-1- " NON EVAPORABLE GETTER ALLOYS PARTI CULARLY SU TABLE FOR HYDROGEN
SORPTI ON' The present invention is directed to non-evaporable getter
all oys capable off 5 sorbing different gases but particularly useful
for the sorption of hydrogen: Many applications' in the field of

i ndustry or research require for their correct working, vacuumor a
filling with an. atnosphere of a given gak  (or gas mixture) in a

cl osed contai ner; exanples are the evacuated- jackets for thernal

i nsul-ation (e. g. in. thernal bottles also knomm as' thernDs -or solar
coll ectors), \ hEG 2 SHOEH , ‘t

detri ment.al - omnng to the hi gh. ‘_. , ..%Lty of this gas;

pl asma di spl ays; X-rays generf R ——processes for
nanufacturlng these devi ces conprlse a step of contalner evacuatlon
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or a hydrogen-free gas are produced, _nechanj sns exi st which. cause

this gas to re-ent ansh appligaiionsn in tthe fieldnal SHSSHEr respachnteqiiisy fop dheir

out gassi ng of t e I S
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NEGs), i1.e. material s bei ngr capabl e of ,cheg%%e(i)l y fixing | ecul es of

gases such as veidepossipleybpskrfillgqthergah with & R dOWEKd; these pRgesses
cases, nNitrogen,yhik Rk acts AR balls irf A8 ifhall de0RE. BHRideNEfShe case of
general ly require an initial treatnent of thermal activation at
t enper at ur ebS t hiatdragsh, waeyevberweigh wisuun or3@ohidregsnise agasuereopdesed,
during a time comp 1§§1§J ﬁ&tma{‘ciu@@’tﬂﬂ BULE Se-bier Re syfom; SEYURHechARYES
dependi ng on t he ma erra osit

are mainly the outgassmg of the container walls and the hydrogen permeation

- across these walls from the external atmosphere toward the container, thus leading’
. "to problems in the correct operation of the devices. Owing - to t‘tw same
20 ~mechanisms, hydfogen. also represents the main contribution to the residual
| preséure in ultt'a-high vacuum (UHV) systems, such as the particles accelerators
employed in the research field. |
To remove traces ef unwanted gases from evacuated or gas-filled spaces, it
is known to employ non—evaperable _gétter materials (known in the field as NEG -
| 25  materials, or simply as NEGs), i.e. materials being capable of chemically fixing
molecules of gases such as water, oxygern, hydrogen, carbon oxides and, in some .
cases, nitrogen. In order to accorrtpiish__ their function, NEGs generally require an
_ initial treatment of thermal activation at temperatures that can vary between about
300 °C up to about 900 °C during a time comprised between few minutes up to
30  several hours, depending en the material composition.

NEGs are generally metals of the III, IV and V transition groups or alloys



NEGs are generally netals of the Ill, IV and V transition groups or
alloys -2- thereof with other elenents, generally other transition
netals or alumnum The . nbst used getter materials are titanium
and, particularly, zirconiumbased alloys. NEG naterials show a
sorption behavior with respect to hydrogen different fromthat

t owar ds. ot her gases. Wile for nost gases?the chenical sorption by 5
these alloys is irreversible, the sorption of hydrogen by NEGs is an
equi l i brium process reversible as a function of the tenperature:
hydrogen is ef f theicehwith ogler lstednentst genetadly iothet yrahsitiont mefalsratalumgisureuBlcker
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about 700-900 C 2Q.(dependin he deqree actj vation .desired).
& pat | No. 1, et pHRERTaeE Frleea e ik SR bl 7 ston S ke
publication VO 03k}l ofidelir@iohqs the)hrhé mutetisli ch  material s, whose
properties are essentially the sa as_those of pu i

J e ytirium
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tenperatures they can give. rise 25, -to evaporation of the ne
adm xed wi t ¥ ytinthawholAraoeh ef termperaturesfat whighe thy neatgsiabisde be vsedhy dr ogen
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| ant hanum and/ oandcarallopndisebsédaineUS Ratr Nbs),203,901 and containing, by weight, 84%
zirconium and- 16% aIumz:nu;m;. both these materials require however- relafi_vély
. high temperatures for their activation, in the rahge of about 700-900 °C -
20 (dependiﬁg on the degree of activation desired). GB pat. No. 1,ﬁ48,184 and
International patent application iaublication WO 03/029502 disclose yttrium-rich
materials, whose properties are essentially the same as those of pure yitrium,;
'another problem with the materials of GB pat. No. 1,248,184 is that these are
essentially mixtures of pure metals, so that at high temperatures they can give rise
25  to evaporation of the metal admixed with yttrium. _

Another material widely employed for hydrogen sorption is an alloy of
approximate composition, by weight, 80% zirconium, _15% cobalt @nd 5% -
mischmetal (a commercial mixture of lanthanum and/or cefium and i{a.re, Earths),
disclosed in US pat. No. 5,961,750; this material has the drawback of a relatively -

30  high hydrogen equilibrium pressure at temperatures in excess of about ‘500 °C.

Finally, International patent application publication WO 2006/057020.



disclosed in US pat. No. 5,961, 750; this material has the drawback of
a relatively 30 high hydrogen equilibriumpressure at tenperatures in
excess of about 500 C. Finally, International patent application
publication WO 2006/ 057020. -3- discloses . alloys-containing zirconium
(as the main conmponent), yttriumand one _or nore el enents chosen
anong al um num iron, chromum nanganese3and ‘'vanadi um for use in
hydrogen sor pt.i on. The materials of . this application have | ower
activation tenperatures conpared to the. previously nentioned ones;
yet, 5 they ver ylisplogss aﬁquoqqntﬁmmmanr@@tu@r (astthe:mamocronwnen) gHsem; ang wok

2 LARSIET | P PRl SR ol SR e o,

non- evaporabl e get W de“vari
and wi th speci ahzhx;adgooﬂ)rhgsdnmg;gdltogm p:trptmm ’I}he oipeerialsest thiscappliditiog Haoe

the present inv ntlont 0 IS achl w th - 10
evapor abl e’ get {8 ﬁftf‘@)}gn 575?#?[’#%1'&?1@0“’%3 g‘ﬁtpfe"r*‘?‘{ﬁﬁﬁ %15’3}10"?% OBEel,
yttrium from Ry very30s ssanparasactaivicf oo ohbpake:; ARHeahiuageim The
invention will be describe g irn the following wth reference to the

drawi ngs wher ein:  FORESTTE REARRNT AnYeBtion syto rayide A eyspezshlc gefigr alloe -
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i nvention; Figures 2a-2d show sofre possi bl e enbodi nent s
non- evaporabl e p@eeties devi ces made by using the alloys of the

i nvention; Figures ﬁcc%ﬁ*u@% & AhE E&%ntgﬁrﬁr%g. ‘E}f? 0‘8 off A€ 2GS el OB arf%a‘ﬂ

f eat ures of an allo heln ent1on an getter. materi
of the priotOar Bvap%bwtmtta'l dlloys cafiprising, by weight, (fmnaﬁ@%tth(%% Ytaium, fgpm
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conpositions Y 75%'Fhel\mnv&1’&&ﬁ1- will bd MRscribed! iy tHOWllowhtly #8% refeddncd A84the

represented in Fi ure as points a and b, respectively. 25 The
al | oys of the i %S 3R be- prepared by nelting in furnace, from

pi eces or powders of W@r@qmﬁﬁrﬁteﬂﬁ}ﬁhﬁmahﬁ@&séﬂﬁng higs ramgé %@'poss:ble
ratios 15 compositions of the NEG alloys according to the invention;
- Figures 2a-2d show some possible embodiments of non-evaporable
getter devices made by using the alloys of the invention;
- "Figures 3 to 6 représent graphs showing the gas sorption features of an
‘_ alloy of the invention and of some getter materials of the prior art '

20 . The alloys of the invention are those falling within the polygon thhhghted

in the temary diagram of weight percentage compositions of Fagure 1. |

Among these, preferred are the compositions Y 75% - Mn 15% - Al 10%‘
and Y 70% - Mn 18% - Al 12%, represented in Fxgurc 1 as pomts aand b,
respectively.

25 - The alloys of the invention can bs-prepared by melting in fumnace, from.
pieces or powders of the component metals, taken in the mutual ratios
corresponding to the desired final composition. Preferred are the téchr;iqueo of arc
melting under inert gas, e.g. with a pressure of 3 x 10" Pascal (Pa) of argon; or in.
an induction furnace, under vacuum or inert gas. It is however possible to adopt

30 other techniques which are common in the metallurgical field for prepanng alloys

Melting requires temperatures higher than 1000 °C.,



corresponding to the desired final conposition. Preferred are the
techni ques of arc nelting under inert gas, e.g. with a pressure of 3
x 104 Pascal (Pa) of argon; or in- an induction furnace, under vacuum
or inert gas. It is however possible to adopt 30 other techniques

whi ch are common in the netallurgical field for preparing alloys.

Mel ting requires tenperatures higher than*1000 T. . -4- For the
production of getter devices using the alloys of the invention, be
these in formof pills of the getter material ‘al one or nade with the
latter either on' Borsthpporductiom mfrgeuen:dﬁvﬁtas rmemg thet allays pif ¢ieinverdionpbe
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i nvention are the nost various, nprising pills fagrnmed. of. the getter

alloy powders BATBFES Ofb'%‘zeolPSSt‘h@s@ lé‘ﬁ I&ayrﬁy%\mq fe Peehigrpy i the mapgfpgruring
cases the ppydeg sCQP pc?cr Jcévﬁegnfgeg@écon eduEhtSrthQi/ AR R Rty when

sintering, or bot e pi | conpressed powder s nay
used for- exanp@@ommtphg t her mal |nsulat|on of thernoses.. \Wen the

powdler s ar e SUPPOT L gl g eSh wihSIPLeRF afiG Sl BESEHB! b9 HeSors

general ly used as'suUppo suppor
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powders are general ly.intr y COppressio nW|th
conpressi on i n SEHRECHRY PEWLCTS M PE Rs¢h&Te "né? 1H‘-’a ‘g%ﬂﬂ“i Phy -

to retain. thez_‘moses..When the powders are supported, steel, nickel or mckel based alloys
| . are generally used as supporting material.. The support can mérely be in form ofgi
strip on the surface of which the alloy powderé arf_: pauséd to adhere by either cold

20  rolling or sintering after deposition by means of various téchniqués. The support |
- can also be formed as an actual container, having the most various shapes, in
which the powders are generally introduced by compression or even w1thout‘
compression in some devices in which the container has the-capability to retain
:'powders, either thanks to its shape or because provided with a porous septum
25 ;iermeabllé to gas flow. Some of these possibilities are illustrated in the figures 2a-
" 2d: figure 2a shows a pill 20 made of compressed powdefs only of NEG‘aIon;’
- Figure 2b shows a NEG device 30 formed of o metalhc stnp 31 on which powders
32 of NEG alloy are present; figure 2¢ shows in cross-section a NEG device 40
formed of a metallic container 41 with an upper opening 42 having at the inside.

30  thereof powders 43 of NEG alloy; and figure 2d shows in cross—gcction a NEG -

device 50 consisting of a metallic container 51 having inside powders 52 of NEG



powders, either thanks to its shape or because provided with a porous
septum .25 perneable to gas flow. Sone of these possibilities are
illustrated in the figures 2a- 2d: figure 2a shows a pill 20 nade of
conpressed powders only of NEG alloy; figure 2b shows a NEG devi ce
30 forned of a netallic strip 31 on which_powders 32 of NEG all oy
are present; figure 2c Shows i'n cross- setiion a NEG device 40 forned
of a netallic¢ container 41 wWth an upper opening 42 having at the
inside. 30 thereof powders 43 of NEG alloy; and figure 2d shows in "
cross-section adlEGritlayiuppersmwenidasiosed hy agrorausimeptam $ combe séethsr -
havi ng inside p I
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thernore, they si@m@Paflofy PRed! i@sr Abedied tafRPareRE fi HbuRts00-900 °C); -
tenperatiures |ower than those required by using yttriumor :

conposi tions of furthermare, dhey show @oed properiich gt thanigogéql SHRHEN 26 tSIRSTAlYEn
conponent; at t_&.5300% Hob® rec#uﬂ@d abt Q% Mrihd @r - conlpd¥8Btd O tRNGYr art

better properties as to sor on o ases different from hydrogen
conmpared told hectpxtaemn@ﬂss e,lemgﬁ@s thgemangeqmmmexal tdlyessagie tirpg theralloys efithe .

(generally contai I cgq’r%)‘g

i nvention wll B&H It?P t é.lv b%ﬁ%ﬁg@ %? &Q% g‘?hponf ogmse(;llgf&eeggﬁgrp h%/drogen
These 15 non-| comﬁaredgtoeﬂmnmbﬂsusli}eﬂescnm gemm-: aboysooi therpriori ant Greokeallyt 0
teach those ski | | in the arth%how to into practice the

i nvention- and t‘(")or&aé?)‘f:%é‘é‘i?f“uf’h%s Eltamc(%lﬁ E&Qr ed node for carrying out

the invention. In the i@xaitiphedll balfrtiep iipRGated dbnshe fllovirg exaianySI‘IﬁEss
gi ven as percent by wei ght of he el enent unl ess specifi

ot herw se. 1920n ngExampples gﬁs&sgmag]ggqqngggts Hien “’th“ﬁﬁ sigfedy .

alloy of the inyefll 80 how to put into practice the invention and to represent the best

considered mode for carrying out the invention. In the examples, all compositions
of the alloys are given as perccht by weight of the elements, unless specified”
otherw15e , '
20 'EXAMPLE 1
This example describés the preparation of an alloy of the invention.
An alloy of composition Y 75% - Mn 15% - Al 10%, corresponding to point
‘a in the temary diagram of figure 1, is produced staﬂi'ngvﬁom powders of the
component elements weighed in the desired ratio.A The powders are mixed and
. 25  poured into a water cooled copﬁet crucible of an arc fdrnace under arr atmosphere
of 3 x 10° Pa of argon (so-called “cold-earth” technique). The temperature
reached by the mixture during melting is .of‘ about 2000 °C, temperaturé that is.
maintained during about § minutes; the melt is then allowed to coo.i down to room
temperature, obtaining an ingot of the alloy. Since the preparation takes place
30 under conditions of high thermal gradient, in order to enhance the alloy

homogeneity the melting is repeated four times. The ingot obtained by cooling



An alloy of conposition Y 75%- M1 15% - Al 10% corresponding to
point ain the ternary diagramof figure 1, is produced starting
from powders of the conponent elenents weighed in the desired ratio.
The powders are mixed and 25 poured into a water cool ed copper

cruci ble of an arc furnace under au at rmsgahere of . 3 x 104 Pa of
argon (so-called "cold-earth" technique).”The tenperature reached by
the m xture during nelting is of about 2000 C, tenperature that is

mai nt ai ned during about 5 mnutes; the nelt is then allowed to cool
down to room t&iepehaden mglingi inimigechand degotesuiting pewder yfinatfyntievedne .
preparation ta i LB dient,-
in order, to. enhlﬂ‘gﬁ}?ging%e é%tlgﬁlg’ﬁhg%g@gﬁgh? @P’%‘ed%&e&wl S rgg{angt ed -
four times. The ' |rflgmtth1mdbaa1m¢ob»¢elc1oobedng pr@areea‘etrﬁal fifewhiohi atehused in
nelting is mlled and the res tln ovvder sieved .
Totr1 eving the F ERTIRBRRaHRS Rpiaed PEOYS shon ol e il crle G e el
and 105 .m The jhhnsonbivaiegNed oBRMIE Cothrest e 0@ ERAIder BRNELE plesflird b
which are used in . the,gas-sorption tests, described bel ow. -each of
the pills, r ef A00BKsfcB as "sanple P* 5 in the following, are -

obt ai'ned .conpr essi Rgg ARfbrfpz of powder under -a pressure of ~2000-.

kg/ cnZ. EXAMPLE 2 A hydrogen sorption test is carried out on a -pill

of sanple 1 and on /Ahpirbgengbrptigeieghis carzigd ﬁ’gtquﬁﬁilrﬁﬁa!mleé@ﬁ%%§§iﬂhgf o
powders of pur r 0 Qar 30.- :
m nut'es. The’ sg‘y% t fz‘d% ;Egﬁglfg%lb %m?’%l%és %P&g%éé%%ﬁgg tog,lghrrﬁ‘e pln
procedur e dHBcrachmied at iOﬁé’CAErm minu9 STigZogttan deatschrevearhiedsout esttordmg to

t t [ e pi00LE B08,0 f4. |
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means-of a feed-back system order:to have a 15 r,onstantp es ure-

of H2.over the yidpn “%WWQ’OPWEOQS&’FW“%@G F"é&&h@"sbebfs fed wilh = wigiatle
graphi cal I'y repy gﬁgmgg%ﬂ &érggﬂeaugf afS oS @ bd- inbksﬁﬁf%ﬁiu 1§,or&@atsumé AS

cubi c.’ cent-i net gen sorbed per second and per grain of
al l oy (cc/ sl gyppstas’ messmramséﬂn onerdhe pibledugina s test- ‘Bie el od theyeliesig ar, :

el 0 o AR B P e 5. un
centimeters of hydrogen sorbed per second and per gram of alloy (cc/s x g), as'a
~ function of the quanhty of sorbed hydrogen Q, measured as cubic’ centlmctcrs of B
gas. multlphed by the sorption pressure in hcctoPoscal and norrnahzed per gram of 1
- 26 sample (cc x hPa!g), curve 1 corresponds to the p111 of sample 1, whﬂe the curve
corresponding to the pure yttrium sample is labeled Y.
EXAMPLE 3 .
In this example are measured the hydrogen equlhbnum pressure propemes ‘ N
of a sample of an alloy of the mventlon -
: 25 The measurement system is forrned asa glass bulb, connected to a pumpmg
apparalus through a 11qu1d mtrogen trap whlch helps to keep a low background _
pressure ‘during the test; the sample is heated from the outside of the bulb by A
radio-frequencies by means of an induction coil. The system is evacuated until a
residual pressure of 1 x 10™ Pa is reached. Under pumping the Asamp'ie is activated
30 by heating with radio-frequency at 700 °C for an hour. At the end of the activation _
~ process the sample is brought to the fcmpera%ore of 600 °C and _the bulb is isola‘i.teq'



20 sample (cc x hPa/g); curve 1 corresponds to the pill of sample 1.,
while the curve corresponding to the pure yttriumsanple is |abeled
Y. . EXAMPLE 3 . In this exanple are neasured the hydrogen

equi librium pressure properties of a sanple of an alloy of the
invention. . 25 The neasurenent systemis_formed as a glass bul b,
connected to a punping apparatus througha liquid nitrogen trap

whi ch helps to keep a | ow background pressure during the test; the
sanple is heated fromthe autside of the bulb by radio-frequencies
by neans of an fiRibe PyRPIBBEPParatie Asyigasared iqgandijy efiadeegen it infrodpced into
resi dual pressu , L Srid (79 I anpl e
is activated 30E y I%é??(ﬁ%@w tsslh?&} g??%l-%?f‘%%&g%aggg gtb?’%ﬁgﬂ (sjrlgoér E%r?&%glgr.
At the end of t menemetery dhé quesspreovaders at whichathsl systesn Istabiligest proyideh ghe
t enper at ure of o |.b.is ] ated 57- fr th i.n
appar at s, A mosuyi el GidsPits LBBHAAT Suctrs pole S erBbPi
bul b and t hes pr éssyriatrathacingt dacin Singer @ diffeasiti geghtity ofrbgdegaf into the system.
capaci tance nmaponeter; the pressure value at which, the, system

Stabi |1 265 pr ovlGa: HerieesipaIen o1 Hif PR ILE0n BesmiErer bERGEVED I SIS
Such a procedur glifie bRPHS WeikhS 6V @E admple, thd @aAcentBlisrosfIS IR e febbdibyiEe a
different quantity.of hydrogen into the system  Fromthe neasurenent
of the equili br famRlpYREE e dTergmegsuRsRRph candisions iscdtainedol une and t he
vei ght of the samplgt REmERAREL SleRMin@ prde¥elir0 S8iVe ARER6EL, B ahifds of -
sanpl e under the different neasurerrent conditions is obtained. Wth

t he nmeasur eh@nt eayldriem aressuse of didrogeraeisy @ Ribsdfrsample 1 rarempagureds thepe
10 equilibrium : p I SAITRE TN
measur ed; . théngIE%a u %ﬁ{é?@grgfg‘g%?%°g?é§§”?%g?‘{e§ ntgg’d as r%gﬁm}nﬁm
figure 4, show prgssitee PenpeasuiddrininevtoPases hitag, as @, fundmsof ¢k sorbed hydrogen

hect oPascal (hPa), as..a function,of the sorhed dr ogen.. . e
Concent rati on, GUEHRRUG < o Lokl e RRees o 5 BHEPHed vt e sptiny
the sorption ppR&StY HdA0EANREABEEEthrae bf Moy (b@x BPY/ag). Fot Bdmpagicon i
hPa/ ng) . For coirsrpari son, in 15@?&;]6 sghrrre gr agﬁ'(are al sc%)s_hown' I§Wo i
segnents rept et s EFAPhhgIEr alfenshowguitq egmarAth TepeseRting thy hydggsen
prior art mat eré@hlﬁuﬁpgﬁdpgg{eﬁ%*r@ge Esnrf bR rfhidls, RARGEGUS 35 e feld as

suitable for the sorpti in particular, segnent
particularly suitable for the sorption of hydrogen; in particular, segment 2

represents the properties of an alloy of composition Zr 84% - Al 16% (Whosé
- features and p_reparatibn are described in US patent‘ No. 3,203,901), w.hile' segment
20 3 reprpsénts the properties of an alloy of composition Zr 80.8% ; Co 14.2% -
mischmetal 5.0% (known from US patent No. 5,961,750). Segments 2 and 3 are
pbrﬁpns of lines obtaiﬁed'by averaging the data resulting from a number of
experimental tests carried out in the past with said known ailoys in the same

conditions as described above for sample 1. |

25 - EXAMPLE 4 ‘ _

The tests of exarnﬁ_le 3 is repeated, measuring in this c_iase the hydrogen
equilibrium pressuré at 700 °C of pills corresponding to sample 1 and to fhe’ same
" Zr-Al and Zr-Co-mischmetal alloys. The results of these tests are graplﬁcaﬁjz
represented in figure 5, again with curve 1 representing the properties of sample 1
30  and segments 2 and 3 representing the properties of the Zr-Al alloy and of the Zr-

Co-mischmetal alloy, respectively.



represents the properties of an alloy of conposition Zr 84%- A 16%
(whose features and preparation are described in US patent No.
3,203,901), while segnent 20 3 represents—-the properties of an all oy
of conposition Zr 80.8%- Co 14.2% m schnetal 5.0% (known from US
patent No..5, 961, 750). Segnments 2 and 3 e portions of lines

obt ai ned by averaging the data resulting Tfom a nunber of
experinmental tests carried out in the past with said known alloys in
the sane conditions as described above for sanple 1. 25 EXAMPLE 4
The tests of exanpl BXAMBLESpeated, neasuring i-n this case the
hydrogen equili bri ' ' & rcgﬁga L e
sanple 1 and to theg%%%%bgfﬁggéﬁ% géc(gjsr%?%ti: rsrtgsﬁg{S, a o;r}%'fg%ﬁépm Of-
‘results of thesmplesesd an pillgobithhistat LiAl ampireCentistimetal pllaysoé exsmple
again with curveg ] re nt.i.n e RAr rti of. samy : '
segnents 2 and g’ r%sﬁr‘g@g%? ;ﬁ%n %ﬁéﬁﬁs@ﬁggﬁeei&%f‘%ﬁ% @)tlh %pﬁﬁ?g@@pg%é.
of the Zr- - nThehmstsare edriiayout nedgpdiramsd yondESANDhESrding 1 thestaeiardf

Camle 1 and onASTM £ 191858 YescRedi spileg. e ot aftichltd e 0. o

al | oys: of exanpi@®@mirdites! fRASRe Rkt k@ cafrieR bt 480 PC,akkIOY SorRAYECORLesEREBT
wei ght of the pill qf -sanple 1. 5 These tests are carried out under

"dynami ¢ condi t f &’ Paadbe rashitoplithese mstsererrgarted swanNeatly7ndiggre 6,48 CO
described in ex il LS - act i '
m nutes, -and t h%%!aoglt %’egggﬁlg%r&re?elga%ﬁ%c %@klﬁ]%%?%?ﬁvﬁc?%gg%cfgﬁi’t %cgls? foo}
pressure of 10 x fdtidaot b quangisudf €Ocbrbet ¢meastredtin cabie certpogtere @f sorbed
graphically in fjgure 6, .as, CO.' sorption eed (nmeasured in cubic
centineters of ég%b‘gppléeé@gﬁlﬂftei‘@f?ﬁ‘.‘rgyéhP%g function of the quantity
of CO sorbed (neasuprehssion ®fiHeGesi@dt i Meters of sorbed CO nultiplied
by the test pressure, cc x hpPa).. D scussjon of the results ng gl;a h
of figure 3 confirnshergarh ehiisuas B spulirme thaidhg #lngm of Hie IRUGAHOR dpyechetter
hydr ogen sorpti ARG to8 Sorbaatiks RRS Mo ofta SAAPleCofOfur® YiBum!t dckilaien
activated 15 un (raéget heﬁ:}stam?rp%ndisti ons. The graphs f(c))ﬁf fil?ggr.es 4 and
5 show t hat 1§ heunlet g same¢ondiiens.nvent i on have -

The graphs of figures 4 and 5 show that the alloys.of the i_nvenfion have

better hydrb gen equilibrium properties compared to two alloys of the prior art that

are corisidered in the field as having paﬁicﬁlaﬂy good fea;tures’ as régmds this
 yarameter. L N ' -
20 - o Finally, figure 6 shows that the alloys of the invention also have better
sorption properties for an oxygenated gas (CO) compared to the same two prior

art alloys employed for the comparison of examples 3 and 4.



better hydrogen equilibrium properties conparazed to two al |l oys of
the prior art that are considered in the field as having
particularly good features as regards this paranmeter. 20 Finally,
figure 6 shows that the alloys of the_gnvention also have better
sorption properties for an oxygenated gas (CO conpared to the sane
two prior art alloys enployed for the conparison of exanples 3 and
4. -9- CLANSIMS Non-evaporable getter alloys consisting of, by
weight, from60%to 85%yttrium from5%to 30% manganese and from
5% to 20%al UmN@)Hvaa%ﬁalﬂé ?@%r@ﬁ@ﬁr&hﬂgir{g%icbyawmgﬁt, o619 85% yitrium,
conmposition Y 75% - 15% - Al 10% 3. Alloy according to cldim1
of wei ght fesnpGde BPGrmangaose andfiomeds to 20% glaggnum. Non- evapor abl e
getter device conprising an alloy of claiml in formof powders wth
particle size of less than 250 m 5. A device according to claim 4,
wherein sai d poldegrscondiug tpaeaitn Lbewsaigteoopoyitions ¥ 5%heingsm 401 B0W, 125
gm 6. A device (20) according to claim4, consisting of a pill of
conpressed powders only of the getter alloy. 7. A device (30)
accordingsto be\@lioﬂ‘laécofrﬂﬁgf&ﬁclﬁlh RofRéighd dotpsitibPy (7330 - IR 1904 £ 12%.
powders (32) of the getter alloy are present, which are caused to
adhere to said strip by <cold rolling or deposition followed by

sintering, 8. eyl 4 i i i std

com o o o) RO RSSO U 1 RS FLA0R P
get t er al Ivoth pavifrilesizearidedsrkind®®0tim.s cont ai ner (41). 9. A device (50)
according to claim4, consisting of a container (51) and powders
(52) of the getter alloy which are inside this container (41); this

cont ai ner 5shavi ngieafte au@Peing GPERINNY, Heps 8 aib Yo Rrd@ro hPkSpasitd $178 {drised
between 40 and 125 pm.

6. A device (20) according to claim 4, consisting of a pill of compressed powders

only of the getter alloy.

7. A device (30) according to claim 4 formed of a metallic strip (31) on which
powders (32) of the getter alloy are present, which are caused to adhere to said strip by

cold rolling or deposition followed by sintering.

8. A device (40) according to claim 4, consisting of a container (41) with an upper

opening (42) and powders (43) of the getter alloy, which are inside this container (41).

5. A device (50} according to claim 4, consisting of a container (51) and powders
(52) of the getter alloy which are inside this container (41); this container having an

upper opening closed by a porous septum (53).



