, e3enHk| 46THEM WO O1/ 92590 -1 "NON- EVAPORABLE GETTER ALLOYS'
PCT/1T011002G The present invention relates to non-evaporable getter

al  oys. Particailoasohy, the invention relates to non-evapor aidmermgeiksr al I oys
which 5 provide for a high efficiency in the sorption of gases, .
particularly of nitrogen. Non-evaporabl e.getter al I oys, al so known as NEG
all oys, can sorb hydrogen in a reversible way and gases such a

wat er, carbon oxides and, in the case of sone all oys, n|trogenT'IHIﬂmmmﬁIM“H“”I’”m
irreversibly. Afirst use of these al loys is vacuum rral ntenance. Vacyum

mai nt enance is |0 requestedN APRARGLD i ERp 8t i ons, for exarrpl

in particles accelerators, in X-rays generator tubes in fIat di spl ays of
the field em ssion type and in thermally insulating evacuated interspaces,
such as in thernal Thoptesas ifvehtionreleles ta ronBevapereblegetier allpys- pi pi ngs for oi |
extraction and tra ti T l.QVy.S . C f enovi ng
t he above nenti oneg’S a’g’ﬁg@@y’lgmvﬁe&%toﬁgg age% egplfogs%gt’&gﬁgté% gglggl?%ﬁs‘? eflotl ier
gases, genersal |ptoﬁ&é)foeagfg&eﬁﬁcxdhaymmﬁpbxpumsoﬁgmeesupmfhmﬂmﬂ)awﬁmtromrt| cularly
the fluorescent on whi ch th nobl £S at _pr es of a
few tens of millibardevapfs ?ﬁet{eﬁ@ﬁ F&“ﬁé?ﬁ@l lﬁ’r%ssgrefl’%fy%foegﬁ%w ng
traces of OXygem,a (e@érsible Wmﬂg@@cmﬂh% h&yg@am&r dabim oxadestaatininnyet he

sui t abl e at nosphere, for the Ia functl anot her exanpl e of 20 renoval
of traces of thcé‘s"c‘?ts@@e&é B’f°?f8‘iﬂ §'ases is the purification of inert

gases, in particul @tf&s@&sea&nheseaubym vadiub ShReneadsl Yatitim ﬂﬁﬂﬁdnraﬁce is
Cenerally these allo have zirconium,and/ or_titanium as cg% onent s

and conpri s¥ orféqusste ip theanestyaransapplicatians. Hrfgmple:Rpat 20THr

al um num 25 NG ﬁlraﬁygen@faﬁarttﬁﬁess whifRE WispBlt OF RE FRQY efnidsioR @taﬁd iifat ent
US 3, 203, 901 discloses Zr-Al alloys, and in particular_ the alloy having

wei ght per cent tbmﬁs msubhnmvas%dmt&rspm% suglnprlindearmeblptésrdthsanep by t he

appl i cant underp Q?H‘ﬁ ﬁ‘% aBRofl scl oses Zr -1 ~Ti
alloys, and in partl cul ar S[% slfofgﬁte avflér’#gan\fset%'h;? co?rp05| tion Zr 75.7% - Ni
24. 3% manuf act ur edleNEG ellcb'stnﬁnatmtbhelsabﬁtrlmammgl theeabovhmentignsd Rases99;
patent US 4 5306w

hav g v ol oERReHEY OB R S S5 A L Y g i

PCT/ 1T0O1l 002C9 @Gm@%ls ﬂjemdmmeldmpsa[pelrusmlbﬂy the ftuoeesegmp biesawitichuard ditled Withnanme St

198; patent US 4 12 669 disclo e y. t he

al | oy having weﬁ1 etgaé%s BEF Y 8N 0%Er e“/ég}]s OfW%a‘%/g@er%Hqgéﬂg‘an% g{:t ured
gnd IsoI d by t heptambldfaaﬁ:toviﬁgefacéshef mn,ﬂ:vatzﬂmydrm hmratnd ldEhet, @ﬁﬁdm f

i scl oses zirconiumnic al, a S, W Lh.optio addj tion o
one or nore traRdPEERe f‘&fgé’w%aﬁgﬁt reJer e 3%9‘5 Sg’ﬁg?ﬂ’%gl%gtg fo

al l oys,, whgr ei RolvalSofarced @frmaatapgﬁeé BemadTherOgak 508 thmpmt@dauomaﬂgmnese and

al um num oX a mxture there ?f patent US 5, 180, S68. di scl oses internetallic
conmpounds Zr | MgafﬁﬂilnP%Fé‘iaé 9F appliceignayp migroplgetonis INEBSYYr different, are

sel ected anong O, Ghherali§thdsd aB6YE Hibe zamdntlmtwrtmuharastrﬂantanpwentspound
Zr| Mhl Fel manuf actured and sol d by the applicant under the name St 909;

patent US 5, 96120f5G0RPESE| §8% 0T ZFO, -clemanisy gelectih Apng  Fansition, Mmatalsedft
sel ected anong Migidun ~ | anthanum Rare Earths or a m xture thereof, and

particularly the al é havi ng ﬁ%ht conposition Zr 80.8% Co 14, 2%A 5% -
produced an& sol d BYE H’@OTaspﬁFﬂ]é“a jeghenattert Heserapkpatentsy datent US1,243,9U et t er

al loys 1s basedggilos A0 Vb HRC il TalRHIaP b ks nalisg IRsighi Bekeds

vari ous patent applications published n the nane firm Japan

Pi oni cs, anpng mResition Zr 84%mphkl hanapyficreed @ltﬁn@d(blkﬁte @Ph@@gm r 91{'?5707
and 7-242401. NEGh Ak ?(?(15 pgﬁﬁ?Ug'{éﬂr%@t %gcr 3§ %'I\ﬁsallﬂ%%@'tﬁ‘%eﬁﬂultap

conposition. For exa e al anong” t hose ntione t he
best one as Ion@loalélagmg W@Bﬂbgmp@ﬁmptzrﬁﬁ 7°/s N@ﬁéé%aeunufaatmdeqduwlééay for
wor ki ng, an,act t t at
oast 7000 2t it Syt E BE BhmBe 10, BoPLY bR IRERE Ml
therefore it i sarelnpzltrtlytddlyf the tlhy bammg‘ wemght garcefit térygosys; Zt ﬁé@’@mﬁﬂtnds
described in patent US 5, 180,568 do not sorb hydrogen. As a result of these
behavi or differences, the choice of the NEG alloy to be enpl oyed 25 depends
on the specific foreseen application, In particular, it my be st ,
anong these, the nost largely used is the one nanmed St 707, ﬂ“‘\ﬂﬂ%ﬁ@%ﬂmn
patent US 4,312,669, thanks to its good sorption qualities,

for hydrogen and to the relatively |low activation tenper ature r eqtePey by
this NEG all oy. Renoval of atnobspheric gases is inportant in sone
applications. This is for 3d exanple the case of the thermal insulation,
wherein the gases which renmain in the evacuated interspace during the

manuf acture have to be renoved: as a matter of t t .,




WO O1/92590 -3 PCT/1T01/002&3 fact, in order to maintain the production
.costs.within acceptable limts, the punping of the interspace which is
carried out before the sealing thereof is generally interrppiRdahter a
fixed time, WRHH |y | eaving a residual pressure, although linited, in the
interspace itself. The sorption of the atnospheric gases is 5 al so
requested in the currently studied applicafion of the energy inertial
accurul ators, better known with the definition "fly wheel s", which work on
the principle of rotating an object of high mass at high s?eed in an
evacuat ed chambes vy aesduted sndnsitéds ahe applictti wndep e e 8h 198 iU o

prevent the rotatin ss . fro i ener f | oC i wth
t he gases pr eseﬂt31?%6érﬁé9°1f6°scﬂ]’§&g%r %yﬁ ?Ihdgéleg%%g‘]ﬂlﬁlgg% aolfnog?h{)vgi}gf?g%ﬂgrl y
i mpor t ant LOV ht E@mﬁ&&i&%ﬁb%mzﬁﬁ% Hd D&f%,inanlgh@?ﬂnélaad/mldbymbcan; ]
ni trogen, bot ecause this gas forns abgut g o] _ f the
Oy e

at mospher e, andupé@athsename | eric gases (wth the
exception of th%ﬁ'%.t&le%l GAGRSWith WhHidHAl adHiticarat\uae obynokdaldEGnhetls i fagenhi ghest
difficulty. 15 e n ustrial application which curreqritléttreﬁ%i#es ége

hi ghest ef fi ci ey 4/889,08fddis¢lpsey Z5AEEAloumovasren &£ |50 FFRUT S8t “I88es for
t he sem conduct or_i ndust ] turd theresf; paeiUS 5A180,568
inpurities in tH€™ g%%’sékéaaé%gqggﬁﬁ?gﬁﬁéﬁ)éﬁg%at ed i ptglt}éllge 't!h?z .S which
formthe solid shslaedieteimesllic torapouedudh NG M ewhewsim M et Mcr & &M and

therefore productjion rejects. . EQfn Ofe, RAY iahd M0 Wi i hpadticulgar @sent |y
request ed by the&};%tﬁ?tt edﬁ%?%?d ?ﬁ&%ﬁry%’e e(’)f,the order of the ppt (10'12

in atons or ol aptipes)d ZoNeikd: erapfactredandisplddi the ppplicanipindsy s PemR A} ng
very high efficigncy of i Lt VenS QL Pt 1S _Reg reid SA &b Q¥ eCelemtRd,
nitrogen is, armﬁg’ éﬁ%tsb%%@’%gp@%@%ﬁg&{% %ﬁ@?’%@ﬁ% ties in a process
gas, the one whiglecied ireompy §tiritvh} Manthasuini Rues tEaths fdrca| mixture dhsreple LG

al l oys. 25 (bject of the present invention is r oRFQVi o o

non- evapor abl e geariqyarly) %yél%ﬁgl?ﬂ"w& ot @%{EP%%‘J?”S% ?%%6'2{? Ibgl %ﬁ%@gk 5%,
particularly ni U 58853 ald sSd B tBE bpplisardiindérniad name &t FBTgfinadlyt pestep rBeysNt

i nvention by non-evaporable getter alloys coppri si gﬁ%cz.' r Oniv%us\/?gt i um
iron, mangantse based an Froaad ordYr BiecHeEES E%’P“g%féﬁe ﬁ’ée@t’?n um. Fant hanum
and Rare Eartns, ;i SubRhEE B hehafRMEIAnE Eazpin Phosics| mnmpt shivafimbl o
wthin the tTollo

ng ranges (in the rest of the text, all. percentages and
rati os are by vveiﬂglh-tp,lefbﬁﬁ@é@'ﬂ“éﬂﬂﬁﬂ%%@@p@'&??%&dﬁt‘ﬁ%&%ﬂ/ 92590 -4 -
zirconi um from 60 t ouBB%fucy, YERAHEIBPeMpaicd :8iing 1 Mair Eampusiio Far 10%
0 9

- manganese from 2. and PCT/ 1 /002@0 5 - yrtrium | anthanum
Rare Earths or mesampieshe Rdowest 16} ivamong tewe mendionsy b f’?#u"ﬂflals q%“};gas

described in,f heh{fd?‘!:»fl;e%\'goﬁ:%o}q’iig Snt&h&d, RCRqkifs! £58 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 employed for 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 eipp]ic_ation. 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



drawi ngs, wherein: - Figures 1 to 5 show various different enbodi nents of
getter devices using the alloys of the invention; 1o - Figures 6 to 11 show
the results ‘%mg%_ggosor ption tests under various conditions, by the,al | oys of
the invention and a reference alloy. The alloy according to the 1nvention
differ fromthe alloys known from patent US 4, 3i 2,669 because of the | ower
content of vanadium and iron, which ' are replaced by nmanganese and one

el ement anong yttrium |anthanum and Rare 15 Earths; fromthe alloys of
patent US 4, 668,424 because these do not involve the use of vanadi um and of

manganese, and faglun raadsrnior Baitaih shepprodustion efstsniatkia) 2qoRptable MM, edebet ween
20 and 45% by “Hilihe of'NidliGhde Wiich B oBALER: bRl BdSecllfiny RREAMSE | hese
h e yttr um

do not require 0 ant hanum or Rare Earths and contain
general |y, wi thgeesfpdntetroptehefterl 4 fixsd diine; Igendralipetraviog,a rrsigelr prgsming.i ti es

of 20 vanadi um and_l.ower, quapti.f.i | e . ;
conpounds of pa?lgjf%gtdgﬁg?‘gé‘g%é@?r %aggfgﬁéé}%%@ﬁgé&gng?gp@ggﬁlgorsﬁgé@%%%ﬁset allic
conpounds Zr4 M alkdV'requaktied hind then otrrentiypt stndied aappticationopf ythe rénergy breemtidianum
and Rare Earths; an romthe allo f t.ent . MS GL. 750 which require
the presence of Q%Bﬂglla{c’rsart?aﬁ‘ﬁgmﬂg? ‘%Z‘cfg? Pgﬁ?ﬁ%’l p&%ggﬁegﬁa’g’;m\%a A iOLTnIirbei ron
and nmanganese. psnciile dIQeRtinE AL st ofdghvinttes \at desic gpdeddini m tehacubtelil ow ng,
these differencgs in the conposition {wesul . in not%l diff_%\renc . in the
gas sorption, p I ' X i-PConi um
beiy VRPN 1 diepesFarg I W5 sppgeatiopdn 0 Eg’r%&e‘l theotading

contents |ower Aanaél%sihflendgf bedaiteethe AticORS whti RS iglids PrestitCinathboys of
the invention decrease, whereas contents_of this el enent higher 30 than 85%

cause the al? oyshambendn these paplisations, aypeticylarly iimpprtant Sor e hoipe phibe NBduct i on

of getter devi Cgfoys JtGe 6EHIVRPIowaREs ittd}Rh, YoRTPRARNR RIS Bhs foh@s MduP¥e,WFi Ch are
wo n92s9o0 -5 PCI/I'TO1 /002( outside the indicated percentages generally

i nvol ve reduct i tgsompositien offbe afmopntiers, andbacansedt isihg enes anaRg JIMeFPhEriCr ogen
in the case of bj e AT ol 10 R08R6FQI by ihe NHd QAnor
manganese contegtsg?(v%gl?tt_ﬁﬁe%i&t as een&fg%’n‘gm%at aIOI oys}hﬂgont al ni ng
vanadi um | ess t tiwhighestaiffceltyo pyrophoric and therefore 5 dangerous to be
produced and. handl il 0.ak . i . O af oyt-1r]

| ant hanum %’ﬂ e Ear eslﬁg‘%%n%l X%%@oﬂ%@%%ﬁr@@ﬁ%{mﬁe%@ﬁ e%’t hega %(E)éégﬁp on

feat ures of theuadesimdsgastanemosalde putificatiom of gases firathé esminondueton imdusiry. h

resul ting problgns of sto .pefore uge, .Particularly caopveni fqr the
invention is t hgsuasg,aﬁ?rng{ gagg lgfs gﬁoﬂ %%a{ UHEN tllcgnuelcaith%lli)éorgggst ga,%e%g%nn‘ibgchnet al
(al so i ndi cat edimsbipplajedlimtdVilei laydrinaviichl Fommi thg}soliastite Wievices)Ttieusc caulsingi Xt ur es
are identified wth this name, conprising above all ceriu | ant.hanum and
neodyni um and \féxemmcqéé?‘ﬁ injthem Bl?r?%‘r?gqu BCtE)é’rrFﬁgt,s'e@?e ST otB‘ﬂté' with
respect to the pzttl)ﬁoﬁ aéd pnmhus .rtta)q'ﬁbﬂecﬂkyiﬂie semmd lﬂildtbloindlﬁ?sh'ytdﬂe ofritecdrdextafl i S
not 'inportant, becayseg,the above ntio enent s have sin]ar
feactivities, SHOIRL(T R GloaH ¥ qrolisatesh  herebires Bg aiﬁp"gﬁﬁ of ﬂ*‘rjtﬁaawsl abl e
types of m schmeiahs vér§ 1886 efficienty ¥f GAMEIRRbrpave s héceéday; @ORbERY n&kd,t he

single elenents s varied, so that the exact conposition of this conponent
does not have aRTORFY §eMBRIERASTS WHEN IHBFRTH 0 BRI By e BIOP &5y S35,

accordi ng to thehelgAY¥ @RidhQsrembédWith the@idhBstidefbae) AN HRSNE@ 8o ef erred t he
al I oys havi n? a-content of 20 - zirconiumvarying between about 65 and 75%
e

and, even mdte pref @PiatHSf thrarmsahinymbion isthersige providing RIney@PFARLe 85Ty 1504

- _manganese S t guga Hiving hish RhYRHADh URdALY PRIy SRRt Ween 1:4 and 1:5.
25 Particularly preferred among the alloys of the invention are an_all oy
havi ng 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):



conposition Zr 70% - V 15% - Fe 3.3%- M 8.7% - MM 3% and an al |l oy of
‘conposition Zr 69%- V 2,6%- Fe 0.6%- M 24.8%- MM 3% The alloys of the
i hvention cam AR.depepared by fusion in an oven starting frl‘EWn%ﬁ(ﬁE@ or
powders of the conponent netals, taken in proportions 30 corresponding to
the final desired conposition. The technigues of fusion in an arc oven
under an inert gas atnosphere, for instance under a pressure of 300 nbars
of wo on2s90 -6 pcTnTnOnac9 argon; or in an induction oven, under vacuum
or an inert gas are preferred. It i s anyway possible the use of other

t echni ques for the -Fiteprawatioshobo 884 0ys which are usual of the

met al | urgi cal i ndusty,¥a sl W{oizgzd. applications, the alloys of the
invention are used in 9Edf!le ormof 5'pellets of the getter naterial alone or
on a support or insiivtafrooe@Atai®ér. In any case, the use of alloys in the
form of powders havi I | Z8o rally Iower than 250 ~m and
preferably between fg%gg%aggf@n?jﬁoi%?/%?g?erred. Wth |arger particle size
an excessi ve r educt-ystnivaf lanthemepRaré Eartlswor irdxteres therdod fivat Bta &b, (surf ace

area per weight uni t akes pl ac wher eas rti.cle size values ] ower than
40 Vim 10 alt hou_gh{‘%a}?vﬁgmﬂs%ﬁ] g%r‘?&scpéa@é%t edtfcf r?@&aﬁ%ﬁi%cgt *00 , cause
sonme probl ens | dratvhigs,wleesiet i on steps of the getter devices (thin powders
are nore di~cult to he noved autom tjzed weans and are mre pyrophoric
with respect to pomﬂ'gg‘é“%gm %?%YB&@PS %‘%‘%‘?’%F‘Bg%qﬁ%@}t.s °$E@t°gg@1%£|‘{§§°§ of the
invention can bgealéys\RiRdnwntibgnper at ures conprised 15 between 300 and

500C for periods between 10 m nutes and 2_hours. The_ effect of the
t enper at ur el®r evai | sFEWEe & f 1 rsbawntbatresultsedt 2asgsoaption. tests Mndsh VaROW00C f or

10 m nutes all og&d}ﬁanpp}@gmlgysrbqg{eliﬂv&ggﬁ)hﬂﬁﬁgﬂc\ﬁmﬁn. Once activated,
these alloys are able to workK for the sorption of gases such as hydrogen)

carbon oxide, and aBvelloy sccprdingogethe tnyentenigiffer frave the gheyEoknosmpEPEY ur e,
W th properties a%édi‘&}saﬁ,sifséd"ﬁec i io%ﬁ cbRbnt D005 3RE iRG! Ruﬁa;chone?
for carbon oxi d% and nifrdgen. neral [y the maxinum tenperaturé of use is
about 500C, not arbepianep by mapgartebearsk aisi diénaent amdng yitdwinolanthatym efid Rae devi ce

wher ei n they, ar ;ﬂns rted. The tJ i t enpepat upes of t.hese all oys
depend on tﬁse sgem fﬁgmap%#%ygtogg’ﬁesﬁ%%%é? gr‘?&%afﬂe? ﬁlefehcéo ggsnelv%l e?ﬁe
i nt erspaces f or ufivaradionh andefhariganesef ind requirecinstbad the ipseseeberf mickeHinby t hat

of the warnest wall..of the inst ce | f.dn.the case e
wheel s" the ten%‘é?ﬁ??frbe? ??Rémf%%%] 4 &Fﬂ%\?gﬁf? éheaaf]i%yf ﬂﬁ%aieéﬁ gjlér‘f’%c%gsi gn of
gases the tenpebaauseahess dyeme reduling the uveenytahont latBomn dr KA CEarths adde case
of hydrogen, as for._ all 0 NEG mat eri al s e.sorption,is 30.reversible
o) t%at tg he sor %%&ﬂg%?mr Q{@hé?sgecgg%ﬁﬁa@@&d ?%tgt’é'?vﬁﬂg?i’f’ 79‘1‘%?“%?{
hydrogen prgssuyshadinom & dWeuatties et il mahgdnbs; HRRD teadompouadidofof t he
quantity WO O 1192590Q = PCT/1T01 IOOntECQ of sorbed,hydroq%gcn_. Fromthis
poi nt of view t PRIt PdF0aP8; }za%gee B E¥%e tepayy temefalic | SORPRERSN | s
very good. and sigirha®, Wich B oddtin kGRS Sk, BinAlin kiERakS the

nost wi dely used getter alloy. The alloy of the rnvention also have at room

tenperature, wE é%‘tﬁe@‘!mlﬂ@y%lhés of pagat §iS 57901,739 which soguize dhsrapsenemel 5

sorption capaci tgbhaktnhi Qoleot! refBf ﬁh&gﬁés%ﬁcef f viHalifuf) SForP Rl Hiangdeded Ad MBS
greater for CO As already nentioned, the forns of the getter devices which
can be prep#r edabove 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



by using the alloys of the invention are the nost various, conprising for
exanpl e pellets fornmed only of powders of the getter alloy, or of these on
a support, ty®e@esarally netallic. In both casts the consqgddadidaskeof the
powders can be turned out by conpression or by conpression followed by
sintering. The pellets made only of conpressed powders find an application
for exanple in thermal insulation and in gas purifications. In the cases
wherein the powders are supported, steel, nickel or nickel alloys can be
used as support material_, The support can be sinmply 15 in the formof a
band on the surduitide e mdicated nerrentaeraceeperaldy invelue sedughions of theores se@tioy col d
rolling or by sj i#ﬂﬁ ot Vet s el er

devi ces obt ai n:fgﬁ?rr%% si%ﬁ%g’;o%gﬁg%nc%ﬁﬁ%gysgs@d&%%% S. c%gﬁ%lﬁtg?t can
al so be formed bfdragepferphigh diontori mengarrse icogtentar Futher, shapebeenvhunethet t he

powder s ar e i NSglecogaRRLALLYlin GAPEES S0P ko Jbo BYERLNL AL nERHRL eSS O

in sone devices erel e container 1Is provi a porous sept um
per meabl e t & t hdangerswsatgpebeoproguned sinth handled. Finadlyy peratntages highes that 1685 lofit t er

configuration i ti.Gul arl i le £ i cati 0 he ."fly
wheel s", wher eiﬁnﬁg{ %“?ﬁ%ﬁ‘c"akﬁ%fﬁs urglgrs?gr 8% ﬁ%ﬁ%@@})gﬁ@ 3@%3 égtsgip um
oxi de, can be afiatutes afdhe blloyshbutgeutetheal toope ufiivte dd thehais avithomesulbingi ti es
are represented in fiqures 1.tg 5 erein figure,1 shows.a pellet z5 10
e onl v of - compnems 3 delre psa e diibey Hevdid F e Bt Gt on
Fi gure 2 repr esgs}iastaad\iEGhe i mentdhed blaMbntg) of nsibchpRtd dlsd Rdlcated yinssty t abl e
for the use in.] i ne(g ? .cutting along parallel 1|]jnes,, orthogonal

, t :
to the longttu |msd%1$ g‘t‘f"i"ﬁ?ﬁ Qg commergialpyxpres jargddentified spith thiso " on

whi ch powders 2@ RfhpakihgYab8le tallCcdritie NhktRuA And RE@Rhium, hed NGidor devi ce
of the typ a 20 is 30 obtained by cutting the hand al ong dotted line A-A" .

. the b
Fi gure 3" shows FHudesf othen RawnHats.f lpwenpoats srithusesnesiiorthy peisetemmtsl
container 31, Wiy §idgt BSHELRIOn I 18 miscethl /i 880 Bupddtant Glédudddne/ Hgli O NEG
alloy are provided, Figure 4 shows in section a device 40 fornmed of a netal
cont ai ner 41 whapationed ts have sppilay regetivities, 69 that theshemicdbbrhaviar piile an :

upper openi ch: : &g&s ﬁﬁig P@E@tﬁ .. ElNA Pgtb& devi ce
50 simlar ?’g t hat gtfgﬂ%lﬁ ceol ngé rawéﬁgeggeﬁgﬂaéﬁo I cullér(:{rglllgf t@%@t@%’l@e in 3
t he appl i cati onof'th¢ gingle\shranents'is vastiesly o thapthedsas cofpesitiE®@fthisepnpinent t he

nvent on w11 B eyt e Rl L LY SR AR bty Al A Bl T

exanpl es. Thoseinmaiohi m ti ng exanpl es show sonme enbodi nent s-which are

intended to teach t e skill in the art. h t ut the inyention into
practice and 1o to @%r%gee Pcetg%mﬂé%stmggﬁeg?rﬁfg\%%aﬁfli‘?v@?g%% "Sﬂtﬂ out the
i nvention. BXAVPLE -Eirtbnismevasying betwednadbest G50ardz5 % ranp.ceveh inbme pfefasblal | oy of

the invention. 100 f a _having the conposition Zr 70% - V 15% - Fe
3.3%- M 8. 7%QGW/3‘§?€Q$#3%CM by melting in an induction oven, in
proportions correspoatidgn G tohe%l5 desired conposition, Zr, M1, MMand a
comercial V-Fe alloy contatni about 81.5% by wei ght of vanadium The

mi schmetal used has 4182867 gk <18 cent conposition of 50% cerium 30%

| ant hanum  15% neodyifniahadhitfl ritdSofrPiBddYetber Yo404dndatNer Rare Earths. The

alloy ingot is ground,under an argon atnosphere, in a pall m]ll and the
powder is steved, Eﬁ?ﬂ%‘“?%’é’é’&?#‘?’?ﬁ’gal{‘??@.@? aliqvs oh thedvysrgop st maliey bavisg ze of

40-128 pm EXAMBuipoditiéhize 70%2I0 B9 elrateny, Lo ReropL e % A1 aafangy sgcond
all oy of the inventign. Theo test of exarn le 1 is repeated, but starting
from different GEFRREIPREEOYP - 2,6%m Feht”an¥ 2486 aMMB3%.50 as to obtain an

al l oy having conmposiyel M3y« bs B8 %avenNor? c&VD& Prepart® b9 hstbn Vi &PerSrindM 3%

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



EXAMPLE 3 ( COVPARATI VEI This exanple relates to the preparation of an all oy
according to the Known art, to be used for exanple in the follow ng
exanples; this allogy is taken as a reference because it is terial
which is moSYO&UHEniy used in 30 application such as ther'r’rzé{fJ |"%'ua6g?i on
and gas purification. 100 g of St 707 all oy are produced, by operating as
described in exanple 1, by using Zr and V$Fe all oy wo 0~i 9zs90 -9- in
proportions corresponding to the desired conposition. EXAMPLE 4 = PCT/1TO1
/00233 This exanple refers to a measure of the nitrogen sorption properties
by an al goy of tal@n] dfsmarahiimcﬁan 3vah, Qnmwdarumpgﬁmhﬁct g'ag apx prefeed 1Tt ds e
activated at s 500C for 10 'm nutes, anqd are I ntroduced in a easure
chanber. The ni PRYHRPsEblsithe RS %fsqth\?rste&g:rqup%h)rgﬁq PEPAEGP 8%‘3%‘1%1"
procedure descr igRaghiibs Heansdahklgitsd Mubry 98- 82, by operating at the room
tenperature and with an nitrogen pressure of 4 x 10'b nbars. The_ test
results are report efn practicabmnplipationsdhe alfays of therinyqnign @repused dn thefarm g
velocity (indic ' [ CnS@s : econd,
normal i zed pgr 1?gérins gff.&‘gl%gg%}ﬁggg%%n%éﬁriogn&%%pgﬁg}qqant??gﬁtgifﬁ&s%?%%% gas
(i ndi cat ed wi t h c@eathd useefsaliopsin the ford afpoyders having pirtiels sing gepwralby sstr e of

nmeasure in. frbar, nor mal i zed r.ara f_al . . t est
of exanple 4 is tﬁa@pa@t %ra,arﬁgyr%tgﬁahfé%e_tgeea o# aﬁlov%ée)%}no%s%xég%ﬁﬁe%fh L}@%i The
resul ts6012 Cg\]/g tp@.ﬁicle&k;iz& aﬁ&ﬂ@&sﬁi@dridﬁct&mgﬁahﬂ‘spl asific umf@ebfzhebmhtgﬁnl{swgacz f
EXAMPLE ARATI VE) The test of exa e 4 is_repeate in . o]
powder of exanpla&ea:per Figight wait) takes place éea?Bﬁ‘S‘F{ee%&i‘f?a%Fsd?g{ffﬁﬁ%g%ﬂ‘We% in
figure 6. EXgMVPlighdupRQad BE ubiSinadbq s bisothel dpplidtivas, @useonetirbBlemeO as

the test gas. COis used as the .teSst gas because it is one of the gases

whi ch ar e f ound inthstpredstiomstops; of the getterndavires (hingowdsis e more fiffiquitte bepaces

for thermal ins | ‘%[Q@ SShb tse b ROt rRn bt 3P BoRdersUr ve 4
in figure 7. Em%gai Hﬁeﬁ?‘gg{n (?%i exanpfeeﬁ};r&?{s. repea’f%g by l&}gi ng 0.2 g
of powder of exdwapinglagerphmiclesize).results are reported in a graph as curve 5
in figure 7. EXAMPL IM ; el athes gd, by
using 0.2 g of powdg?go _exgﬁpﬁpgﬁgavfﬂgﬁégg?gfﬁvu@as arr%cr?epo?te In a
graph as curme 6hetweeh BOQam 500°G GorpeAndy Hetvtden Theninetes arst 2 bovasiIhe effe¢tof

repeated, but u%{\g %mpgﬁég&é) ee\rr]aiﬁsovgr e&ga%crg%:sme, anc}N anoacgv;tic(ngﬁﬁa&c igog 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 nitro gen. Generally the maximum temperature of use is
about 500°C, not to compromise .the 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



PCT/1T011002&® 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 C Uk op figure 8. EXAMPLE 11 ' The test of ex IS
repeat ed, by usflz%géno.Z g of powder of exanmple 2. s The tegﬁ}r]@s]é’?%ég are

reported in a graph as curve 8 in figure 8. EXAWPLE 12 ( COVPARATI VE) The

test of exanple 10 is repeated, by usi ng‘70.2 g of powder of exanple 3. The
test results are reported in a graph as curve 9 in figure 8. EXAMPLE 13 1o
The test of exanple 4 is repeated, but maintaining in this case the sanple
at 300 'C duri ngoft deebet dygidrogtheFroas thisr paintl efsviawethe spiptiom of ihydmgey dpithais curve

10 in figure 9. . . I : e L34

repeat ed, by usﬁlﬁgﬁyt%géﬁvéﬁ%omﬁ@%?&{%%%? &%%@ﬁﬁgﬁ%ggén%ﬁgsﬁﬁ*ﬁ are

reported in a gre¥pthatis tleumvs widely usedl igepter eli®y. ThX AN &f thSinvenkive atsediavef

2 b h pel | o TOTERERBEA O SR ey ot B8 s et -
mm hi gh pel | T, e 0 :

produced Wi tsh tdbgptidawaicitp i Al PhmesSgrélfs €61 i slenAne@ ¥A b1 tirhes ghbfer fosUl t's 20

of the test are_reported in a graph as curve 12 in figure 10. EXAMPLE 16
( COVPARATI VE) THE: test of exanple 15 is repeated, by using a pellet of

powder according t oALARESD Reiondd e WrmidUT tRPgBRteSdehRe@Which @aBd prepared

exampl e 15. The results of the test are reported . in a graph as curve 13 in
figure 10. 2s BExpwsmethe pllgyscofihesinveptionarsths mostyariqus; eoraprising fopgxaganleg t hi s

time CO as the tﬁgﬁ} t ' raph as
the curve 14 mISéfﬂ?%uirggﬁeldlgﬂlin Lg%Sﬁ%ﬁ%%O\%???E%gs@d%%@fml e 17

i s repeat edl0 bygepsiaHy metallis. \Ie botrcages siecgonsslidatiemef the powdern gen brycarried sane

i f th | L.et ; e lEed tk di
ar aph as. cur ve T4 Y Nopitarsh By bf oG ilieR oy ikt mySpayke g oc 11 2
par]t icularly inpdy Dhtwtnllﬁrmcd)povfctm fndanwpplicaomfokEBiraple dytheomal psalatior al o
appl i cations, ahov . WOrKi ] , 1S e
o pt i on capact f Gt rulFlioRb 18 iPradls PRELLTHDSOPL Bl SmpRiELSRRL |0
appl i cati ons t hsickdheonicksl @afibyszan pt ised ag syppoit tmatayfal. tihe siiipGrtadah by simpkhi ch i s

determ ned as the, 5.stoi.chiopetric ¢co ef. of t,he react,ion beiween the
netal conpo ent?%g‘?"l@nflﬁgagﬁ%&ﬁﬁg@wégﬁﬁg@’@rpowggéﬁ g‘,e aillﬂ mﬁ@ﬁ%?rﬁ‘fl y the
| ower is the mo'ns;kh bagf:bﬂme?xabju rsﬁterﬁxgaf@méﬂolemohs:yt ha—%diegé@ﬁiqaés. BARE €SS gf
said reaction. erefore, from,the practical poinf o lew, It is assune
as the capaci tyg‘?ﬂceﬁo fained frog a‘ilﬁfagﬁ??éﬁ?ﬁ“\%ﬁﬂ% P§S¥1§‘0§U§p? R, &@F¥ci t y
has decreased) B4 Remédsra Efdpblaéonwa{ov Bavit@vaiolk Shapeswhkrdn M josrdemcept abl e
for the application; further it is assuned thtgt this mnipumval ue i s equal

to the vel ocit yl§§rief BRAGTRIY bheorgpIession, QI fXeR Rithoyt COMPErsTIpR MutPmme ARVERgS

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”, wh_erein 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 suitable for the
use in lamps, obtained by cutting along paralle]l 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



space, because of release or perneation fromthe walls; in the case of
applications in purification, said m ninmumval ue nust be at |east equal to
the fl ow of iapurities which conme onto the alloy. Thes Cal

condi ti ons é&@ﬁyggﬁhat the 15 getter alloy is able to abso?gﬂg@ﬁéwg?ely t he
gquantity of gaseous inpurities with which_ it is in contact. By anal yzing
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 roomtenperature is about 5-15 tinmes greater
than the alloy MEGrdipyiare prewidedJisuse 4 (showeinpeviina asdqviqedtO-fgymedofe mpiglit 20
"3-5 tines grea

i ; | gt [ ' q%p& [ CO at
the room tenpertecl r:1|:eru£e"£}i élﬂ?%%ﬁl?%g@@ﬂ???eog azbrr%(gt%ro ytja}gga%m%{grgd’t e %ta&%%ggl | oy
in. the case of opensgeclgsediiyagpotdus geptith 43 Rinallyo figus-Sishows adsvigy dhsimilat n t he

case of pellets L. the capaci for (0} «@l | oys
of the inventi 0|!icg ﬁ:@t B%%’fé’?ecf'&‘ﬁﬁ%f g%#d ?%écvgﬁﬁ%gﬂgpl%}ﬁggp@%é@ﬁo
tenperature §fi gvhedly”, whereitl powdesy efta NEGADyG Ipafitle irsvefioroéndapovaleksogf ©f t he
i nvention show ni trogen capaci t i g@ hi@%m t han powders of the alloy St 707
(fig. 9). WO GOHIEgesbIngsmaier AEET99F11 00209 . 1. Non evaporabl e
getter alloys havi nmh&mn@caﬁwﬂpbatnbgznﬁﬁéﬂ Hiuetratyd bpaﬁédnslmlfétl(ijé Yolfowhllg
nitrogen, conprising zirconium_ vgnadium_iron, manganese and . .at | east
one el ement sel GEABRICSAnDIEP VPR piHne | SXAmplgH § ‘an@%fﬂ@gzﬁ%ﬂm‘éwﬁ@.% a5
wei ght percent GRERMRE kS fefeh tAbselskfle® LEINE Bt howttb phit the tnvéatioh Mtd gradtick B

foll ow ng ranges: - zirconiumfrom60 to 85%, - vapnadiumfrom2 to 20% -

iron from 0.18 t do epnzsent ghe-bestneysidemedwey Brraryng eutiheAnveltion. yttri um

| ant hanum Rare Ear%%ﬁixtures thereof from1l to 6% 2. Alloys
according to claimT, refn the weight percentage of zirconiumis

conpri sed between aEbistGXﬁBplsmlﬁt&/mtmprﬁpame@@c@ﬁ@W pfthe inventiananl 90 gwher ei n
t he wei ght percent . Zd ' IS 0,C( b/S€ /W u oand
10% - 4 AT oy el ateEingh EaBblch s RaCoI e R S3IORAR SRR DRt
vanadi um i s conprs srediceé byveeitingtin e i@usiidnanven, 6 wropdrtions coyesponring Withey t o

claiml, wherein t.he wei ght. t o} | -taﬁﬁﬁ] en

about 5 and 155%%6%%&’“}3\ 1 5%%’%%?4%&?%?%&—%31?& nrn. R g\{\?

rati o between i rsas%bg weightdofimnadiuhetTieamnisthidetahdsell: Bas the weiglat! paygent

according to claim1. havi he. co ition Zr..70% : \. 15% 3. 3%.- M

B 7% - mbschiet dPPBIHNGE OANASS: LRI b Re Pl gid e Fipieing

%grmosi Ej ion Zr 6%%b6f otﬂeralﬁg@h&&xsﬁﬁh@alﬁ%;ingolws gradnBifider mi s:gbﬂamaif spl&ﬁ/% if.
tter devices comprisin e allqys o aim1l in powder rm ~10.

Devi ces accor di ﬁg}’%@l %%rf'f@;’mﬁﬂlf‘ér‘%?‘ﬁv@a S £F90Y 508, ggﬁ%‘?rl ﬁ"é’i‘%g 2r9¢e| over

than 250 umgpll.gilXRyh6ess amcording to claim9, wherein the powders have

particle size 30 conprised between 125 and 40 ~,un. 12. Devi ces (10)
according to claim %‘BQAMP_EE@ of pellets made only of ( WD 0t/92590

PCT/1T01/ 00269 i .. i} exafapletQIHE LS R prbfheatRRldfe se@bhidPMiloy of the invention.
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

s

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



13. Devices (20) according to claim9, obtained cutting along parallel
lines in the longitudinal direction a band (21) forned of a nmetal support -
(22) on whi Ghoppye&y s (23) of a getter alloy are provi ded.pGaroikfhagePeVi CES
(30) according to claim9) - formed of powders of a Better alloy (32) inside
an upperly open netal container (31). . 15. Devices (40) according to claim
9, formed of powders of a Better alloy (42) inside a netal container (41)
havi ng an upper opening cl osed by a porous septum (43). io 16. Devices (SO
according to claim 15 containing, besides the powders of the Better alloy
(51 ), powders R PEOPRTHIOBS CTESS mgﬁgthndpmeﬂ&bmpml)on 17. Thermal ly
i nsul ating manuf act gsedyvdf fisclt €s conprising an evacuated interspace,
wherein the interspace conprises an alloy according to claim1. 18.

Manuf act ures arti cl dbiscexempl$imfgrstto aahmsmbftha/\ﬂnuro@motﬁmnlpndnmrt&pmnﬁ

contains Better [ r di t O Cl m11 S rifiers containing
an al | oy accordlaﬁilgyt g%?s: gll(_%gn%&fp' Q’g 8 HPo egpgepgl@édpcﬁc?{aplgg %‘Fﬁfwaf . at

contai ning Bett eSrOOtté\tblcee minates,dindgark Gthel ditfodiced Ala ﬂaé’d@ﬁ% ERfbat. MTRY an
all oy according to claim,/] s.according.to claim?21, containing
Better devices é’é%%%ﬂa.%‘?&% tﬁgaf WS% Ef?iﬁ%e@edﬁa wresdeseribededy | al
ener gy accunul atsemdard CASEMNF 9882, dY | dpirafise af @hafhobp tephpbdhnd- ana4mtmanbers
according to claijm 23 containing devices according to claim?25 15.

Chanber s accor diff§PeEB PEISSHTRPD4 Xc0n 11845 rihe dest resls e aenodfied 4 ¢ graphig %ﬁ i6
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The test o example 7 is repeated y 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.
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The test of example 10 is repeated, by using 0.2 g of powder of example 3.
The test results are reported in a graph as curve 9 in figure 8. '

EXAMPLE 13

10 The test of example 4 is repeated, but maintaining in this case the sample at
300 °C during the test. The test results are reported 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.
XAMPLE 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.
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5  stoichiometric completion of the reaction between the metal components and the
sorbed gases, is never reached, and generally the lower is the working
temperature, the smaller is the degree of progress of said reaction. Therefore, from
the practical point of view, it is assumed as the capacity of a getter alloy the one at
which its sorption velocity has decreased, from the initial value, to a minimum

10  value acceptable for the application; further, it is assumed that this minimum
value is equal to the velocity with which the gases penetrate inside the evacuated
space, because of release or permeation from the walls; in the case of applications
in purification, said minimum value must be at least equal to the flow of the
impurities which come onto the alloy. These practical conditions ensure that the

15 getter alloy is able to absorb completely the quantity of gaseous impurities with
which it is in contact. By analyzing 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).
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10tt - iron from 0.5 to 10%;
10 - manganese from 2.5 to 30%; and
- 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 s 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 v&;cight 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 composition 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 thap 250 pm.
11. Devices according to claim 9, wherein the powders have particle size
30  comprised between 125 and 40 pum.
12. Devices (10) according to claim 9, formed of pellets made only of
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the getter 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 énergy accumulators containing an alloy

according to claim 1.

24. Chambers according to claim 23 containing devices according to claim
25 1S,

25. Chambers according to claim 23 containing devices according to claim
16.



