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To remove traces of 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, oxygen, hydrogen, carbon oxides and, in some .

cases, nitrogen. In order to accomplish: 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 oh the material composition.

NEGs are generally metals of the III, IV and V transition groups or alloys
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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% zirconiiim", YIS% cobalt and 5% :
mischmetal (a commercial mixture of lanthanum and/or ceﬁum and Rare, 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.
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20 | ‘The alloys of the invention are those falling within the pofygon highiighted
in the temary diagram of weight percentage compositions of Figure 1. ’ ) |
Among these, preferred are the compositions Y 75% - Mn 15% - Al 10%
and Y 70% i Mn 18% - Al 12%, represented in Figure 1 as points a and b,
respectively. B ' |
25 ~ The alloys of the invention can be prepared by melting in furnace, fror’n‘
pieces or poWders of the compbnent metals, taken in the mutual ratios
corresponding to the desired final composition. Preferred are the téchniqueé of arc
melting under inert gas, e.g. with a pressure of 3 x 10* Pascal (Pa) of argon; or in.
an ind{lction furnace, under vacuum or inert gas. It is however possible to adopt

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

Melting requires temperatures higher than 1000 °C.
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30  thereof powders 43 of NEG alloy; and figure 2d shows in cross-section a NEG -

device 50 consisting of a metallic container 51 having inside powders 52 of NEG
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Thlgﬂ@Qﬂﬁ%Ie describes the preparation of an alloy of
adhe i nVRRIWNMPLEAY al l oy of conposition Y 75% - M 15%

- Al 10% corresponding to point

This example describes the preparation of an alloy of the invention.

An alloy of composition Y 75% - Mn 15% - Al 10%, corresponding to point
‘a in the ternary diagram of figure 1, is produced st_artihg ‘from powders of the
component elements weighed in the desired ratio.r The powders are mixed and
| 25 poured into a water cooled coppér crucible of an arc fufnace 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 5 minutes; the melt is then allowed to cooAl 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
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EXAMPLE 3 .

In this example are measured the hydrogen equ111br1um pressure propertles | -

of a sample of an alloy of the 1nvent10n
‘2_5 The measurement system is fonned as a glass bulb, connected to a pumpmg
apparatus through a liquid n1trogen trap which helps to keep a low background
precsure ‘during the tesf; the sample is heated from the cutside of tne bulb by |
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 sample 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 temperature of 600 °C and the bulb is isolated-
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25 - EXAMPLE 4 ‘ _

The tests of example 3 is repeated, measuring in this case the hydrogen
equilibrium pressure 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 graphicaliy
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.



features and preparation are described in US patent
No. 3,203,901), while segnent 20 3 represents the
w@e@pasgsses of an all oy of conposition Zr 80. 8P€FI112007/000373

14. 2% - m schnetal 5.0% (known from US patent No.

5,961, 750). Segnments 2 and 3 are portions of lines

obt ai ned by averagi ng the data8resulting froma nunber

of experinental tests carried out in the past with

sai d known alloys in the sane -conditions as described
above faxavapplges 1. 25 EXAMPLE 4 The tests of exanple
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The graphs of figures 4 and show that the alloys of
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20 - 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 conpared to two
alloys of the prior art that are considered in the

wo p@bd4s3s2 havi ng particul arly good features asPCEUE0WH00373
this paraneter. 20 Finally, figure 6 shows that the
all oys of the invention also have better sorption
properties for an oxygenated gis (CO conpared to the
same two prior art alloys enployed for the conparison
of exanples 3 and 4. WD 2007/ 148362 PCT/|T2007/ 000373
-9 CLAIM5 1. Non-evapor abl gjgehier alloys conpri sing,
by weight, from60%to 85%yttrium from5%to 30%
manganese and from 5%to 20% al umi num -5 2 AIon _
according to claim?1l.of weight co ositi Y 75%
150 - Al- 10963 evmqr%hle elith By LR EEmEY B fgml 60% to
COMReg| }tﬂrﬁﬁl YrofD%05-t0 N0 B gandde ailxa%bnfls%l‘tl@ noGVARaimaRl. €

-getter ‘devices conprising an alloy of eclaiml1 in form .

5_0 of pdwdeAdonacdordging td elrien §jof averght p@@BO&ltnrahYﬂé% mMn 15% -
BS Q?es according to claim4, wherein said powders

hav B Yicle size conprised between 40 and 125 m 6.

A devi cg. (2R)lopaeidihg o élaine | af WMefbht Canpdsitiorny 70% aMn 18% -
pill of conpressed powders only of the getter alloy.

15 Al 1A%devi ce (30) according to claim4, consisting

of powdgrs ﬁgg)e(%;ﬂra gét%rr d%lg&yc ﬁﬁ)g'ﬁﬁ{gea%dalfa)g é)? é:lalm Lin form

netalllc str cause to

10y ofpdwlderowith partiele siansfIéssitiei 50l dnowed by sinteri ng:
8. A device (40) according.to claim4, consisting in

cont ai nér (Reyicss ackording tasim 4o paisTeiRySaid Py wHsrs |ha%€ Part101e size

whi ch ther I 3) of getter alloy. 20 9. A
devcg%p?gﬂ%eggggrgﬁggl?o-c'ain14, consisting in a '

cont ai ner (Aldevice(30)dRcvdingho chihet, aomidingdeapill 52ormpressed
getter al'loy and haV|n? an upper openlng closed by a

por eg\yd% prlyraf thesgetter alloy

15 7. A device (30) according to claim 4, con51st1ng of powders (32) of
getter alloy supported on a metallic strip (31) and caused to adhere to said strip by .
cold rolling or deposition followed by sintering. - -

8. Adevice (40) according to claim 4, co_nsistihg in a container (41) with
an upper opening (42) inside which there are>poWders (43) of getter alloy.

20 " 9. A device (50) according to claim 4, consisting in a container (51)
inside which there are powders (52) of getter alloy and having an upper opening

closed by a porous septum (53).



