"GETTER SYSTEMS COVPRI SI NG AN ACTI VE PHASE | NSERTED IN A POROUS
MATERI AL DI STRI BUTED I N A LOW PERVEABI LI TY MEANS' The present
invention relates to getter systens conprising a phase active in gas
5 sorption inserted in a porous nmaterial distributed in a | ow
perneability means. Getter materials and systens are widely used in
industry in all the applications wherein it is necessary to keep the
vacuum to control the conposition of the gaseous atnosphere through
t he sorption of traces of unde5|red gases or to protect deV|ces bei ng
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comon to nany of these materials is that they are generally in_ the
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particularly true in the case of desiccants after moisture sorption. This is a relevant

20  problem as in almost all foreseen industrial applications the absence of free particles is
required.

The problem is in some cases tackled by inserting the getter materials inside |
permeable containers (e.g. non-woven fabric envelopes, as shown for instance in patent
US 4,668,551 directed to insulating panels).

25 Another possible approach to the problem is to distribute the getter material inside
a dispersing matrix, capable of retaining the getter particles in a fixed location while
letting the gases pass towards the getter itself. Examples of this second solution are set
forth in numerous documents. Japanese patent appiication JP 60-132274 discloses
desiccant materials dispersed in a silicone matrix; patent US 3,704,806 discloses

30  desiccant compositions comprising zeolites dispersed inside a matrix formed of a

thermosetting polymer, such as the epoxy resins; patent US 4,081,397 discloses a



desi ccant system conprising particles of an oxide of anal kaline-earth
nmetal dispersed in an elastoneric polymer; patent US 5,304,419

di scl oses desiccant conpositions conprising a desiccant materi al

di spersed in a matrix that can be fornmed of silicone, polyurethanes
or simlar polynmers; patent US 5,591, 379 di scl oses desiccant 5
conpositions conprising a desi ccant ~étosen anong zeolites, alum na,
silica gel, alkaline-earth netal oxides and al kaline netal s

carbonates, dispersed in a matrix of porous glass or ceramc; patent
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when t he g&&%fdl%d@l%béseﬂmcmral and morphological modifications, e.g. swellings, which,
in particular in the case of desiccants, can be considerable; the presence of a matrix
surrounding the p'article of getter material can hinder these morphological modifications
and inhibit or delay the gas sorption reactions.

25 " In addition, some industrial applications may pose other requirements to getter
systems. For instance, OLEDs of the last generation require a getter system that is
transparent and has constant optical properties throughout the whole life of the devicq,
that is, soon after manufacture (when the getter material has not yet sorbed moisture, but
for minimurn amounts), near the end of the life of the device (when the getter device has

30 already sorbed relatively large amounts of moisture, even up to the saturation of the

system) and also at intermediate steps of the QLED life, that is when the various getter



-3- particles dispersed in the matri x have sorbed different anmounts
of noisture; the different |evel of noisture absorbed by getter
particles during the OLED |life can change optical properties of the
system such as its light transm ssion or refractive index, thus
inmpairing the quality of the display. The problemis discussed, for
exanple, in patent 5 US 6,465,953 disti osing a getter system for
OLED, conprised of getter particles in a .transparent matrix, wherein
the particles have sufficiently small size not to interact with the
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- a phase active in the sorption of one or more gases in the pores of the porous

material, ‘
The invention will be described in the following with reference to the drawings,

20  wherein:

- Figure 1 shows a getter system of the invention;

- Figure 2 shows one particle of powder of the ﬁoro_us material;

- TFigures 3a and 3b schematically show the gas sorption reaction that takes
place inside the pores of the particle of Figure 2,

25 The getter systems of the invention differentiate from those of the prior art in that
the material being active in the sorption of gases is not directly dispersed in the matrix,
but is present inside the pores of a “guest” phase, the latter being in the form of powders
dispersed in the matrix; this feature ensures that the physical properties of the system
are essentially invariant with respect to gas sorption: for example, although the active

30 materdal may undergo morphological modifications during gas sorption, these

modifications are not transmitted outside the individual porous particle, so that the



nodi fications are not transmtted outside the individual porous
particle, so that the -4- interactions between the latter and the
environnent (the matrix) are not nodified. Wth respect to the known
getter systens, in addition to the above-illustrated difference, the
systens of the invention offer a nunmber of advantages. Firstly, if
the dispersed porous material has weti defined geonetric features
(e.g. in the case it is a5 natural or synthetic zeolite, fullerenes
or the li ke), is capable of transformng a reversible reaction or
process |1nﬁe@0faonﬁcbntwméh®m¢r@nd éﬁ@tmmmmnt (Sheonetsis) ataeot modified. st er i ¢
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The getter system is comprised of a polymetic means 11, characterized by a low
permeability to the gas to be sorbed, inside which powders 12 of a porous material are
distributed. The means 11 may be formed of any polymeric material being poorly
permezble to the gaseous species to be sorbed; preferably, this polymer shows adhesive

25  characteristics, so that it may be fixed onto an internal wall of-the final device without
using additional adhesives.

The low permeability to gases of the polymeric means 11 also allows this latter to
accomplish the fimction of a barrier to the inlet of impurities into the body of the same
means, thereby limiting the amount of impurities that must be sorbed by the active

30  phase, prolonging in time the efficacy of the getter system and consequently the life of

the devices in which such system is used. By low permeability it is intended a



30 phase, prolonging in tinme the efficacy of the getter system and
consequently the life of the devices in which such systemis used.
By | ow perneability it is intended a -5- perneability not higher than
1x1012 (m(srr)3 nm2 / bar nmB . S) (m(sTP)3 stands for cubic neters
of gas nmeasured at standard tenperature and pressure). Porous
materials suitable for forming powder3-12 useful for the pluposes of
the invention are for exanple the natural or synthetic zeolites,
silicalites (i.e. substantially 5 zeolites w thout al um num,
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Figures 3a and 3b schematically show the operation mechanism of the getter

systems of the invention: Figure 3a shows, in a further enlarged view, a detail of particle

12, and in particular a pore 20, inside which deposits 21, 21°, ... of the active phase are

present, while the molecules of the gaseous species to be sorbed are designated by 30;

25  during their motion the molecules 30 contact the deposits 21, 217, ... and react with

them, thus being fixed on or by the deposits, with different mechanisms according to the

nature of the components of the specific couple gaseous molecule/active phase; this

situation is shown in Figure 3b by the “modified” deposits 31, 31°, .... In the case of

zeolites, as previously said, the active phase could be present not in the form of a

30  deposit, but rather in the form of particles being “irapped” in the zeolite cavities, and the

product of the reaction with the molecules 30 will be in furn in the form of a species



zeolites, as previously said, the active phase could be present not
in the formof a 30 deposit, but rather in the formof particles
being "trapped” in the zeolite cavities, and the product of the
reaction with the nolecules 30 will be in turnin the formof a
species -6- trapped in the same cavities. The chem cal nature of the
active phase depends on the species d%3|red to be sorbed. For
instance in the case the species to be sorbed is oxygen, the active
phase can be formed of easily oxidable netals such as the al kaline
netal s, drdpatd mehesutelvanitital s or 5 ot her netals such as iron, tin and

copper; metal hOXIhdes av ngofl c%q'edaf‘laltsor&e ecffles &Ta1rgflpoe?e or
copper oxide; sa S hos ite % on| easl
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car bocat i
- materials adding water: to this group belong epoxides; organic molecules with

20 double or triple bonds (activated); oxides of alkaline metals, of alkaline-earth
metals or of pseudo-alkaline-earth metals (i.e. essentially nickel, zinc and
cadmium); organic (e.g. phtalic) and inorganic (e.g, boric) anhydrides;

- materials undergoing hydrolysis or nucleophilic substitution: to this group
belong for instance some alkoxides (e.g. of aluminum, AI{OR)s;), some

25 halides, e.g. AlCls, acylic halides (and particularly chlorides) having general
formula RCOX (where X in an halogen atom), or compounds forming
carbocations;

- materials reacting with water with dissociation thereof and with formation of
either an oxide and a hydride or of a solid solution; examples of these

30 materials are iron for what concerns the reaction with water, whereas, for what

concerns the hydrogen sorption, yitrium, palladium or mixtures thereof;



- materials reacting with water with dissociation thereof and with
formation of either an oxide and a hydride or of a solid solution;
exanpl es of these 30 nmaterials are iron for what concerns the
reaction with water, whereas, for what concerns the hydrogen
sorption, yttrium palladiumor mxtures thereof; -7- - materials
bei ng sol vated by water, such as magh@si um'sul phate, or netallic
centers present in zeolites in order to conpensate the m ssing charge
due to alumnum In a preferred enbodiment, the getter systens of
the invention hmeterielsebeingr tolwated 1y peispemtly apmapessivgn sulpss ar emgtaltio
the visible radiati 1 hel [ evi ousl|
described; in thi&ltstérrgrgfftg%l{tﬁ %g&gﬁ;ist%%g&%fth tchlglp ?n%?/tgﬁ{l? on® e(’)ﬁ%{%e tng It%
for the applicatiwmmimm the previously cited screens of OLED type.

These preferred getter, systens rjse: - an,amorphous. pol ri.c
meane havi ng '8 1 SR ARLBIEIRY ToBive sypueEes G Bt L Tuter
powders of prapg¥tr sfliingadEpaddnt € th Misiilé £diation tHeuddohtynEf life, BRABGoudM t h
powder particles havin an size_ | ower than 100 naponeters; - a
phase actJ%&heH: o 13516?%1 s ivepma AL e nvrptien g Sablenior fze FHHERIOBIN t he
por ous nﬁ&gfejvﬁiuslykﬁed&rééﬁg§f@LEbQ*ﬂe¢d enbodinment, the conponents of
the systens exhibit, as additional characteristics, the fact that

the pol yreri clheeaprsteried gptsr pYRiAmS COfMESEas t he porous materi al
di spersed in th j i i , Wales
particl es havi ngn gllalz)é I né Itgorllycra;ﬁor e%ﬁg?hﬁ%iﬁ%gfl@x?(ggﬁﬁégﬁ%%%ﬁ%%g%@lt%gg.

The r¥ason for &hbed;first one of these two additional requirenents is
that polyners a 4 £ f l v _crystall.ine
conpl etely armr%ﬁ%%‘%%?g’g%h%g?%a?egis?}slglﬁhbﬁ%figf ?he %Esygly 76> obt a OrY? der

perfectly cryst pliclaehgpvidgmenmsizedspachal 10P namortdiescase of t he present
i nvention wherein Spovx,ézler. st be di rfFElersed in the ans %&1 i S
necessary to T e8&8PRCRETERIRIoEpPD P ShEEe $5F & POrg, a1 g PTRYs
requi renent conesteiiabm the fact that particles having dinensions of
| ess than half the wavel ength of the visible radjation do noi, cause

25 interact i s PRPIFRY SHIBMARY 1R eFRBRPIGRS iyt the F¥erph @xbibis, as
transpar egaytionhl dAecRALNIEME Fact WRAR® polymeric means is amorphous, whereas the

porous material dispersed in the polymeric means is nanosized, being formed of
particles having size in the order of about 100 nanometers or less. The reason for the
first one of these two additional requirements is that polymers are transparent only if

20 perfectly crystalline or completely amorphous: as it is essentially impossible to obtain
perfectly crystalline polymers, especially in the case of the present invention wherein
powder must be dispersed in the means, it is necessary to resort to completely
amorphous polymers. The second requirement comes from the fact that particles having
dimensions of less than half the wavelength of the visible radiation do not cause

25  interactions with the same, and thereby do not alter the transparency of the polymeric
means.

Polymers suitable for manufacturing a low permeability and fransparent means
are, for example, polyvinylchloride (PVC), polystyrene (PS), polymethyl(meth)acrylate
(PMMA), copolymers acrylonitrile-butadiene-styrene (ABS), copolymerized

30 cycloolefins, polysulfones, polyethersulfone (PES) and particularly
polyaryleneethersulfone, copolymers with polyvinyldenefluoride, copolymers with



Pol ymers suitable for manufacturing a | ow perneability and

transparent neans are, for exanple, polyvinylchloride (PVQO,

pol ystyrene (PS), polynethyl (nmeth)acrylate (PMVA), copolyners

acrylonitrile-butadi ene-styrene (ABS), copol ynerized 30 cycl ool efrns,

pol ysul f ones, pol yet hersul fone (PES) and particularly

pol yaryl eneet her sul f one, copol yners Wth pol yvi nyl denefl uori de,

copolyners with -8- pol yhexaf!l uoroi sobutyl ene, copolyners with

pol yet hyl ene, copolymers with pol yperfl| uorodi nethyl di oxol e,

chl ori natpégﬂ'%ﬁﬁ%}lamii?@géyl%4 yieppaaaers pwith £ pgbethykned cpmlypiers desth

(FP1), pQloygerhenlifetifloxoROlBHINEE HoBeR hal Ak A RGN
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resins, epoxy. resins, polyurethanes pol yl ene

(PTFE) arm@limifigs 4FDyrelugarbopatsdPEhvenclyeiliytmjerepbémiata (PHT), kerylie deimst o
obtain a i , } I nd, .their

manut act P PEIE Bl bieibn BN, pbiIfn SRR B i b, Pl g
t o obtSai rpolymess @GR)um free vol une of the pol yneric neans, the

m ni mum or der, equl arity. of he pol yneri ¢ chai,ns,. the naxi
Crosa Tt okt SeB0e LR el & MY oBSIRAPELY Bt 5 ikl PRPEATL.

i nt er act ithris maifacttulieg pexesat ira gra@eidl aslectdd Qmdi S H&¥E a0bwinheo obtain

i nventi orh,tlenaﬁ%ﬁ%ont i r}/ in ad |t|10n to the al ready ci tepJ corr{:)o,nents,
al 50 addi-ts GHAFE) EPeiolms ol PoRAHYC SO RE Sy (P BERUE rernd sesaribnek he
achi evemein palfmédeciaRise theh0ixiQ AR se-link Atk,d8e LIQIAGH S8 ddASiHPAIOUS

mat eri.al catalysts may_ be present, 15 capable of accelerating the
10 hed@ﬂi%‘é‘ﬁ“Btﬁ%w‘%%é’?"g%th?ﬁerﬁ’éat%rsﬁ%“desand the active phase: for

react’ Oﬂé

exanpl e, in the Gashs Ar HBSnsQKiBL AL %m&i?} ?fgg%iﬁlﬂﬂscatﬁié et OEgan! C

mol ecul es by addition to a double or triple t he catalyst could
be an acicemBenelishalse adsitiomeldplagentsy impwivingosonBr prapstiied or mupdrting ithee

pl ati numagfggveﬁg,k‘{?f{hg%g@n catal yze the sorption of hydrogen, other
ckel,

nmetals |ike ni iron, rhodium ruthenium copper or 20 silver can
al so cat al yzEomexeamletiysidd theguoresi afinthe ipowonk niaterizh vaintyganigy bo predind

vortot g B o AL A i ERtrare s BadE ot hrD U oF ot
mechani sphaseOftre exashiderein thet bt ofethe berpddest iwateorife indagudted wegniche
per neabi | i f.the.qgetter stem are nanosi zed particles forned of
i nor gani 8“05%%’%? e dlgﬁ% g doublg ordgple hopdythgcatalyy ca‘iﬁérﬁ’PﬁBﬁ]F‘i%éﬂJé&?
tungst en agrdify t LBWis®f Bi8ensiel meia@X{kd latinkirPHdUsRL AN LH a8 Rt A S e
sorption of hydrogen, other metals like mickel, iron, rhodium, ruthenium, copper or
20 silver can also catalyze a variety of reactions involving an organic compound and a gas,
both through the formation of coordination compounds involving the organic componnd
and/or the gas, and through redox mechanisms.
Other elements that may be added in order to reduce the permeability of the getter
system are nanosized particles formed of inorganic materials such as silica, alumina,
25  aluminosilicates, tungsten oxide, zinc oxide, tin dioxide, titanium oxide and also
particles commonly known in the art as “platelets” (see, for instance, the article
“Polymer nanocomposites: from fundamental research to specific applications” by H.
Fischer, published in Materials Science and Engineering, vol. C 23 (2003), pages 763~
772); the function of said nanosized particles is to delay the diffusion and improve the
30  uniform distribution of the impurities.

The systems of the invention may be produced by pre-impregnating the active



particles commonly known in the art as "platelets" (see, for
instance, the article "Polynmer nanoconposites: from fundanental
research to specific applications” by H Fischer, published in

Mat erial s Sci ence and Engi neering, vol. C 23 (2003), pages 763- 772);
the function of said nanosized particles is to delay the diffusion
and inprove the 30 uniformdistribufiron of the inpurities. The
systens of the invention nay be produced by pre-inpregnating the
active -9- phase in the porous material, and then form ng suspensi ons
of the S@hésefnﬁegdﬂ@bﬂﬂs RE0ALS a:tm&enifairmhgn suipenqmisymbtﬁecwmmrsgnateﬁ

this has sufficien OW V| Scosi t v ossj l e
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wel | knowRroPHgega 2 SlFgi Whergn 1%5@&%}@%%?0 AP AR 8 pf¥er. ke

chl or gf OlsfiahRC 64108Hs adhdiRLt By | hOcHBYEh qRIARG ardli Bl wnsmow de ofgaic
pol yaryl eneet her sul f ones; njtrobenzene and trichlgroacetic acid for

PET. Al t chomisiryieramples pE spyeas e chlgrafennm apeonep dmsiphioparmide Pofhe
por ous ”%f;ﬂéthﬁéu(f o€ pr&g%g&h@e%e%u%ﬁe% %fo‘b&?zeﬂé‘%ﬁ@ tﬁ&@or@éc‘%ﬁéj SAr S

of the rs or 10 nononers which formthe
pol ymer) ferET aﬁd@matﬂwdypﬁ lis/pessiblsdo florrme wspmmhpm@nghe PQ??UE‘r mateatli ng
with Wradi ation LidoSiefRl §O
possi bl e %% Hﬁpr%%la%a&lotfq%gg&g;ﬁ g%:e?%gtﬂg %ﬁ%%g?%ﬁ§&gﬁfd Egd%né }ér? gr gani c
cheniit r ynenshersothicke gyl formgthe 1pulrymhé rand esicse itipt pabyrser BRergedaintsitage-8.

solution,(if,.this Drecur.sor

ow vi sedvrtiinyiioyvadRiel S RartP e fhe s ReBER IOk ako petibit 87, o)

are 15 alaig@agiyably egeittants"yrehe wdiukieehni int ﬁrgsnjc tohézhﬁtrmhdlsn,ot ogquiring

dlrectlylntheflnal housi ng, for '1&1 suita%lelnte nal

surface dvritherdesprpsions, Bastarpg solytion (ﬁ)(}ﬂgp@t EP@YW%(’“ é’é?‘?ubs(?{f ‘ed

into the (egl 18 viQESHBolyinbr HRMeIAmiARER bw&e&@br dma‘ SrofTRaniHaY aRs
"solid" in this case, a material having a very %Ee Vi s\cbgm ty, such

as t dSmaiekeadyrpreseat, @Wéﬁ DOHEE Yt sBEbismP é;tqr@ﬁﬂﬁh’ B piing, for

pol yneri ze%.xjn oh’ﬂa thble Ytern fsuffgl:% o%%OIE%ﬁ&?éeﬁ}’oﬂﬁ@%élfcﬁmﬁ&turgQasby

rralntalnlng e polymer in the nelted state, by cooling. -10- CLAIMS

1. A get tbeen m@demqme)iemd hoheng g ermasfe to @I@tﬁ’ﬁﬁn@ngwés solid”,

ggngglr Elenl'cll this caB a%nnﬁénaﬁ ha@ﬁé‘i Vgl‘}’ %}ghRRS%Bél%, Rﬁhg@%ﬁﬂ{aﬁl i %Vg&gﬁﬁe)t 0
by extraction of the solvent, polymetization in-situ, o, if the low viscosity was granted

20 by maintaining the polymer in the melted state, by cooling.



5 - a powder of a porous material (12) distributed in the polyneric

means; a phase (21, 21', 21", ...) active in the sorption of one or
nore gases characterized in that said phase is dispersed in the pores
(20, 20", ...) of the porous materialjgand said poorly perneable

pol ynmeric nmeans shows a val ue of perneability not higher than 10 1 x
10-12 nmB(STP)m 3bar'n2s 1. 2. A getter systemaccording to claim1,
wherein the porous material is choses ApyRNg natural or synthetic
zeolites,. silicalites, alumnosilicates, fullerenes and netal -

organi c frameworks. 3. A getter systemaccording to claiml, wherein

when the gas t be I gﬁ?‘é” i I S+ &hosen
anong easily O)(i()l da Q%S'gﬂ%%’(lﬁgﬁﬁox elifsé}ﬁoél\%ﬁir‘]gl\é?? %J\%VQSZ%@%%
state, salts M@ihmph@wmﬂ(él)momhtpetpte@lﬂbttcethalgiawﬁtcahfdsoe!aﬁt |y oxidabl e

organic 5C0MPO e m.3, Wherein
said eaS| |y O%‘:P%’ﬁ%ﬁf %P%ﬁ%&%ﬁlgy@# ‘?éﬁﬁ ﬁ%ﬂ&ﬂ%}:é}i{ﬂ%@hﬁg{ al s,

al kal i ne- earthplme ezzszm; 20t heyactied ml the suetivnar on¢ onmotel gases20 and
copper . tter Systema ordl to,clajm3, rei,n sai.d net al
ot e hovFHRgETen o5 it P rare et b bt bbise D8 P 2 bt
copper oxi gfiferiaf and\ getter syst em according to claim 3, V\/ner ein said
easi |y oxidabl e ogrganic npounds are chosen anpbng pheno

secondary SHREPTFEPHMCAYS Poltymeaeﬂ?é?%shawa a vaipe gt ReRepbyity ?of highsacthay

system@ccgrmgo‘igni3ﬁgxqi)ﬁr3ggr1m2gvmer ein when the gas to be sorbed is
carbon nonoxi de, the active phase is chosen anmong nickel, iron,

al kenes, ani ned and sefwsyren apsprding ioplegehyghesin fie pareHsBaeiAd is chosen
or ganomet alhhe, GAIRP WP dShthdlic z%g tsﬁ{caﬁ%§tﬁmﬁs&ﬁéﬂému1k9elﬁé @hdmktal-

wherei n when the gas to be sor 30 ‘carbon di oxi de the active
phase is aotgpuicdaingwodss. an alkallne or -al kaline-earth netal. 9. A

getter system 4000t gng ool ik WORGELWHBER iR 2 5usti pESorBEs e

is -11- nitrogéen the actrve p ase chosen anong bari um
the c otﬁaouwchfgaa,uhd acting phasy jslthodiensimong eashygiidable myisemetat oxidel ayirtgo

claim. W‘;vero%dafion st%{e, sgl?s %’tﬁ p%%qul?te o%r&%gpﬁo%te anion and easily oxidable

organic compounds.

4, A getter system according to claim 3, wherein saidz .easiiy oxidable metals

are chosen among alkaline nietals, alkaline-earth metals or other metals such as iron, tin
20 and copper.

5. A getter system according to claim 3, wherein said metal oxides having low
oxidation state are chosen between manganese and copper oxides.

6. A getter system according to claim 3, wherein said easily oxidable organic
compounds are chosen among phenols, secondary aromatic amines, thioethers and

25  aldehydes. '

7. A getter system according to claim 1, wherein when the gas to be sorbed is
carbon monoxide, t.he'active phase is chosen among nickel, iron, alkenes, amines and
ketones in the presence of lithium-based organometallic compounds.

8. A getter system according to claim 1, wherein when the gas to be sorbed is

30  carbon dioxide the active phase is a hydroxide of an alkaline or alkaline-earth metal.

9. A getter system according to claim 1, wherein when the gas to be sorbed is



wat er, the active phase is chosen anong: epoxides, organic nol ecul es

wi th double or 5 triple bonds, alkaline nmetal oxides, alkaline-earth
net al oxi des or oxides of nickel, zinc and cadm um and organic or

i norgani ¢ anhydrides and conpounds formning carbocations; alkoxides,

hydr ol ysabl e i norgani c halides and acylic halides; m xtures between

iron and yttrium or paIIadiun1 and magnesi um sul phate. 11 A getter

system acc abl e of Jnt |n|n t he

t?/ans par eng{i/q-g v%lfglag{lée ﬁﬁasgf‘s alﬁé%?ff‘%‘tgdl ﬁ’aﬂfﬁ? thec?Sﬁ‘BP'i‘%q Helis andypy
anor phous pohphpwinec neans bei ng poorly per rreabl e to the gases to be
sorbed; and - of .a orosma rial distributed in the

pol ymeri ¢ means% p%ﬁ%%ﬁ“{éﬁf%gcq%ﬁ)%@t" 35% Loy Wil @iﬁlsi’ewhﬁlbﬂﬁgéﬁ tosberspthed ds
mean size of/atbxeﬂﬁe dckige phA B RAGNERLAGAE: eis&ua aRfe AR Sle@ds With IButid6r
sorptio .0 ases in the pores. of e porous nmateria

12. Ag g?’%é‘n?ﬁ‘@ﬁ%? el oxidesctlplipe-parth WE“F exiflesseri axidss b miskelczine
means is Cﬂﬁﬁseiunﬁﬁﬁpgaxﬂi)'d%é:ﬁfy | &hhﬁrg&ﬁ: (ﬂ{&depoﬁﬁ@tc\ﬂﬁﬁg&&la%mmg

pol ymet hyl (et h) acryl at e copol yners
acryl oni t r iPEERHORE @ﬁ@ﬂé?%}’é‘ﬁ@ yeas)norgaaisohslides @‘édwﬂ@ batidegiohixhires

pol ysul fon%w@ﬁhﬁﬁhﬁ@&ﬁﬂﬁ;ﬁ% al{abEm) and:rﬁ © Aty

pol yvi nyl denef | uori de, " copol yrrers W't h exasﬂ or0| sobut yl ene,
copol yners wit Al pél \Esttery [ssiem é@plldilgg‘réq sclmm- H, capable of maintaining the

polyperil oAUl uiaheur L OSLTAL St WA g, POl ™ 0o

pol yet hyl ent earepm@rmlaom polyRETIY memn IbyBiglposndy permreenble Ito ¢hei ghsarty Heabrbed;
polyners (LCP),4 25 13. A getter system according to one of clains |
or 11, further containing, inside said pores, catalysts capable of
accel erating awcleeafabomsbmtwsbbdﬁstﬁh&e@asb@pdlﬁnﬁﬁ:mms bed and the

t h r di t I 1
compr 1 ng oherieiee Pt B SORlF BRBGEPHF Adhesd ol Br Rt Bl sfolsen™
per mealdf| i tuyd afphsw abtivel iy e sorpt®ns ond6r Afore Sasgelid e 084 6Mhe porous

according to cl§|m14 wherein said load is placed in the polynmeric
nmeans in nglr%gﬁ ed form -12- 16. A getter systemaccording to claim

13, wherein saig czatg@ttylsﬁystem abvosdy &EmNe: Rl a!krhéirbiﬁl saﬁﬁﬂ:élﬁﬂbﬁ@heans is
nickel, ir r%)s.enr 21?19)1'15 rBoI};vlilrgy? rlilc{n (P%(Spgglysat{r]r%ng I(PS), polymethyl(meth)acrylate
(PMMA), copolymers acrylenitrile-butadiene-styrene (ABS), copolymerized

20 cycloolefins, polysulfones,  polyethersulfone  (PES), copolymers  with
polyvinyldenefluoride, copolymers with polyhexaﬂuoroisobﬁtylene, copolymers with
polyethylene, copolymers with polyperfluorodimethyldioxole, chlorinated polyamides,
polyimides  (PI), fluorinated polyimides (FPI), polycarbonate (PC),
polyethylenterephthalate (PET), polysiloxanes and liquid crystal polymers (ILCP).

25 13. A getter system according to one of claims 1 or 11, further containing,
inside said pores, catalysts capable of accelerating the reactions between the gases to be
sorbed and the active phase.

14, A getter system according to one of claims 1 or 11, comprising a load of
inorganic material for reducing the gas permeability of said polymeric means.

30 15. A getter system according to claim 14, wherein said load is placed in the

polymeric means in nanosized form.



17. A getter systemaccording to claim13, wherein said catalyst is
an acid or a base according to Lewis or Broensted. 5 18. A process
for the preparation of the getter systens of clains | or 11,
conprising the steps of. pre-inpregnatig the active phase in the
porous material; and form ng suspensions of the so inpregnated
porous material directly in the polyneric neans. 19. A process for

t he preparation;of r systens.of. clai,nms | or 11, 10
conprising the Isét)'ep}é r%F &e%‘rsgeml r‘% °£‘§?ﬁaf‘% g ﬁé’ Zdereln sy Latalysh iy pleosen
por ous mat efieng platimmyipaidpdams, udgkel &bﬁ;ﬁh@ﬁurﬁ,ﬂﬁth&z?luinﬁ@é@%ﬁfd%ﬁv@?r ous
material in a lj~fgui I.ng.a sol vent f._the polyneric neans;
di ssolving in tfhﬂ s%%%geﬁé%&ﬂ“ freordiog qum\/&& H%Wﬁubwd tatglyst iy am asitHerh
to form t hebgsehgovsdingtorfmaisor BioehstednOVvi Ng t he sol vent. 20. A process
accor di ng to cl‘?’ m,19, whepeipn said solvent is chosen anong: 15

e

ei
di net hy!f or mani é’h@?ﬂ’ﬁ?&f"ﬁﬁﬁ%ﬂ%ﬂ@l Rhdhe gviter Rypipmerofi daims 1 or 11,
pol yar yl eneainipeisinglthosieps ¢ff predRRRRARMARS adtive GRAQ IAAREL b
the polyner_ is, PET. 21. Af\tgr ocess for'g thg prgpar‘e{ti.onﬁ%@u%ﬁé@%ﬁ?%@
systens of CfBRgsuspepsions of the s dmprsennied prsous mpterisk dirqstlp i ther miymddang
the active mphmse in the porous material; 20 formng a suspension of
the so i npregnated porous material in a liquid being a solvent for
the precursors i8f PhBrogessyge theprenarpiigncof tite getter nysende df totzithoinot he,
pol yMerioc rgapssing Hhs $RhY bR 0nred RO R rieal 4, SHSpension. .
causi ng the pgl yrr%ri zat.#on g?égiggffgﬁag@gctgggg?dse ?%a%?éﬁéﬂ%lp%’@s g
suspensi onoEHee B SHIPORSIRN ?ﬂfbe swimmﬁanateﬂ Dorofis prateriab in aliquid deing atselverne
ol nal o b 8 péimeHOSHERD ARbH:RY BPRE SRl Fro Folyimer Witk viteh Wi

intended to form the polymeric means; and removing the solvent.

20. A process according to claim 19, wherein said solvent is chosen among:
15 dimethylformamide and  dimethylsufoxide when the polymer is a
polyaryleneethersulfone; nitrobenzene and trichloroacetic acid when the polymer is
PET.
21. A process for the preparation of the getter systems of claims 1 or 11,
comprising the steps of: pre-impregnating the active phase in the poruu‘s material;
20 forming a suspension of the so impregnated porous material in a liquid being a solvent
for the precursors of the polymer with which it is intended to form the polymeric means;
dissolving said precursors in said suspension; causing the polymerization of said
precursors to take place in the suspension; and removing the solvent.
22. A process according to one of claims 19 or 21, wherein said suspensions are
25 stabilized by adding surfactants.



