparatibigcunsiéta® : St oechi onet ri ques des oxydes ou
precur- seurs d' oxyefmiiiranmatédn consiceur chinposéiube @mpositioniseltnlla revendleignOi une @m- de
| a revendi cat i pératue inféfieu 4 la témpératore exdtiquepTyde ladieredmpasioran cour ant el ectri que
au sei n A' un mat 6ré amercedacledation d'vmenyraptiectiguech et didy meériau@eridgetéuy et en mainte-
conpr.enant |ed\aoqdeditatatédmsaummu%deéﬁﬁwteapéfe!vrpoi dir un materiau

t t t | L.
porat ur e | nierapeeet 8Bt SaRe e e g kB SRR
A anorcef |a CPYRRIR b o' un courant el ectri que au sein dudit materiau

conducteur tout en nainte- nant led it nateriau au-dessous de ladite
tenperature. 7. Un dispositif A effet Josephson dans |equel |le materiau

supraconduct eur conprend |a conposition de la revendication 1. 25 90 |1il1l
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