WD 01/ 92590 PCT/1T01/ 00269 -1 "NON EVAPORABLE GETTER ALLOYS" The present
invention relates to non-evaporable getter alloys. Particularly, the

i nventi owoel/gtses t o non-evaporable getter alloys which BCpImaiodmsofor a
high efficiency in the sorption of gases, particularly of nitrogen. -

Non- evapor abl e getter alloys, also kno as NEG al | oys, can sorb hydrogen
in a reversible way and gases such as oxygen, water, carbon oxides and, in
the case of sone alloys, nitrogen, irreversibly. A first use of these

al l oys i s vacuum rmai nt enance. Vacuum mai ntenance is 10 requested in the
most various applicati onSNOMEVARORABLFNGBETERARKOYSEel erators, in
X-rays generator tubes, in flat displays of the field em ssion type and in
thermal ly insulating evacuated interspaces, such as in thernal bottles
(thernos), in : Wl f ! y§n and
transportation. D%%\gf)%sE%ﬁg}ﬁg{;&s}?{:egdrﬁgatpg%ngga%dgg%e%gﬁrtér%g%ei ng the above
ment i oned gases Paficulksdy, tHeeinvemtenpradaento inontavapasble nasitige aBoye wihjelses,
general |y nobl e, es,. An _.examl e is the e in | ) rticularly the
f1 uor escent B’f’?é(é‘%\%fs%f %hlgé‘reéﬁ?lf’lilqgga%ﬁ ﬁoﬁpu%%fgéseéagﬂgg@?ﬂ%gg@ P of a few
tens of mllibar fonWhesitle bBferNEEy @ lals8 XnbRs o NEG RUGROSE @b hpdyiig
traces of oxygen, water, hydrogen and other gases, thus nmaintaining the
sui t abl e at nmos phevessiblerwashand ganos Sudiced oxigey; walsot daehonesife endefin 2oe r enoval
of traces of the_.ited.gases fromother. gases is the purification of inert
gases, in pafieobsameel Saﬁﬁogfﬁ%ﬂ?%‘fﬁs@ﬁ' i croel ectronic industry.

General |y these alfRYasddMBesd 4195 idHAcANE Bhintenbail Vatasn MdiMetarpanent s
and conprise one or nore el enentsS sel ected anong transition netals or

al um nunio 25régEGted irpthe mew vahieusyhjlisationsafarexamplesianparaglep agcekraorspat ent

US 3, 203,901. djscloses Zr- al.l oys, ;. in j eyl ar e . all vi ng
wei ght percefft g&'ﬁaé’ﬁp%eéﬁe{al%)&né%?s’ 812%{5’[ %?&%%%@Ofﬁ%%u gdéteﬁlrls(as'c1£1 and so ddlﬂ'gly t he
appl i cant ungefmbile insiRiBe Stachdd iateits, Yecitasih theldhl Bhttled @semody, il

alloys, and in particular the alloy having weight conposition Zr 75.7% -
N 24.3% rramm@rrlé(ﬂh%mﬁmgé)fﬂOMWXQBCW%@I%MHFMWFOHﬂder the name St 199;

Raving wei ghi  perbeAE AHRRcie Ui 5 B rom B MR GS 285 e S0, G200

15  when they are present in traces inside other gases, generally noble gases. An

example is the use in lamps, particularly the fluorescent ones which are filled with
noble gases at pressures of a few tens of millibars, wherein the NEG alloy has the
purpose of removing traces of oxygen, water, hydrogen and other gases, thus
maintaining the suitable atmosphere for the lamp functioning; another example of

20  removal of traces of the cited gases from other gases is the purification of inert
gases, in particular for applications in microelectronic industry.

Generally these alloys have zirconium and/or titanium as main components
and compﬁse one or more elements selected among transition metals or
aluminum.

25 NEG alloys are the subject matter of several patents. Patent US 3,203,901
discloses Zr-Al alloys, and in particular the alloy having weight percent
composition Zr 84% - Al 16%, manufactured and sold by the applicant under the
name St 101; patent US 4,071,335 discloses Zr-Ni alloys, and in particular the
alloy having weight composition Zr 75.7% - Ni 24.3%, manufactured and sold by

30  the applicant under the name St 199; patent US 4,306,887 discloses Zz-Fe alloys,

' and particularly the alloy flaving weight percent composition Zr 76.6% - Fe



-2 23.4% produced and sold by the applicant under the nanme St 198; patent
US 4,312,669 discloses Zr-V-Fe alloys, and in particular the alloy having
wei ght  o0opoasbe on Zr 70% - V 24.6% - Fe 5.4% nanuf act upedTEn@osol d by

t he applicant wunder the nanme St 707; patent US 4, 668, 424 di scl oses
zirconiumnickel 5 m schnmetal alloys, w4h optional addition of one or nore
transition netals; patent US 4,839,085 discloses Zr-V-E all oys, wherein E
is an el enent selected anong iron, nickel, nmanganese and al um numor a

m xture thereof; patent US 5,180,568 discloses internetallic conpounds

ZriM 1M1, RRdYei progrcedmndyaold dytthe eppligank upder e fyegicent 19% rated| @2t ed
Cr, M, , . Ni ' i qul ar.: 1Fel
ﬁgﬁﬂ? act ured 433‘; ,636%?%19%&@(5 Ih‘zer'g{)% %120 n? %%ggrﬁg%@m%a%g %@gmlg%@% %ﬁt (LaJS

5,961, 750 di sehpssitiod r T0%A VARL 6Ys, Fahals ninAfdciredan] oidby thesppticined anong
yttrium |anthanumy Rare Earths or a mxture thereof, and parti_cﬂl arly the

al | oy havi ng upderg ke dsmso St TOh 2@6@0@@%681412.42%@&1@% zipsogiekehd sol d
by the appl i %Q&mﬁ@ﬁ%lo&?%ﬁ?@ﬁiﬁﬁl gcﬁﬂ%oﬂ bf‘ﬁte'e%’m&%ttfa%iﬁ% 'n%fa?ls;#?até?ﬁ‘sed on

Zr and V Tor 'use in gas purifiers are descri I'n various pate

appl i cati ons [RiIB8]839J084 distldshe ZnAHE aifoys,hehdreinnk Js paeloRicnt selsgtedmmoggwhi ch
for exanple.the ,agpl i cations Kokai ,5-4809, 6-135707 and 7@45:&8 gIEG
al | oys have diony BICKHy MIREREST IS LURENIR PR TSR BieFeolopAleR 8028

exanpl e, the @l QY ﬁ&erﬂig‘galﬁcseonﬁj&ﬂgs %Hﬂ/glf}}dnﬁ WHopRe i ﬁ%lgg\/f\l?bee?%?lﬁ%ﬁ(e%% long

as 20 hydrogen sorption I's corncerne requires, an
activation t rdei¢ramintaratseleetedt amvaigy Onj iy, t BaypEo atndr Bs, ams¥ imtpaiteast the0C, t he

Iloy St 198 h i t,i ties.. theref it i
el oyed ! or ORROBH FrdEuEroRRHaTE 2o 20ld Phibe RlBHH 4ot des PFBES n
patent US 5, 130, 36@nd0ISN9065950 d@éﬂ‘fsl@.‘?%cﬁﬁ Aloys e fMbleiPfA thas @idgaAVI OF

differences, the choice of the NEG alloy to be énployed 25 depends on the
speci fi c for esketed appbig atiriam, lanthpeurnj RararFarihs oy textuteatlegeathand anong

these, th t. | d.is the. . St 707, 0,25~ d j o)
patent | Us 4 Paitsnel e RS ot e BlCoHRERTIAn h AR dR2U A i cul ar
for hydrogen,,afifed a8d R BietRtdphBéant hauerant indamki R7ste ARSNATIEr A1RAMI red by

this NEG al | oy. Renoval of "atnospheric gases is inportant in_sone
appl i cat ildns .bageii onij4r fpd V 30r aseripl gast purificas ere fdesdibed hiar warlous ngaiemt i on,

T N T AT R e
example the applications Kokai 5-4809, 6-135707 and 7-242401.
NEG alloys have different properties according to their composition. For
example, the alloy St 101 is, among those mentioned, the best one as long as
20  hydrogen sorption is concerned, but requires, for working, an activation treatment
at relatively high temperatures, of at least 700°C; the alloy St 198 has poor
nitrogen sorption properties, therefore it is employeci fof the purification of this
gas; the compounds described in patent US 5,180,568 do not sorb hydrogen. As a
result of these behavior differences, the choice of the NEG alloy to be employed
25 depends on the specific foreseen épplication. In particular, it may be stated that,
among these, the most largely used is the one named St 707, as described in patent
US 4,312,669, thanks to its good sorption qualities, in particular for hydrogen, and
to the relatively low activation temperature required by this NEG alloy.
Removal of atmospheric gases is important in some applications. This is for
30  example the case of the thermal insulation, wherein the gases which remain in the

evacuated interspace during the manufacture have to be removed: as a matter of



-3 fact, in order to maintain the production costs within acceptable
limts, the punping of the interspace which is carried out before the
seal ing Wwepeef596 s generally interrupted after a fixed tpPa®]TIg®®Pal | Y

| eaving a residual pressure, although Iimted, in the interspace itself.
The sorption of the atnospheric gases i.3.5 also requested in the currently
studi ed application of the energy inertial accunulators, better known with
the definition "fly wheel s", which work on the principle of rotating an
obj ect of high nmass at high speed in an evacuated. .chanber: vacuumis
necessary i n%tchi B gpslsr i e alpBAm he Ry “CfIBHpQOéVeWEth%nhéc‘?eB?éﬁ 1tsng%% from
| 0sing energ u i | G ahikdl B HEBRS Y §5@AL th8rebhes 10
chanber. In %{wleag%%a%%i[ﬁg%t%}g%%é ‘g%‘??péuagﬁ yB?trfportant for The cehoisce of
the NEG al | gyteerally frterrigabdatior atfowdr tamen gtreogbn]eabiogha estduas eredsins, gas
forns about 80% of .. the conpasition of at npsphere, ,and,because.it is
the one, anoAkRengAdEpiRd: i‘rb%dﬁt?’é?aﬁ(%?ﬂ# Eﬁ"es WE%ISPF{;W FOMANETIC SBYS Hases) |
whi ch is g emgued Bytbe NEGMbRenth anltiahepbliditohi 681 thy. edgyTNBekidust ri al
appl i cat i%n%?cﬁaﬁarrenﬁ ly er ecquierrle% thé hf% elstloeffi ci ency %}?_ undesi red
gases renovakcdusnyatorsf bethdrikmowaf wigla $esddfmitiath&ls ehedshdducloworlngashe y.  As
a matter of fact, it_.is bmown that ippurities %rh&éhe %)rocess ases_can be
i ncor por at edPPH?lBl_et Ak rptg ’égsa_nmﬂl?JEﬁ PhoPreh: eSS o et PRy et ces  thus
causing el e%ﬁ&ﬁwrcv&%hﬁﬁiﬁ%ebébs&iqutﬁ@Cépﬁlh@ﬁ@ﬁQﬂi Qrder @slyFiveRNhs ebtathg. The

degrees of purity 20 which are presently requested by the seni conduct or

i ndustry ar enuifs titeen dosieg cndrgy theeausptof (the -figtigmwithothe gapesnpriessst i he
Therefore, th vailaphility of .NEG al.l .having e i f 'ﬂf@' cy of
i mpuri tyQor ﬁ‘i‘lﬂa]ﬁeritnﬁ’@ﬁ% _}09?0155?%8@@%6?83?&%%% ﬂ%gcgﬁ%so?tféérrong gases
whi ch represgnbyd 8 enduha®or kdWparad ﬁih@?eﬂ, Both RceERIBisGAS forndshBoagdMbicch i s
removed with the highest difficulty fromthe NEG alloys. 25 (hject of the
present i nvetihd enmpasitidnesfehe pangspbere.dindgesansedl/iapbe abg, AMPEEREROSPRETIBY s
havi ng hi gh gas sor.ption effici It I |t T ject is
obt ai ned acc %ﬁszgﬁﬁﬁ? REB %Iégﬁ@%%ﬁﬁ\b/lg%al ] @C%%Sn{%{él\?gg%rggmeeﬁg}e\?ﬁgr

al | oys conpr iisd Wghekt GFERIIYN vanadi um iron, manganese and at |east one

el enent sel ected am?gé; ttrium |anthanum and Rare Earths, having a_percent
30 conpodition oflheredus mmlyavgmmm@wepﬂyﬁe%@sﬂzﬂhlab\ﬁShs&%ﬁ?gwf(i n the

ot hervi se. Spdeirisd beseig bR 8L BgRR AR Bl bR B b otRoiBloiol BliGSS,

As a matter of fact, it is known that impurities in the process gases can be

incorporated into the layers which form the solid state devices, thus causing
electronic defects in them and therefore production rejects. The degrees of purity

20  which are presently requested by the semiconductor industry are of the order of
the ppt (1 0'12_‘in atoms or molecules). Therefore, the availability of NEG alloys
having very fu'gh efficiency of impurity sorption is necessary; as above noted,
nitrogen is, among gases which represent the normal impurities in a process gas,
the one which is removed with the highest difficulty from the NEG alloys.

25 | Object of the present invention is therefore providing non-evaporable getter
alloys having high gas sorption efficiency, particularly nitrogen.

This object is obtained according to the present invention by non-evaporable
getter alloys comprising zirconium, vanadium, iron, manganese and at least one
element selected among yttrium, lanthanum and Rare Earths, having a percent

30  composition of the elements variable within the following ranges (in the rest of

the text, all percentages and ratios are by weight, unless otherwise specified):



-4- - zirconiumfrom60 to 85% - vanadiumfrom2 to 20% - iron fromO.5

to 10% - manganese from2.5 to 30% and 5 - yttrium |anthanum Rare
Eart hs owowoksiees thereof from1l to 6% The invention w PCTB®1®emseri bed in
the following with reference to the draw ngs, wherein: - Figures 1 to 5

show various different enbodi ments of geftter devices using the alloys of
the invention; 10 - Figures 6 to 11 show the results of gas sorption tests
under various conditions by the alloys of ‘the invention and a reference
alloy. The alloy according tgo the invention differ fromthe alloys known
from patent US 4Z8eoniendioneblinsdS’sf the | ower content of vanadi um and
iron, which are_ E@El,ﬂﬁﬁ nese and one el enent anong yttrium

| ant hanum and Raré’ a?rtoﬂg;z l@?% the alloys of patent US 4, 668, 424
because these do-ioh fiamv6l5ue 10 use of vanadi um and of nmanganese, and

require instead the pr ese%]rce of nickel jn quantities between 20 and 45% by
wei ght: from t he - Z1A08§2ese {0pLE-& 12 3¢18: @339, 085 because these do not

require the use Qfuyhh I MManhANRAREMMNG br RikiBreS Ml ARG 1 168 ain
generally, with réspect to the alloys of the invention, higher quantities
of 20 vanadi um artiel inwentioguaml itei dscolbed o theahiallawang amidls ecfefanoen to hibe
conpounds of atent US.5,180,568, because these are ternary internetallic
conpounds  ZJIAWEEH PRFEFRh do not contain vanadi umor yttrium | ant hanum
and Rare Earths; mhded { 415 khGw hiiONSdiftreRAERRS ditdenR o?Gbitd 3R vitlel Gbingequi r e
the presence of cobalt and do not require the presence of vanadiuny iron
and nmanganesédhe Aby8sf dizaveentions i oned and wi dely described in the follow ng,

these differences ji.n the ,c sition result. i n not abl ifferences in the

gas sorptléon, par't]::l@meérq)}o:‘gp? W 48 TRt i edrsi §°r8@%§?sgse8?&%f’ﬂj%srconi um
contents | owepndifians BPMe al1bs PEhé BIVERIGLMAN re@RSnce@liByi on  of the alloys of
the i nvention decrease, whereas contents of this el enment higher 30 than

85% cause the al IThgsallay #esordieg 0 &t inyenimen differi feamithe gliaps knpynt fem

production of_ ge r i . _The ntents of ather one of .1 he

al 1 oys whi ch P&F 5 4378560 eoshls of BY GHbRgShiet St VanS BTRORRD r8n, Nonlcl
are replaced by manganese and one element among yttrium, lanthanum and Rare

15 Earths; from the alloys of patent US 4,668,424 because these do not involve the

use of vanadium and of manganese, and require instead the presence of nickel in

quantities between 20 and 45% by weight; from the alloys of patent US 4,839,085

" because these do not require the use of yttrium, lanthanum or Rare Earths and

contain generally, with respect to the alloys of the invention, higher quantities of

20  vanadium and lower quantities of iron and manganese; from the compounds of

patent US 5,180,568, because these are ternary intermetallic compounds

ZriM’M”; which do not contain vanadium or yttrium, lanthanum and Rare

Earths; and from the alloys of patent US 5,961,750 which require the presence of

cobalt and do not require the presence of vanadium, iron and manganese. As

25  above mentioned and widely described in the following, these differences in the

composition result in notable differences in the gas sorption, particularly as far as
nitrogen is concerned.

With zirconium contents lower than 60%, the performances of gas sorption

of the alloys of the invention decrease, whereas contents of this element higher

30  than 85% cause the alloys to be too plastic and difficult to work in the production

of getter devices. The contents of other components of the alloys which are



-5 outside the indicated percentages generally involve reductions of the
gas sorption features, particularly of nitrogen in the case of high
vanadi umwont/g2aspes and of hydrogen for high iron or nangaP€B&Er@onicent s.
Further, it has been found that alloys containing vanadium|ess than 2%
are too pyrophoric and therefore 5 danggrous to be produced and handl ed.
Finally, percentages higher than 6% of vyttrium |anthanum Rare Earths or
m xtures thereof do not inprove the sorption features of the alloys, but

cause themto be unstable in the air with resulting problens of storage
bef ore use. P&tﬁldﬁ dl indicptedmevesniages sensralbyhiavelye seduchans of thpgas sretion nst ead

'n the T oll olRTS REITHIT o hipcen B Y VR U AR Sl B Ry  M
nane, conpri y@@ﬁ@bwehl@hhrcﬁﬁbﬂ nmlgdnaeﬁ beuitents. ek tlive,oid s Ueen dowhdritmor

guantities of ot Rare Earths, of Iowerocosts Wi th respect to the pure
el enent s. Tﬁ@ﬁxé@@ta@&ﬁpd@ﬂ“&m Iss than Bv/e AFerdPQ| PYTRPhsC ag%gf.rp ¢,

because the 4 Chibidt &S 605 Qst hat

t he chem{:lal a%%gc{}}sor@% ‘39ce%155gﬂ3 E?er ent avgﬂ)!ﬂ% mﬁ%}pﬂelg ) %?sc metals is
essenti al |y garishabnttemen, Riard Bertisont reixtureo thetdod ds»moglimpﬂiverthm*ssrphen vari ed,
so that the exact cqnposijti orhuof thltg\ component. . daes. not hayve an .i nfluence

over the wor KaHH° @att @doysy bupgause o boHBTtARe 1B hRer VHISSFHERE Wt hi n
the indicate e3¢ sk e%r%rﬁs@dP ﬂgeu%% /l, 1 QBvAIAM O theCRRERRN &fthg0 -
0

zi rconi um vagyl ng etvve % out 65 an and, even nore preferably
bet ween aboutisé insterd e last wentohadni@nénts, ®f bHgghmetalfalsgandsaed sinplP5% -

iron/vanadiumyratio c ri.sed etvveen14ad15 25 Par larly, .
preferredf an&%[ %%éhea%&g?’%méf HEOYE RPEHEFGH é’i"é‘h’éf’ﬁ N b‘% hg?ﬁjﬁ@m s

CoMposi tion ghd0WmpMsihg *aboveCalP cirftm, YehiRanti an&"vhé% aRn@| oy Of
conposition Zr 69%-"V 2,6%- Fe 0.6% - Nh 24.8% - % The al | oys of the

i nvention carquhxmtmsexﬁa)ﬂmd Raye Eaghyof "lwarcoetsemﬂsrﬁp@qt g thef puwrenefsineaés or
powders of t onent net al t ake propertions 0 corresponding to
the final dest eea( toﬁ%ﬂg‘?sﬁ%ﬁﬁf"e Bﬂ“ﬁpa&d%gggfm??g%n i S:fn{hg %D SVen
under an ineffengage cﬁél@ﬂ%ﬂ@@fa@e sibfilar FQSHARCE sbAEIR the B 88 WeBabr SOBenbar s

of WO 01/92590 PCT/1T01/00
15 different available types of mischmetals is essentially constant even if the content

of the single elements is varied, so that the exact composition of this component
does not have an influence over the working features of the alloys according to the
invention.

Within the indicated ranges, are preferred the alloys having a content of:

20 - zirconium varying between about 65 and 75%, and, even more preferably
between about 67 and 70%;

- vanadium 2.5 to 15%;
- manganese 5 to 25%;
- iron/vanadium ratio comprised between 1:4 and 1:5.

25 Particularly preferred among the alloys of the invention are an alloy having
composition Zr 70% - V 15% - Fe 3.3% - Mn 8.7% - MM 3% and an alloy of
composition Zr 69% - V 2,6% - Fe 0.6% - Mn 24.8% - MM 3%.

The alloys of the invention can be prepared by fusion in an oven starting
from pieces or powders of the component metals, taken in proportions

30  corresponding to the final desired composition. The techniques of fusion in an arc

oven under an inert gas atmosphere, for instance under a pressure of 300 mbars of



-6 argon; or in an induction oven, under vacuumor an inert gas are
preferred. It is anyway possible the use of other techniques for the

pr epar at ivom 0092590 | oys whi ch are usual of the netall urgi ceCTATAO8IOY. | N
practical applications, the alloys of the invention are used in the form of
S pellets of the getter material alone gf on a support or inside a
container. In any case, the use of alloys in the formof powders having
particle size generally |Iower than 250 mand preferably between 125 and 40
mis preferred. Wth larger particle size an excessive reduction of the
speci fi c sur fasgom; of in ke imhicten aver, smdéraceuumra anpgert \gab gret prgfertefl. Hakes

pl ace, whereas particl ize v s | awer than_40 10 although .can be
used and req@@ﬁ@ﬁ pf)ﬁﬁgg u%ep%% ‘il’#'ggﬁ ﬁegl?{gflueégﬁl‘s@es%%%rgrﬁ?%f’tﬁ@oysg‘ﬁhlfﬁe
production stepssuaf of he nedikesicaleNdusey. (thin powders are nore difficult to
be noved by automtized neans and are nore pyrophoric with respect to
powders havi ng [Iaptpsticpaappliedtons, the plloysrd thE@vantiory aregised fetherfpantofon can
be activaied at, te rat.ures_.conprised 5 het . n C.for_ periods
et ween 10 mRIFe S a2t ST EMHIGRE ot s3I RE PR EPUaRE  1h 2P Y s
over the treahs® e ddeE allefdinae &fin offowersavipOarficle sk gefdrilly Rsvedl | ows
to obtain-a nearly conplete activation.. Once activated, these alloys are
abl e to wor k thay 23hens enpmieferably biwesn 2% land 49 wpdis qgessrred aMabnlaesarde, and

above all nitrogen,. already .at the.ro 20 t erature, W.th.properties

Simlar to t MBS 8 FRyeTorepiniche SRetfettire Shak THrLrEERS o de
and ni trogen., GeReradibit 1§ tARX bl WEIBA RIS sPE veRRs IGveraR@tlo pRC, not
to conprom se the stability and functionality of the device -wherein they
ar e i nsent ed.altfiheghogen abisedoankli mguesterdfer samie epplohtionse sausal sompgproblemend on

the specific .applications; for..instance, in.the case of the.i.nterspaces for
25 ther mal | ABQRSRPOICHRE 0 5P Iriccs IR RV By TG GG Bar st
wal | of  the #5aliess RabRitidedShiansi MAd e nfRS ByRphbAE wifhl Hspdie®d Howtbe
tenperature is the room tenperature and in the purification of gases the
t enper at ur e ilwviggdaigat partibletsiwepn about 300 and 400C. In the case of

hydr ogen, as for .all 0 NEG materj.als, .the.sorptjon is. 30 reversible so
that the sorpti oﬁ’?&ﬁﬁﬁ%y%&ghgﬁeﬂ%?%mw;{CEV?‘FE&)&# te‘gl(?ﬁﬁtﬁuﬁsr PURR™ S5 dr ogen
pressure 19n tR@vadnl 300 A3 580¢C RGtpedbdPhetivbeh 1ERRRAAIMES e, The ehRctpfant i ty

WO 01/ 92590 PCT/1T01/ 00269 o
the temperature prevails over the treatment time, and an activation at 400°C for 10

minutes allows to obtain a nearly complete activation.
Once activated, these alloys are able to work for the sorption of gases such
as hydrogen, carbon oxide, and above all nitrogen, already at the room
20  temperature, with properties similar to the known alloys for hydrogen and better
ones for carbon oxide and nitrdgen. Generally the maximum temperature of use is
about 500°C, not to compromise Wthe stability. and functionality of the device
wherein they are inserted. The optimal working temperatures of these alloys
depend on the specific applications; for instance, in the case of the interspaces for
25  thermal insulation the temperature is determined by that of the warmest wall of
the insterspace itself, in the case of the “fly wheels” the temperature is the room
temperature and in the purification of gases the temperature is generally between
about 300 and 400°C.
In the case of hydrogen, as for all known NEG materials, the sorption is
30  reversible so that the sorption features are evaluated in terms of equilibrium

hydrogen pressure on the alloy as a function of the temperature and of the quantity



-7 of sorbed hydrogen. Fromthis point of view the sorption of hydrogen by
the alloys of the invention is very good, and simlar to that of the

ment i onedvabl/mposct 707, that is the nost widely used getPeT/THIN00369 The
all oy of the invention also have at roomtenperature, with respect to the
alloy St 707 in the sane conditions, 5 sqQrption capacity up to 15 tines
greater for nitrogen and up to 10 tinmes greater for Co. As already
mentioned, the forns of the getter devices which can be prepared by using
the alloys of the invention are the nost various, conprising for exanple
pel l'ets formef sorveq toriregsnd Eram dhistpeantel view el soyptiosr obhydragee by the
support, 10 ner . iC. | t I I he
powder s can %@o Sac?flrtlhéé/(llx{% %‘ﬁ{nll E)Syvec O&gsa{s}? g%%ga? té)@% (t: %ﬁpﬂfegééﬁ%ﬁ%?%}lf}%mséd by

sintering. The7pahtietise wvsiavidelylugedfeteeaiise Thedilppvitieindntidn alsodppe i cat i on
for exanple in thermal insulation and in qas&ri fications. In_the cases
wher ei n the FbirRsk Jemperaippwith sespeal wethe allgy oklel 00 Mg kame sPNdiiSsan be

d : ' . ' inn: f
band on the. SoFaE eRne 115 RRRRCrr 3k o R Bidtp 0 10N AR AR 201
rolling or byc@intering after deposition by various techniques. Getter

devi ces obtained fromsimlar bands can be used.in | anps. The support can
al so be fornmed é¥ arepdnpeprtionsds he damspfihegeties Arvers "rgﬁﬁﬁ]bé@ Q/WS]Q%F t he

powders are t - f ' g ML A PTRT €SSi on
in sone devi é’ggﬁ% t\%ﬁggg%ﬁgi?chéehggﬁ?%?%;ﬁ?slzlb%%@?gse’?\b&%{bﬁng por%us septum
per meabl e t o pelids fassabenlyodf gaséeas mftthalgetet ollowtai of heselonsy suppor, at t er

configuration is particularly suitahle fqr, the lication of the “fly
thoel o' Thnoresnsraloeailio n P Fsese coprRielional B Bvoess i b CHaRE: i
oxide, can b (RN : t IR EnRbingt lapElities
are repr esen"t% ggﬁ? SB%%?QE%f %Cgﬂlﬁﬁﬁ%ﬂéﬁﬁ% ure rll@glﬁcg)'wgﬁéaﬁ%ueé?% 2%%5 10

made only of onbnpiesgedsspdpoeders dihd NEGpplidatipn dercaxathpieyinttberntad iisnlagani on.
Figure 2 represents a N

G devi ge .20, havjng. a.shape, particul arl uj tabl e
for the use&® 1?%?@5&?%“%@‘8’3‘7%T%Wh%fg@i@ﬁdmgﬁ]lﬁ ?ISIS“PP?iegS%FLhogonal
to the | ongigiudi &%ﬁcﬁ'élra%?é Ofh beusB@ B8 subboft M T8k OTh Asuppbat|cas YO BRIy 22 On
whi ch powders 23 of an alloy of the invention are present; the next device

of the type 20 thesfoBd oflatband en thesucace dighichharaviless ofte abey ag adhered A- A
FLgure S SO, P By BT o1 Ol ok R s ouR
devices obtained from similar bands can be used in lamps. The support can also
be formed of a proper container having various shapes, wherein the powders are
inserted generally by compression, or even without compression in some devices
20  wherein the container is provided with a porous septum, permeable to the passage
of gases but able to retain powders; the latter configuration is particularly suitable
for the application of the “ﬂy wheels”, whfsrein powder of a moisture sorber
material, such as calcium oxide, can be additioned to the getter alloy. Some of
these possibilities are represented in figures 1 to 5, wherein figure 1 shows a pellet
25 10 made only of compressed powders of NEG alloy according to the invention.
Figure 2 represents a NEG device 20, having a shape particularly suitéble for the
use in lamps, obtained by cutting along parallel lines, orthogonal to the
longitudinal direction, a band 21 formed of a metal support 22 on which powders
23 of an alloy of the invention are present; the next device of the type 20 is
30  obtained by cutting the band along dotted line A-A’. Figure 3 shows in section a

device 30 formed of an upperly open metal container 31, wherein powders 32 of



-8 NEG al l oy are provided. Figure 4 shows in section a device 40 fornmed of
a netal container 41 wherein powders 42 of a NEG all oy are provided,
havi ng awa@ppe2s90 openi ng cl osed by a porous septum 43. Fi palAgo1/0diegure 5
shows a device 50 simlar to that of the preceding drawi ng and
particularly suitable in the applicatiag."fly 5 wheel s", wherein powders of
a NEG all oy 51 of the invention and powders of a noisture sorbing nateri al
52 are provided. The invention will be now further illustrated by nmeans of
the follow ng exanples. These non Iimting exanpl es show sone enb%ﬁlnents
-which are @AlRHatcroEdeh FIEGS d SRV frothohian fKievise OBt PRt

invention in r r for
car ryi ng.out SRR LR peglpmr PRI Iy e SR 1V R
preparati on operng alosaybph pbxhxas s¢ptmﬂt4Bth.na]1y),G“1gnr@5 shaws aﬂbnye Pavinitprt he
conposition Zr 70%.- V 15%.- 3. 3% 7% - rodu ed by
mel ting in afe o€ thonres dFW‘Bg BB%P?WG ﬂé’oﬁu}té dﬂ(ﬁ“ﬁ

desired cpnp N, I cﬁrﬂiéfr ng
about - 61" 5o B gt Dy vadﬁ%%%’fﬁmﬁﬁ@ﬂ'i‘é‘ﬁ@%eaﬁ‘VE%a% *ﬁg’ﬁ the ﬂg?ém

per cent corrmmﬁstu:ecmrb)ﬁg B0z p2 anmpr@ﬂ%d ant hanum 15% neodym um and the
remai ni ng 5% of her Rare t hs. I der an
argon at nospher e, ?‘Frfnv%{lt’ﬁgl VI PE 108N Jb‘b%ﬁ%ﬂ %néqaﬂgé’gl%ﬂ‘? Iﬁ‘ﬂzowlggoveri ng
the fraction DayhiRe PaEde fidf 11n?19n§'e§;§m9fes4§10%&2§oﬁb S dRkbnts. WihicR g¥anpl e

relates to the preparation of a sécond alloy of the invention. The test of
exanpl e 1 i s imtepdedttedeach thoss tskitled fytheragrhooi fof it éret ingertioni infoepradsfce 2nd  Vh,

MM and V-Fe allo so as to ob&a anfallo havi .conposition Zr 69% - V
2. 6% Fé P %S&C%’aﬁl e o1 “%H% TIVE) This exanpl e
rel ates to t he pm@p of an aIon according to the known art, to be
used for exanple 1Tn the follow ng exanples; this alloy is taken as

ref erence becaus&his exagpléveslaEGorae prepaktiohofan dlloymfshe myantnm. Q!Ongle in 30

707 &l oy art AlPbaaraa hoy B g e deberrBed 1A SIAdETE PMERUs: ng
Zr and V-Fe ald pyd¥¥d0k/ AERiA0 il InkihiBld0O%ain proportions corresponding to the

15  desired composition, Zr, Mn, MM and a commercial V-Fe alloy containing about

81.5% by weight of vanadium. The mischmetal used has the weight percent
composition of 50% cerium, 30% lanthanum, 15% neodymium, and the remaining
5% of other Rare Earths. The alloy ingot is ground under an argon atmosphere, in
a pall mill and the powder is sieved, thus recovering the fraction having particle
20 size of 40-128 pm.
EXAMPLE 2
This example relates to the preparation of a second alloy of the mvention.
The test of example 1 is repeated, but starting from different quantities of Zr, Mn,
MM and V-Fe alloy, so as to obtain an alloy having composition Zr 69% - V 2.6%
25  -Fe 0.6% - Mn 24.8% - MM 3%.
EXAMPLE 3 (COMPARATIVE)
This example relates to the preparation of an alloy according to the known
art, to be used for example in the following examples; this alloy is taken as a
reference because it is the NEG material which is most commonly used in
30 application such as thermal insulation and gas purification. 100 g of St 707 alloy

are produced, by operating as described in example 1, by using Zr and V-Fe alloy



-9 in proportions corresponding to the desired conposition. EXAMPLE 4 This
exanple refers to a neasure of the nitrogen sorption properties by an

al | oy of waerpaseention. 0.2 g of powder prepared in exanpPeT/ITeneéacti vat ed
at 5 500C for 10 m nutes, and are then introduced in a nmeasure chanber.
The nitrogen sorption test is carried oufy by follow ng the procedure
described in standard ASTM F 798-82, by operating at the roomtenperature
and with a nitrogen pressure of 4 x 10.6 nbars. The test results are
reported in a graphic as curve 1 in figure 6, as sorption velocity

(i ndi cat ed wilRPrepogiensmersspoadingrio ghepdestred comgpesitéx bed per second,

normal i zed per grﬂggkﬁéhoy) as a function of the quantity of sorbed gas

(indicated with ured in cnB of gas multiplied by the pressure of

measur e in nmbars B¢ en@npisrbfadoReietduddop thealitrdyon sorYPhloparitheylast of
exanple 4 is repeated, by usi ng 0.2 g of powder of exanple B 15" The
resul ts of tHdloyeaftthgiavindpnr 808 oh pawgetapteparsd duroxample h af¢ geiivatel atEXAVPLE

ARATI o T | I S. b ' . wd
of oxampl & 3050t ot ey BELE kS ERERLT: BYmihag chighud Sl "

figure 6. EXANMPbden?s@Ptidieedt €stcariedesa by eoflowng! BREF0EEHUr® WesdifeAtinCO as
the test gas. Cgis used as the test gas because it is one of the gases

whi ch are f ouifRdatss ASIMNDHO$-82n byeorisdiingedt gi5atass) tempgiatize amd Wil ér spaces

for thermal | t T -6 | t i [ . as curve
4 in figure ﬁ%@%ﬁ%‘lﬁe 4%‘?? t@gﬁb?ﬁ%ﬁeg{n%séf@%{esﬁ %pega eaggxﬁgﬂlﬁsﬁsng 0.2
g of powder afurexhipfigur?.6, aJbepti@stelocisulibdcac®witbmitdeteisired i@roaphofas

curve 5 in figure, 7, EXAIVPLCF 9 (gO\/PARATI VE) The test of exanple 7. is
r epeat ed !0 by $HEFHGeHP t5cond. pevmaized peegamtialley) asth&mncter of ke guestity e

o501 20,1 A g8 QUi 01 B SOy BB T
PCT/ 1T01/ 0026@8essure of measure in mbars and normalized per gram of alloy).
EXAMPLE 5 ‘
The test of example 4 is repeated, by using 0.2 g of powder of example 2.
15 Theresults of the test are reported in a graph as curve 2 in figure 6.
EXAMPLE 6 (COMPARATIVE)
The test of example 4 is repeated by using 0.2 g of powder of example 3.
The test results are reported in a graph as curve 3 in figure 6.
EXAMPIE7
20 The test of example 4 is repeated, but using CO as the test gas. CO is used
as the test gas because it is one of the gases which are found most commonly in
evacuated spaces, such as the interspaces for thermal insulation. The test results
are reported in a graph as curve 4 in ﬁgure 7.
EXAMPLE 8
25 The test of example 7 is repeated by using 0.2 g of powder of example 2.
The test results are reported in a graph as curve 5 in figure 7.

EXAMPLE 9 (COMPARATIVE)
The test of example 7 is repeated, by using 0.2 g of powder of example 3.

The test results are reported in a graph as curve 6 in figure 7.
30 EXAMPLE 10
The test of example 4 is repeated, but using hydrogen as the test gas.




-10 Hydrogen, together with CO is one of the gases present in greatest
quantity in evacuated spaces. The test results are reported in a graph as
curve 7 iwobi/gpspe 8. EXAMPLE 11 The test of exanple 10 iBCTE&peavmd, by
using 0.2 g of powder of exanple 2. 5 The test results are reported in a
graph as curve 8 in figure S. EXAVPLE 12, ( COVPARATI VE) The test of exanple
10 is repeated, by using 0.2 g of powder of exanple 3. The test results
are reported in a graph as curve 9 in figure 8. EXAWPLE 13 10 The test of
exanple 4 is repeated, but maintaining in this case the sanple at 300 C
during the t Etdrogehe tagether mebuCOs isaps olefhorgases praseat g gpratast qeantive 0 in

figure 9. EXA (I)\ﬁ VE), The t t .0f ex | e 1 ated, by
using 0.2 g Syacﬁgkféépécg F%Far%lrgs Sarefgp lPénga ?‘n% a]rni gthed in a
graph as curve 1EXAM;>Lgulr1e 9. EXAMPLE 15 The test of exarrpl e 4is

repeat ed, by usi n%pnl n this case, instead of |oose powders, a 2 nm high
pel l et, having 4Thembest otipmlérlOawpaﬁé@»tbnngQZcﬁofmdgnpf exmmRiaded wit h

h wd I f th
are oport a0 O e sacierPdsh b BBl Te b in SRR ENAL 16 conparaTI V)

The test of exanMLEsw(e}mapgﬁAmyE)m ng a pellet of powder according
to exanple 3, having the sanme si.ze as the pellet of exanple 15. The

results of the tdbe tesapéew%ﬁtl@ds rqpe%te@rbé/w%%w@werﬁf%wlé310 25
EXAVPLE 17 TR 4 &5}tes ?1 %??%ﬁ)lr@gest B 5%9%@11\’(3@’18%% ng this time CO as the

test gas. The resu e reporte graph as the curve 14
in figure 11. EEMABMIEL 3 COVPARATI VE) The test of exanple 17 is repeated,

o1 VSIS B L PRNSE G (XAl 0, SO, MaNLNG, e 220, Sisef (e
curve 15 in @bgu@adﬂr}ng WR Q4 G220t REHl T34 QR8T in a graph as curve 10 in
figure 9.
EXAMPLE 14 (COMPARATIVE)
The test of example 13 is repeated, by using 0.2 g of powder of example 3.

15 The test results are reported in a graph as curve 11 in figure 9.
EXAMPLE 15

The test of example 4 is repeated, by using in this case, instead of loose

powders, a 2 mm high pellet, having 4 mm of diameter and about 125 mg of
weight, produced with the powder prepared as described in example 1. The results
20  ofthe test are reported in a graph as curve 12 in figure 10.
EXAMPLE 16 (COMPARATIVE)
The test of example 15 is repeated, by using a pellet of powder according to
example 3, having the same size as the pellet of example 15. The results of the test
are reported in a graph as curve 13 in figure 10.
25 EXAMPLE 17
The test of example 15 is repeated, by using this time CO as the test gas.
The results of the test are reported in a graph as the curve 14 in figure 11.
EXAMPLE 18 (COMPARATIVE)
The test of example 17 is repeated, by using a pellet of powder of example 3
30  having the same size of the pellet of example 17. The results of the test are

reported in a graph as curve 15 in figure 11.



-11 A particularly inportant factor for evaluating a NEG all oy for
practical applications, above all when working at roomtenperature is
foreseenw0®81/94300 sorption capacity at a certain sorpti onPEERITINIONIEY | N
fact, in the normal applications the theoretical sorption capacity of the
NEG al | oys, which is determ ned as the Gjystoichionmetric conpletion of the
reacti on between the netal conponents and the sorbed gases, is never
reached, and generally the lower is the working tenperature, the smaller

is the degree of progress of said reaction. Therefore, from the practical
poi nt of view, i tAipgrticsidanlyempestanhdacterpiori evplugting aghECeelley Ifery prasicalne at
which its sorpti.on. vel gcity sed, fromthe . initial value, . .to a

m ni rum 10 va %g@i;%)iég?p?o;qg eang&egﬁg&%%l& FcaC o ﬁ?ml?eﬁ%t%eefs, ?cir?se%, 55@5mad
that this m njofpuion cepidity dt S ceeli@l sotfionh@locetly OB fayt, Wi the nofimehapplieatgses
penetrate inside the evacuated space, because of rel ease or perneation
from the wal ItBe thegratisal sqgpidoryeanagity jof dtq DIFE alleyspmhichi is etesminedagsdthgi ni mum
val ue nust b - 10 ' ifie ' me onto
Vhe ol 1 oy> TRAZEHEEERI: Aol BE rldoth Buastedf tnd FRHT bhinBSol 610 T, O
abl e to absordoredngheseliy tdver quachetlf ymdf ggasaibushé rpukt tisethewisidikinghi ch it
is in contact. By analyzing the results_ of the fests it can be noticed that

the all oys oft®®R afu_ﬁ‘?/é R¢) 1%%66%6%_8fﬁ°g‘€?ﬁ59§%‘%@?@- Bégretrefm t he
al loy St 70%, ?ﬁﬁﬁéa@ bk by vieh'R iscé’sﬁﬁ’rﬁb(ft ?(s Q" aﬁ%&%%@gﬁte r ;{11‘82%& grature
e a y St In

[(eie ¢

i s about 5-15 imes greater than t 0 e case o oose
powders (fi g.wi}h itarsdrioautel @iy’ 18is Sleticnses, Goantherinitial tvhimes s ndhinpeh! et s
(fig. 10); the capacity for CO at . the roo tenperature i s about, 3-5 tinmes
greater than RHE ‘??8ptg¥167§”7 the j2gplisaon 5t 3y 2pawd thabile manimyy  7)

and about 6- 1Qld iFR§uA"E A Ehelbdiy! VBh GRS QL gQ@els lﬁ%hétra(té bididelfd év%ctﬁgted

capacity for hydrogen of the powder alloys 6f the I1nvention 1s better than
that of the sphéepPe@useoffrelase dreparmontiancimge tlat walds; (1 ilg. ca8) of drphiadtigns even

t 300 C powd f .all ft i ti h jt itie
hi gher ¢ han. povRiEnga g S mifi <hiiS gni e G oty B50ew TPEE 1 S
PCT/ 1T01/ 00268purifids whithNBmelontdhe SYAP AR Sraddal 8ondlibRYshshRVihBOMRI gh gas

sorption efficiency, particularly for nitrogen, conprising zirconi um
vanadi uml5i r geitenalinyaiseable tnebsorh carapistelyothe qietiymf ssetovstigudtienyitatt ri um

| ant hanum and, 3 6 531 5o RY 29

ly%ing the results of the tests it can be noticed that
the alloys of the invention have gas sorption properties better than the alloy St
707; particularly, the capacity for nitrogen at room temperature is about 5-15
times greater than the alloy St 707 in the case of loose powders (fig. 6), and about
20 -3-5 times greater in the case of pellets (fig. 10); the capacity for CO at the room
temperature is about 3-5 times greater than for the St 707 alloy in the case of loose
powders (fig. 7) and about 6-10 times greater in the case of pellets (fig. 11); the
capacity for hydrogen of the powder alloys of the invention is better than that of
the alloy St 707 at the room temperature (fig. 8); finally, even at 300 °C powders
25 of an alloy of the invention show nitrogen capacities higher than powders of the

alloy St 707 (fig. 9).



5 wei ght percent conposition of the elenments which can vary within the
followng ranges: - zirconiumfrom60 to 85% - vanadiumfrom22 to 20% -
iron fromw@o0b92500 10% 10 - nanganese from 2.5 to 30% andPeTATNLODIAN,

| ant hanum Rare Earths or m xtures thereof froml to 6% 2. Alloys
according to claim1, wherein the weight;;percentage of zirconium is
conpri sed between about 65 to 75% 3. Alloys according to claim2, wherein
t he wei ght percentage of zirconium 15 is conprised between about 67 and
70% 4. Alloys according to claiml1, wherein the weight percentage of
vanadium is conprised between about ZLE9MEnd 15% 5. Alloys according to
claim1l1, wherein r f i ed bet ween
about 5 and 25% 181%@%%&%‘1@ %cordl n hﬁ%%ﬁ avs\hgcr)rgarﬂ@ 1“'%/%F>éht
rati o bet weermrpartioniarntbr mrtaas@d; vompssiDe bive@tiurd, darddthnd,’ ibon, aninede! £y
according to claim1 having the conposition Zr 70%- V 15% - Fe 3.3%- M
8.7% - m schrié{esst %l%el%ner)&ﬁd&?fﬁ%ym%% mmﬁglap%laé‘ﬂlalaﬁﬁﬁwﬁm@ fipeing a
conposi tien

ot for . dent cors B ferselt EoxRfandofhe pits Mick bl oy BBETER 9B, ces
accordi ng to rehgesm 9, wherein sal d all oys have part| cI e size |ower than
250 m 11. Devices,. accordj nrg %@l m 9, wherein the powlers have particle
size 30 conpri se&”ﬁ%@%@e‘%ﬁ f@t‘é 40 gm 12. Devices (10) according to
claim9, formed of,pelilgtsoadsoenl y of WO 01/92590 PCT/ 1T01/00269 13-
powders of the getter alloy. 13. DeV| ces (20) according to claim?9,

obt ai ned cutting aﬂomfg)m@rSaﬂollé)%l ines in the longitudinal direction a band
gi2|12)yf g: grgfn geg%n%lane%lé 55(t2%b%, amlech powders (23) of a getter

- yttrium, lanthanum, Rare Earths or mixtures thereof from 1 to 6%.

2. Alloys according to claim 1, wherein the weight percentage of zirconium
is comprised between about 65 to 75%.
3. Alloys according to claim 2, wherein the weight percentage of zirconium
15 1is comprised between about 67 and 70%.
4. Alloys according to claim 1, wherein the weight percentage of vanadium
is comprised between about 2.5% and 15%.
5. Alloys according to claim 1, wherein the weight percentage of manganese
is comprised between about 5 and 25%.
20 6. Alloys according to claim 1, wherein the weight ratio between iron and
vanadium is between 1:4 and 1:5.
7. An alloy according to claim 1 having the composition Zr 70% - V 15% -
Fe 3.3% - Mn 8.7% - mischmetal 3%.
8. An alloy according to claim 1 having the compoéition Zr 69% - V 2.6% -
25  Fe 0.6% - Mn 24.8% - mischmetal 3%.
9. Getter devices comprising the alloys of claim 1 in powder form.
10. Devices according to claim 9, wherein said alloys have particle size
lower than 250 pm.
11. Devices according to claim 9, wherein the powders have particle size

30  comprised between 125 and 40 pm.

12. Devices (10) according to claim 9, formed of pellets made only of



5 14. Devices (30) according to claim9, formed of powders of a getter
alloy (32) inside an upperly open netal container (31). 15. Devices (40)
accordi ngvoor/gdsad m 9, forned of powders of a getter all oyPC{/AI/0D188i de a
nmetal container (41) having an upper opening closed by a porous septum
(43). 10 16. Devices (50) according to chaim 15 containing, besides the
powders of the getter alloy (51), powdefs of a noisture sorbing material
(52). 17. Thermally insul ating nmanufactured articles conprising an _
evacuated interspace, wherein the interspace conprises an alloy according
to claim 1. I®@wdemeiithegetteesllayticles according to claim 17, wherein the

i nterspace . 15 cont a| ns er devices,according to claim1ll. 19 . Gas .
purifiers contai %?h?egﬁegﬁ@fcﬁ%%ﬁgg?ﬁbm]?l??égtﬁnﬂ?dfu% al%g PreBeSingScor di ng
to claim 19, iaah Rinpithdingedifetlion!®BhP@ 1366R1cHi0Tq thétal &lpRbM (AR ordhichanPs
containing an al]l oy according to claim1. 20 22. Lanps according to claim
21, cont ai ni MYVErst@7) el gaties alleewearovgdade cl ai m 13. 23. Evacuat ed

chaber gt et b g By NI S) S ap S MM G ALY as SR, O
claim 25 15.(32bnsidbaninppealyoseamiitilgohRinet @1 23 cont ai ni ng devi ces
according to cl allrg Devices (40) according to claim 9, formed of powders of a getter alloy
(42) inside a metal container (41) having an upper opening closed by a porous
septum (43).
10 16. Devices (50) accofding to claim 15 containing, besides the powders of
the getier alloy (51), powders of a moisture sorbing material (52).
17. Thermally insulating manufactured articles comprising an evacuated
interspace, wherein the interspace comprises an alloy according to claim 1.
18. Manufactures articles according to claim 17, wherein the interspace
15 contains getter devices according to claim 11.
19. Gas purifiers containing an alloy according to claim 1.
20. Purifiers according to claim 19, containing getter devices according to
claim 12.
21. Lamps containing an alloy according to claim 1.
20 22. Lamps according to claim 21, containing getter devices according to
claim 13.
23. Evacuated chambers of inertial energy accumulators containing an alloy
according to claim 1.
24. Chambers according to claim 23 containing devices according to claim
25 15
25. Chambers according to claim 23 containing devices according to claim
16.



