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"GETTER SYSTEMS COVPRI SI NG A GAS- SORBI NG PHASE | N THE

PORES OF A POROUS MATERI AL DI STRI BUTED I N A PERVEABLE
WORANSI31THhe present invention relates to gettePCHYRDGNB0539

conprising a phase active in gas sorption in the pores

of a porous material distributed in a perneable neans.

Cetter materials and systens are wdely used in

i ndustry in all the applications wherein it is
necessary to keep the vacuumor to control the

“GE'??E@%%?S‘I‘ 49 I ifl PORES OF
S

et E@Rﬁl@ MMHERHAIS EdSTl@BIi’IIIEﬂD INUs PERASEABEFIIEANS”
materials, such as active carbons, particularly useful
for the sorption of organic substances or zeolites,
STl ﬁ@seﬁf irfleHIdN Polat$ @J Blttek @Ystbh® cOMPAEIMET ISHach aSBRUS gas
nol ecul es having smal |l Size.” Anot her cl ass of

sorptiparin |t1mpoa¢s| cyf e pctremsemaﬁengl Gsinpaied isa pgmeeblgmcsas of

S5 GLD S AE TR R B TR gons

wheréih i6 lecbgsaxfy%q{h@p Che hduSmSetcld caatrétherdodp®sition @f a gaseous
calghﬁghéglorlde Cad 2), %Eerchlorates (e.g. magnesi um
dhe sptéornof)izaces %S (e. g. cal ci um
r
SR Taferidie Sy, vefcrop S0l BMERNAR bRl Meualt Mch as
active laeﬂboas ,paftorularkangefe, fondhe sorptisty 9 rgumiosgstinces, or zeohtes
i subst ances, | %hg% t hey. are %enerall 'T tFe Jorm
St 103p8’{/\& g 1958t 108 tbemoLHting of,Brsears mpolecles H1es Fpa tSlze

Anoth@d 8§ of %):ii’t@ulbﬁy RAsebieid didpouhddig cbi {}19&1 SRRy @bud Hfmical

desiccants after noisture sorption. This is a relevant
desicpandh Ispeni e farmeibtyosiorplian, ﬁlmhe@élemomd@mﬁ glkaline-earth metals, or

somea%bs%géll oé%ﬁ tsﬁ %%J éﬁrl:aﬁges {1 éocggcu%lggctgs tlg § C?) b%erchlorates

(e.g. mawstunmgemhbrzge,tMg(CImjz)a ot llphisd @8 bﬂ&ﬂiﬁﬁéﬁﬂlﬁla‘ce CaS0y).
c ntainers (e.g. non-woven fabrjc enve] ope as shown
© presteah eemmangasame afishe mpgssiabsysedfpr edigmogl of gaseous

1mpuhﬂ§% Ll 9 f&aé}%}r@t) . o Q?%geeﬂo&sdrgblﬁc PBRAREY it Qhag I?ﬁegl are

problemis to uté t gett material i nsi
generdily e thsi fogn mﬁppwﬂ;arsozaﬁwut @ colﬁesrosat mrfﬁmelg to ierng edrhypact bodies;

rtic in a fixed | letting the es .
this 3 Fattobsfiy, e B therfBee of Bt dediopaMipfi fotstf sprivigH AR is o
relevEiRCtOBlefOhdin SRt @11 SBlesdr ﬁlhuétﬁalnélﬁ?’iﬁﬁ’t%s%g WBRAES of free
Japanese patent application JP 60 2274 di scl oses

partiglessis geiedmat eri al s di spersed in a silicone matri x;

gf(;ﬁe Eltobi'éﬁl 3s {0 450?1 %Ess ?Acﬁfeﬁsb qﬁée&ﬁ@&hﬁa g%ffe)%sl#latjegﬁsmmde

I'sing zéol ersed or ned
permeiblacontamers (e.g. non-woven fabnc envelopes, as shown for instance in patent

US 4,668,551 directed to insulating panels).

atmo

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 application JP 60-132274 discloses
desiccant materials dispersed in a silicone matrix; patent US 3,704,806 discioses
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
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t hernosetting polynmer, such as the epoxy resins;
patent US 4,081, 397 di scl oses adesi ccant system
w@ompiaIsg particles of an oxide of an al kal | PEF/EE006000539
netal dispersed in an elastoneric polyner; patent US
5, 304, 419 di scl oses desiccant conpositions conprising
a desiccant material dispersed in a matrix that can be
formed of silicone, polyurethanes or simlar polyners;
patent US 5,591, 379 di scl oses desi ccant conpositions

. sing a. desiccant chose n eollt .
desiodg i Pels yRRne S e T PP o g Geg s it f P in
an elﬁﬁbﬁl&ﬁc CRuIaBat sentditspes 364419 @sdBdes | destdcaorcditpositions
| ass or ceram c; patent US 6, 226, 890 Bl dlscloses
comprcsgg @d@ﬁlccawgmémal\mmeéied in aimairac gt cambe frated & fghcone

al kal i n t )17kS € t
romht b AL RS, BUHE S POl desin
comp@siﬁyrm%dimbﬂirﬁﬁ@aecrdyha&m chiosat hﬁro&g mhﬂmds |alumima p'.ﬂtcengel

oS LS AN PoeRer L O T o 10,07 SR o
poroug %ﬁs? o esalgﬁt Fﬁtbfi’tl wshel ml §9Y) B ]pélgﬁ%es ld@m@cﬁ)@ s WhRerein a

i'sc ccant systens conprised of a desiccant
desicomat meicab] @igs pe nlkeling-narth metal nxide) i§ dlfmexsed yeat Rglyeiee, such as

B

is saidits Haps &t propdrBesEnpRicdntingict dvB@tincretstngt Khetsquon speed of
reaction mntﬂ the gas to be sorbed, the

waternlgst g1 @ﬁswg@ﬁemaqeng/l dmelly gprientsVP (819042 g% di1sclosles deS{CCEmt
systelﬁ? g ?H@h?@% e c{ég(%e(ﬂtciﬂ&ﬂe M disFerbed V&L gi = Whofethyidhe,

ar I n case of des ccants can
polyp%p}&erﬂﬁpc&jﬂdlﬁadléﬂeeorgfo@ammmsm mat ri x surrounding the

ticle of gett L hi
et gt 1 AP foIBa! O e SRS firpsedat Diss BgreRta s that

due tQQ < ﬁa‘%ﬂ?&ﬂ Qi 1RaGhH RBe sbibe@dllb tdef mBRARI hHHAT hrergoes
appl i cations nay pose ot her requirenments to getter

structgyed taadsnorﬁmloglnslt landlé'lcamrga nigc sWellings, evtiich,i ingpagiiarapshe

e SR, S AR A5, ) L
partldl)é @P gétfe'r @&atéﬂ'laﬂ Quf hatder ttl{b@e whRpleolbditf mbditibioke \aha éahibit or

soon after manufacture (when the getter
delay@@@&Suserptwaseaﬁ@pnyet sorbed noi sture but for m ni num

ealdg{é]}%%lb r&gé;\gllll{ug ?%8 {ag‘g%dg fhed F%F (?hé%’ tsg{rl&sgater

systeﬁhﬁDEdSﬁ ﬁlst@ﬁcem)r@nw thwetﬁmtngdﬂsplaym €OEBDs) af ﬂmnlastf gembeation
.systen) and aiso at internedi ate steps.of t

requifs 4 éettef RYYemR dhapircranspareptanddias cotiant PRSA! P Qﬂe&es%goughou‘f
the v&%?i%ﬁﬁé §Pg1e'd@V1'bQ echﬂ% rdodn BAMEN SRITREEHe Pivh b R YottaMRES! has

nmol st ur e; different |evel of noisture absorbed
not yey sgbed molpmret but éc; oiniinng emew@s)EDetr the adnoictignigfe of the

dev1cp$(tg:t}§q#l§pr AR etvllce S‘has alregc?y §c’<}/ gé({s Hﬁ‘latlveﬁhaagsé a'ngosl’mksi ogih rBoisture,

even up to the saturation of the system) and also at intermediate steps of the OLED life,

that is when the various getter particles dispersed in the matrix have sorbed different
amounts of moisture; the different level of moisture absorbed by getter particles during
the OLED life can change optical properties of the system, such as its light transmission
or refractive index, thus impairing the quality of the display. The problem is discussed,

for example, in patent US 6,465,953 disclosing a getter system for OLED, comprised of
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or refractive index, thus inpairing the quality of the
di splay. The problemis discussed, for exanple, in

w@ate131US 6, 465, 953 di scl osing a getter systepeCT/Or2006/000539

OLED, conprised ofgetter particles in a transparent
matri x, wherein the particles have sufficiently small
size not to interact withxthe | um nous radiation.

G ven the inportance of this application, in order to
illustrate the uses of the getter systems of the

t f | t t .
gettr pASdcIPRInGL EEISPABB RS, Yapiear DEEtERS oYY FHECTRUGAPTSA7S
not to ﬂﬁeerla&fwﬂt 3& 1 ioud ?a’%l'c?tﬁgl BVerPBie %?&téh%@ df s @pplRsation, in

icatlons. ject of the present inventionis to
order for ﬂmls’dﬁe adhgestsenf $tyesg@mrfsystegasotéﬁqepmwgﬁmnp&e&;m@genyﬂ{ be

s PGSR bSO B, b e Mok SPURSH S ot

generaﬂﬁ%dgﬁiy‘%aélécﬁuéea ih bef@sARatiénsbe sor bed a poWder of
porous material distributed |nthe][o ¥ner|c rreans
(abmeéhmwe@émmntmelS sopyowvids gttehivstedt IgARSYRERY | n

% d&) 8% 68 BRI p{'éggl%tp?l(/?rﬂﬁn”%ﬁ dn@! otlﬁegr by epd bE’tQm‘éﬂ'\lllth a

bed oW ng Wt Perence to the
getterdysaame@ﬁpnsuilgr ein: - Figure 1 shows a getter system of

thelnventlon ti,cl f th
boPRbTReRTIS PRI RS BREL b Ry O
sSc Iﬁgyg%'ep@i} 4 YorShOWateR81 HaSILERERA HRPolyRRGId Beansat

tak place 1nside the pores of the particle of Figure

2 aTiesgativerin Syestoaptionod! eneeori mMoigERpeindps PR A FhétRé’muS
romthqse of the prior art in that the nmaterial being

acte4n the sor ption of gases is not directly

#hé Rvehsh Will bbdedtiibed Xn tHeufollos/iny witkméfeiensé dettchirawings,
pores of a "guest"” phase, the latter being in the form
wheregf: powders di spersed in the matrix; this feature

SISHEER 1 sHah: haedy Shias (R SREiidhes Of the systemare

esseé |aI aria t Wi th respect to gas sorption:
f orF@xraap;hews alptuticlegdf thérpormos materiabperdeal may under go

hol I di f d '
modiERen P aRd I aetiegcer! ﬁémtith% i S

'nddlé(deqﬁﬁhe@t@ﬁaefé‘é o dpa@tuﬁe oSPigufad. the interacti ons
between the latter and the environnent (the matri

Ahe getter sysetins pEthe 1wmonéht£@@tuqt@ frpmethRWcﬁmh@ Et'l?"e‘im in that
v 3 5 A B 4B S8 e
but is pretest insfie ﬂfé\p’@fﬁsaﬂ aS‘.guEst’f ﬁlﬁdsy,, thé fattehieing 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
material may undergo morphological modifications during gas sorption, these
modifications are not transmitted outside the individual porous particle, so that the
interactions between the latter and the environment (the matrix) are not modified.

With respect to the known getter systems, in addition to the above-illustrated
difference, the systems of the invention offer a number of advantages. Firstly, if the
dispersed porous material has well defined geometric features (e.g. in the case it is a
natural or synthetic zeolite, fullerenes or the like), it is capable of transforming a

reversible reaction or process into a non-reversible reaction or process due to the steric
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di spersed porous material has well defined geonetric
features (e.g. in the case it is a natural or

waewietlig zeolite, fullerenes or the like), iPCI/Er2006/000539
capabl e of transform ng a reversible reaction or
process into a non-reversi ble reaction or process due
to the sterichindrance of 4the products and/or due to
particularly high chem cal forces exerted against the
pore walls, such that the reaction products are

. . tightly held in_th ores. ln addjtjon, the poro .
hindrafyed oy PRy BbF 9ud 2 ResoH Tk chifieel Gl BXgHa against
the poRSihdE sBRRAR tHHdSctRATHEANRES: YAy BERGh Ahd Yore¥MTh @lditidn,

a particularly clear advantage if %oth the active )
the pophmsmatenal maereceivakyeatalyst i adslition teribe eetbicaihpsepdisgnsuring

' Tty . ; .
s B EATRE rdPO AL B b b s et
the caffysthtdkolidardl therby twould hevezga@rithébilitysi€lffeclyadistaibtited sn she

catal yst (acid or basic_according to Lew s and/or I
polymerip apaane djinalby imthgic@ee whesdhtporos SAIFIRS I8 ¢ Fegsite, the zeolite

itself @éﬁ%? 54 %Qﬂalggga(gﬁ 3 Eés%‘?c%_gr '1E§t0319é\i/i¥ SndbABRMED P& wide
gas to be sorbed as explained” In Figure 1 a system of

class dfiseattiorsn thusrsupporsihg g reanticn g Her active phasti withtthe gas to be
4here f.:%{{n this case the system 10 is shown in the

sorbed 83 PN short paral | el epi ped in a broken view, but
HRigys 1 arsysiesl ¢ thewRreAtion RIABHMS HED Benefic @mbddinhdHd @itreof:
a drop, or could be directly formed on an interna

in this gasedbe sypftemhl) Weshowa inttbe éorm ab e shert daralistepined in a broken

. ontrolled, fo xanpl e in f t hi

o, SRTSAE 5 Sl SRR Pl WP 85 Syl Y vo

directlys f6:MEAr bfi €gh @ftexmaP QLpfaRY bf theatkesict lwheer aad3phert antitebe
as to be sorbed, inside which powders 12 of q}.gor us

contrfigdefor skample infhe:forp of & thin Taysr. s QRIPY Te¢pssPS 9E thi ?‘Hga&e-

Ghe %en%gflsﬁéﬁlsfsic%{l%ﬁ%&f bd Bglgh‘l%ﬁc RELAE D] SorhatI® & the rrgg? to

gaseous specl es e sor , preferably, this poly

be sobledyimsidd vdsch/povedeas 42 vé pipstdus snatemal tanedisiributedy The means 11
fixed onto an .internal . of the,fi device .

may G SFGEE OF SPAROHRGIT FAHREIE RERESEVBEHIHG br SR EEmesics to be

sorbe&UprbARARty fifils JolyitriBoRe WHREsSvelchattiRdridlicd, @6 tHaA& may be fixed
pur poses of the invention are for exanple the natural

onto ap intprahatallcof thel finad glevige| Wishoyt tusing pdditiong], jgdhesivies o Ppxpus
zeol i. it | umi ' i )i t. :
L e e
for ek@hple Hieouatuial drhemitictic dzaditevsilicalies f(@e. extamptielly hreolites
. artjcle "Metal organic frameworks:;, a GﬁN cl ass _of )
withoyh alygainye.climinesilicglgs gther thap zgg irf]q eLghgs @nd petal-organic

oGO RV 15, A 405 R SEogE iyt e Mool
organ?® Gdnewbtlguname® dadserfgtoraml hmyteshlsvbyah lerl.drapegll and O. M.
Yaghls,ep(l:l 1ighne%| onyfirleeWnQ‘E\di%ro%gggljs %lng B/}e'zsi)pct)rglels Materials”, no. 73, pages 3-
14, June 2004).

Figure 2 schematically shows an enlarged sectional view of a particle 12: the
particle of porous material shows pores 20, 20, ..., inside which a phase active in gas
sorption is arranged; the active phase is represented in the form of deposits 21, 217, 21”’,
...; in the drawing the most general case is shown, wherein the pores are essentially in

the form of channels having a variable section (between different pores and also in
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particle of porous material shows pores 20, 20',
i nsi de which a phase active in gas sorption is
wa@eeoagads the active phase is represented in PEEIT2006000539
of deposits 21, 21', 21", ...; in the drawi ng the nost
general case is shown, wherein the pores are
essentially in the formof_channels having a variable
section (between different pores and al so indifferent
| ocations inside the sanme pore) reaching the surface
of the particle 12, and the deposits 21, 21', 21",
different, 1.os:atmg anside BerspmePRER F??&Plf\&éﬁ? §‘-1fg?°eﬂjﬁ éhWB%l?le’ and the
deposi@I Jernat hpel y, f0ke kNSt ARNEEnd NwhikEo £ BREpf2Es; Z@elati®sly, for
he’por’es Havé dinmensions that are rigidly fixed by
instanderia the yabaiflzenkites,tthe pouss baventimssions that aresrigidbyixedriyythe

how cavities nutually connecte r J
crystalfog GO T, “ci B Ak (TG i 28s FARAAREBofsted
througﬁ?a@ﬂ@@sdof RALER &oNb, 1288 therbdiive Phaketoudd besiherly taratiged in
Internal surfaces of the sane. Figures 3a and 3b

the caviti¢se mathputhding konsigd thhedpemat sBRoreiER N of t he
etter, sys ' thpan. Elgur thd Befe
iR Ui} 3P gsiuhduy DGR, 48 bncHlil AedRnSRO6R e Befter
systenRaTtheinkaitich: Piguee 20showssincefunhéndnlatgpbyicwsa détail pfparticle

.. of the active ph t. while.the.
12, anfih paRivEr 8POrHAD.GARBONBICJERPES Ao2be s of WEACHyephase are
presenﬂ%ﬁi%@l‘é?ﬂol@é’ul@@bf i rg%%%uﬁz ?ﬁécﬁes%tﬂe%rﬂeﬁ%ﬂﬂéﬁgﬁt@ﬁbﬁ%;

cont act e deposits , , ... and react with them,
duringt thelr thefiowy thd metecoles GO doptach theddenosits 21, 4t k- @nd Feackifith
chani s accordi t o t he.nat. .
them, s PReIee o © toghni o 4RGPl R R SR BT, te
nature! 8 heSidndfinRR 6Sths hpwaLic Rotple Uraseddl thyletle/adtimedplidsedthis
deposits 31, 31', .... |In the case of zegljtes, as
situatipn év sleayen yn Eiguae 3b thy the { mpdifisda depesiisi i B =pr~e@eﬁf~‘ At of
it ok D8 i@ A t lsBhtt 8 ih B BEm of
ZeOht?jsara%‘ ipg?‘éés?&s[ﬂ( %glgpé 'Rcﬁﬁ)et%hggézjggiﬂlat%egg%ﬁi es,l and the o e
deposfif Batuekhepfintthe foeacfipartichdst firaphed’ ol theuteotite3Cawiids| ané the
inturn in the formo Speci. t.r ed in the sane .
produgioef e dsechon vih a1 BAICCHSE oF iDie ADRE 1 PG BMASL2 thecies
NS R species desired to be sorbed. For
tral]'Opel(él(r?{s?t ance ir?b?%g case the species to be sorbed is
ky ghemidah @atuce of dhep hetive whase ldepdngs rasdthsf speeiss (dgsired to be

N I

be fofnhddl 8 Qasﬂz RRGdabldTRieadls Sudhd@salkatitien@elatyvalkalif@tartn metals or
state suc as nmanganese or copper 0X|_de' salts.w

ts.wth
other pietalp Mdheasdrorp iosBHsAPPS; WAfabAXIsH bavag Ig gxidatien gate such
Qr.gani. c. co s o : : .
as m %ﬁees'g,ort %O:Eggf ﬁgﬁie, LGl %ﬁ)}ﬁ}gi@ﬁl ogslglﬁ)gﬂl%ﬁt)é AW asily

ers’ or a case of carbon

oxidaBRRxie ceapPiidanuth ad shepolssidobrdary armentidepusés, thiofthers or
netals |ike nickel or i ro,H, whi.ch I orm c%rfgl exed .

aldehydgsc i ghanpass Qhgagboynmongyidg SRIPHQR 1t 18 POSsi to use” deposits of

metals like nickel or iron, which form complexed species with this gas, or alkenes,

amines and ketones, these latter in the presence of lithium-based organometallic
compounds. In the case of carbon dioxide the active phase can be a hydroxide of an
alkaline or alkaline-earth metal. In the (unusual) case where it is necessary to sorb
nitrogern, inorganic materials can be used such as lithium, barium or the compound

Baliy; or porphyrins, namely, metallorganic molecules which have the ability of fixing



am nes and ketones, these latter in the presence of
['ithium based organonetallic conpounds. In the case of
we a0boms1ds oxi de the active phase can be a hydrpPXi/tE20@000539

an al kaline or alkaline-earth netal hi the (unusual)

case where it is necessary to sorb nitrogen, inorganic
materials can be used suclhgas lithium bariumor the
compound BalLi 4; or porphyrins, nanmely, metall organic

nol ecul es which have the ability of fixingthis gas to

. th entra [1ic m of .the conpl ex. The nost
this g&%ﬁr@ﬁc%ﬁ@ f"g%ﬁl‘f %tﬁ{n %tatﬁ%ccfrgplﬁ’&wever that of noisture
IeRTMEEt .cofmdiont &idSinBiurRAs Ease tihBoweidr \teat SPaGdiSRIre ssndyal. For

. chosen froma w_de spectrumof materials, which work .
this pyERosedinertive saedipesasrhe dorg TN avegn spreiHE ofggaterials, which
work YA gt M 0, 4 06 e

ol meteliels adilinlg widerbtethos gionp pelend epaisddsactgaumtmolpsules with

i f al kali t al f .al kal i ne- ear t.h |

of SRi: BRShoHE G P etudd oAU SRR, I ifithe Sartn
ni Ch@lals & B¢ RBEUSALATAIarthOMIAN 6o @s@ntiblly ahidie), ARE and
inorganic (e.g. boric) anhydrides; material’s

undeadgonmy tmigariol(s/siphtalic) akinergehicl (F.¢. berianbydridss: to
hi . | fOr | . al ' s
L R ARB 90O, 3 S5BOe RS (8 s Bl

Pal btﬁileﬁg (fen dnraidei ccuharalllyox@clﬁﬁol(d.giesﬁ aharinog, 9&ORY), some
or a RCOX ere X is. an ogen atom,. or )
cpng%@ﬁas&g-oéfﬁ ooy lf Bakdesi (gl paticilatly w%rgieﬁ)e%?&rraqgeneral
Wit Byriafae 'R(Y@)Xh%v%e?é ogi At LPMaldpeheAbndNdr Widntbounds forming
formation of either an oxide and a hydride or of a

sol tatbeatignd;on; exanpl es of these materials are iron

for at. concerns. the reacti.on with te wh S, ..
ror THREEIs ISRtk Netdronrh yrpeLiieR PEreT 4nd P Fiftation of
pal bigthr Ui okidei aidibeBydrider &Obf a- sdRlt S6lufdis O@iniifes of these
sol vated by water, such as magnesium sul phate, or

met alaferialscaniren sorgrlal earcorns theearienswith watefewhergas, for what

co 1. Ssing. ch . j |
L B S
I-nvenaterialy bene sdlveted Uiyt Weater, pucipas myagnbsitnai sudphate, or metallic
transparent to. the_ visi blg radi ati on throughout thei({

| i f ECTICTS PRFSERY B /aq0)iicgdl i da;compepyfcs thygalsing pharge due to
systeiBnff, the invention are suitable for the
application in the previously cited screens of OLED

tly peprefimed ecrph@limente theggdttee sysgss efrtheciowpmtiaehave the further

property of being transparent to the visible radiation throughout their life, as previously
described; in this mode, the systems of the invention are suitable for the application in
the previously cited screens of OLED type.
. These preferred getter systems comprise:
- an amorphous polymeric means being pennea’ble to the gases to be sorbed;
- powder of a porous material distributed in the polymeric means, with powder
particles having mean size lower than 100 nanometers;
- aphase active in the sorption of one or more gases in the pores of the porous
material.

In this preferred embodiment, the components of the systems exhibit, as
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- an anor phous pol yneric neans being perneable to the
gases to be sorbed; - powder of a porous materi al
wal@voiiiug ed in the polyneric neans, wth powdB€T/IT2006/000539
particles having nean size |ower than 100 nanoneters;
a phase active in the sorption of one or nore gases in
the pores of the porous paterial. In this preferred
enbodi ment, the conponents of the systenms exhibit,
asaddi ti onal characteristics, the fact that the

s i Lo i i PR RS s IR S PR Sneress e

poroud) MR& A €l sppRlang bRy g@@nfbﬁ'icpﬁéﬁﬂsc {1 pafici¥iedg belnge formed of
t he order qf about 100 nanonmeters or | ess. The reason

particles havihg sizeris the pwlen bf ebe d O\anematers omiges: rlidgersondat e

[ t I i f .
first o gt e P A0 Ru R e b LAY SRE Bht, BOhels B HarFbiat only if
perfecB§ SeyHtdlBhd Yr EdapISRIphRotphoadtaalinispabymiatly ilbpossile to obtain

perfectly crystalline, especially in th ase of the .
polymgrecbeing TervEht PORIANS CPRHCELHBr i e 8 tBY SherEbtmRion

wheresl{]ﬁ%\P&?rlﬁustibte & e?s%EQﬁscﬁé Yndafls, i€ RN doedsBryPR| 88T o BSlyffrs
cofipl et el'y anor phous. The secdnd requirément comes

being bompletdhe atarphotih thepecdnidabgsrelent eames fiendhofist Bat paskeles
haviné] g;?rrx]qu{a?gg 0% Eg%ﬂv%ﬂaﬁﬁ et: gvja?{;}e%%]g og }S Iv?sliglﬁgg%h@ctﬁ% o; ngtgcause
interaB®ns it thel el hADHRAINEY n&f alich ehePRINsPRIChEy BE &iSpolymeric

Pol ymers suitable for manufacturing a perneabl e and
meand.r ansparent neans are, for exanple, polyacrylates and

th | at t her i Im I '
T
examﬁl@%lyacﬂ?bﬁ@ bh@yaRamtirEaek polyetrsinddd (REMgo)yamides (PA),
pol yvi nyl al cohal s_(PVAL), polyethyl enoxi de (Pg%
celulpis geAtHy] Gith yBAEIRIoEYEeii ¢ Oy PRRBIYIGES (Pgykovm as
ool SORARRALTLS (FYARY EARAIERNRY, GRO). gopetjmatves
(PEGR@OM?}‘T@%’Q&‘\)P&IEG)Gpnlswiaiylapftater(PNrﬁdé)s copplybersipelyethylene-
. it t hei
viny flgatey 64 Chrongnes BaeRER i PRI ERERSEED- sel ect ed among

{cﬁ&ﬂ%&u?,' LPBEARE & Qbedh & PerhldgblgBN N Thé rc@ed \polyiigs Ghd their
%

e pofynmeric neans, the maxi num order and regularity
manuddctiring protssses are prafiraldy seleetediamangntheseo gdowingktor ehtain the

.the @ ni num p I ng,.densi ng. the . ' .
et PR YRl R PO RERG e s SRl B, and soglaity of
the pSlynichie chBvSthe @fin{HRym CRodsalnk, rate) tidatidinom packidpedensity and

already cited conponents, also additional elenents
the miaxysRwy itgractinns Witloihe Pefnesstisg sREGSor ti ng t he

The systems of the invention may contain, in addition to the already cited
components, also additional elements improving some properties or supporting the
achievement of the same.

For example, inside the pores of the porous material catalysts may be present,
capable of accelerating the reactions between the species to be sorbed and the active
phase: for example, in the case of the sorption of water by unsaturated organic
molecules by addition to a double or triple bond, the catalyst could be an acid or a base
according to Lewis or Broensted; metals like platinum and palladium can catalyze the

sorption of hydrogen, other metals like nickel, iron, rhodium, ruthenium, copper or
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achi evenent of the sane. For exanple, inside the pores
of the porous material catalysts may be present,
weapabla1of accel erating the reactions bet weenP€TEr2006/000539
species to be sorbed and the active phase: for
exanple, in the case of the sorption of water by
unsat urated organi ¢ nol ecgles by addition to a double
or triple bond, the catalyst could be an acid or a
base according to Lewis or Broensted; netals like

. at num .and pal | adi.um can .cat.al
siver BYETaAS0 DoLL 201 WILGAN SR YRR G BEiRLRRARN 8 o sas
both thrdhe He Ui AR RE CoSridfiative tompourils $ivolvihg khezarg aniv asmpoynd
of reactions involving an organi ¢ conpound and a gas,
MKVmﬁb@Ea%hn%G@¢P@N¥ PORREEPEMSof coor di nation conpounds
i e active
TRY SRHEF oh 5 5 SR nag TOMA A e brp@Rin I, act
phase riaythb q;ommdmatedab)anprhhen rfpna@gaiwsp@SMe odcthe e phprsgnated

in the poro teri.al and n for sp I op
porout iAo BUHEEHG B6RBus niert SUCRIPR o FRBI marrors
Alterrﬁﬁ@é@ itlid p&slﬁilﬁe ’coSpI%HzirE 'acdlﬁ%’éﬂsibnmmhé PaticEs @ $he impregnated
Al'tefnatively, I's possible to are a suspenS|on
poroug fnatéyial ptaatsp @ts whﬁrenmet is ppplla 4 é@ll E’élﬂé alsorthe eplvaeri fpe

vent rel P
suitebft SSERSaep ' e bl RAPHE, ol B SrefP GmofR B SR
chemisttp;s@nipMsysiedol vt ae echivrbioring avetona) tme@ad]mtfuran and toluene
chem stry; exanples of solyents are (?éfrofo d
for pelyaaryities’ insk PARVSHGICTHARS alEmico el Npskridgpe dor
hacryl
polya%_ mg{’ ﬁle?ﬁﬁé %1‘3 &y nﬁkﬁ.?or{oﬁfeﬁb/ﬁle@lg}léjth&n dor polydimethylsiloxane.

pyrrol i done pol yam hept ane or a
Alterrratwehyr et tsopassibée th éctrtry Iaemqu:nSfomlr bWIew |tlrrephlgom$|m@tszla¢1epre-

oGRS 1B i B0 Pyt DB B e o

monoﬁfé}é ¥RicRRASGoAR thdPpAGMEDUNT afisd the pB@hﬁéﬂ% fosn@l in-situ, e.g.
I gomers or nononers which will formthe pal yper) and

by rad:mwﬂh @\bmdwmn beorferrtastibilizedhq suspensipns Eff)ﬂs elsgipassitlg to
add sl Rycheieft o, WUCKAEEn b7 oPBR Aoy Tpd pot reauiving

furthes dedoaiptiond. Tht bartaiesolutidnl (ifkhie \wontains dhigguijmedrets meouysors),
and not requiring further de criptions, The starti nrgl
or the dewit Vissesity o i@eide avhieh (the powidgiver! Bie porgus matertal are
U Yr BRdYIFBA th§hal@owkihg
e SRUES) o R IR SRR ¥y BT A ghdnto o
exa.mp]e&mdma suitahle ibtermd surdetei aftan QEEE atreen; moreithe liguid mixture has
in the final housi Lor &x ont o ”»
been BoirEd e e et rikho e SOHRPS mpdSlo B SR i et
in thi$ b4 Qmﬁleﬁhﬂl‘ia%ﬂ'%asvé?? ﬁEgIP@SUoﬁﬁil is0él0ad toenalemin ®@e given shape)
housing, it may be nmade to " Idl;é ngveanl ng as
by extregiiorgof, the solypits pelamerizationgiteitiadr, Habe MYV yisgesily Waggranted

by mamtsé%nolrsfé b pofs S8 iR the' e iR Pdidivy LBfng! ven shape)
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by extraction of the solvent, polynerization in-situ,
or, if the low viscosity was granted by nai ntaining

wo b@7padiysrer in the nelted state, by cool i ng. Ge@i/KR0ds/000539
A getter system (10) for the sorption of one or nore
gases, conprising: a polyneric nmeans ( 11) perneable
to the gases to be sorbedy.- a powder of a porous
material (12) distributed in the polyneric neans; a
phase (21, 21', 21", ...) active in the sorption of
one or nore gases in tgﬁ#ﬁéﬁgs (20, 20', ...) of the
porous material. 2. A system according to claim
1, wherein the porous nmaterial is chosen anobng natura
or synthetic zeolites, silicalites, alum nosilicates,
ful | Argstterssyaieth (16} foir Sy tionf oTz0ns\06 IIEse S3es, KOFPIsEe:

{ ' Laj [ th to b
- o Ryt PR (o Erge 1 et B B oRE) 0h Song”
- ap@sddrivr@potail neaterhl 612y distithaed txthe @slyheevicmgeahgw

oxidation state, salts with phosphite or phosphonjte
2 BMSSR bl oBe 1) SATABILEE STBAN BT BB BOTIG SFS Thihe pores

(Zg,e%,e(.)%%gﬂ(ﬁgqﬁt ijg to claim 3, wherei n said

easily e netals are chosen anong al kaline
et aAsgettat kystdnmeccertingtoneaial $, wherointtbe porous nwtesiat is chosen

ammong, Fialeer LG fe0ury el SoRh B R TGRS & bl
organitHRdvRs. St at e are chosen between manganese and
copper oxides. 6. A getter systemaccording to claim

3, whegaticn sysiang aecpsding toplaim) avhereimhen diongss inds sarbed is
chgsen... , . ' ' : .
oo B SR DB R TP g M e i
low dx@datioai dtatd, saMdewRh rphokistitet &e phesphovnitdbanoar dmdeasfly oxidable
carbon npnoxi de, the active phase is chosen anong
organigi GRMIOUNds.on, al kenes, anines and ketones, these

Lat ' ind B BhHELS takthisGre
DR RSRRIED Glint 3 WS ARE sy GRRADK et
chosenfaaroag nlkahieantetuds, ghkslitocdrth motabreat dtler oaatie sudi asstiogetin and
t he active phase is a hydroxide of an al kaline or
COPPC kal i ne-earth netal. 9. A getter systemaccording to

sl ai M dottoplaQdt&h @cc}ﬁﬁﬁﬁﬁ&@ €lafB S, WheRgn Suid hrthl ogides hivige ow
t he active phase is chosen anong lithium barium the
oxidationploterrae Baased befgen 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
aldehydes.

7. A getter system according to claim 1, wherein when the gas to be sorbed is
carbon monoxide, the active phase is chosen among nickel, iron, alkenes, amines and
ketones, these latter in the presence of lithium-based organometallic compounds.

8. A getter system according to claim 1, wherein when the gas to be sorbed is
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
nitrogen the active phase is chosen among lithium, barium, the compound BaLis and
porphyrins.

10. A getter system according to claim 1, wherein, when the gas to be sorbed is
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por phyrins. 10. A getter system according to claim1,
wherein, when the gas to be sorbed iswater, the active
w@b@3m1i1s8 chosen anong: epoxi des, organi ¢ nol eRCI/ER006/000539
with double or triple bonds, alkaline netals oxides;
conmpounds form ng carbocations; al kaline-earth oxide
nmetal s or oxides of netal gpsel ected anong ni ckel, zinc
and cadm um organic and inorgani c anhydri des;
al koxi des; hydrol ysabl e inorganic halides and acylic

hal i des; xt.ures between and anoth
water, S RVE AR ORI B FRARURY O G Bl RARLaguble o
triple oedSIBIRARIcUREE| Bhd@dse cobpourfisglithiig @ylsdoat%r&g: aikatlhergarth
to cIa|n11 characteri zed by mai nt ai n g t he

oxidetnetpls 95 0¥idey oBmoialirselepica e HHELFHH GewbELHEHHE and
1norg§1%gpaélh2&ﬁ]&s @g(gﬁfgfgé,pfgyg#élﬁagl% gﬁ V\Jgﬁmﬁ@%ﬁe@ ShABRDEE HaRdes;

es to r of a porous

mixtuneEst béﬂwwlen d]lrsrt rant uinether nelétentp ohoserr arsonge yttspmyipaladium  or
: pomg icles haV|nﬁ mean size of less than 100

mixtures {BFEP e ra§ magpesiuR sulpkatée i n the sorption of one or

Rr e Jases stdhd %c&ﬁﬂi%% fof clﬁﬁh@ 1) WhaHSteRBEE blyahainfetning the
getter 'system according to cl aim 11, wherein said

transmmrsﬁbr@nlr:@nﬁ’emsﬁlﬂﬁ @H@ﬁmswn@nﬁmmwat es and
| at t | d
- o BP0 PR BRHE TieaP p o i eeteth b 0Bt it

- a(ptoler o#Ql Poroho Bl dm&lb’utbdlyﬁ ghe pblghteric Rivéiny, with powder
pol yet hyl enoxi de (PEO) éet hyl engl ycol (PEG,
p@@ucfﬂé MEpYE arggn pizg of qspth;an 18 MgRQTRSiERE et at e ( PVAC) ,

- SSHBRLI A SEIE hGheERIL 1 s

natarialdi ng to one of clalns 1 or 11 further

1ecel %&%n@’s{]eﬁ’leg?e@i‘s P dnSiR g‘il%St ik R RieBic Sheans is
choseRO4h aér?ﬁte@%ﬂ?%lyﬁ&tf@ Rrylates, g%lﬁ&hérﬁﬁldé)(PEEn'polyamMes

accordi ng to'claim wherel n said catal% i S chosen
(PA),armnglpszeat pRiale p(&IA)adutumellnlo@kel acefateon (TEARi padysiloxanes,

ol iFRhaly (EVREE: RfSeoiyfrise, B RPLEJuPALE, eo)

polyprépHerilycd] DEBBGRC §olyiHinlackRid e(MsAQY, Bbp(ﬂpﬁqéﬂ;d polfethydene-
process for the preparation_ of the g)etter systens of
vinylglcahahgnd cepolymers FerBEOAnPolyiaeth

ﬁg&t.e o 'r/?ge?tgxl; g}tfdété?rg atc&ﬁdﬁ%t foVEnd’ Bf‘%fau‘ng it Be 1PORRHRr containing,

inside said pores, catalysts capable of accelerating the reactions between the gas to be

sorbed and the active phase.

14, A getter system according to claim 13, wherein said catalyst is chosen
among platinum, palladium, nickel, iron, rhodium, ruthenium, copper and silver.

15. A getter system according to claim 13, wherein said catalyst is an acid or a
base according to Lewis or Broensted.

16. 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 porous material; and
forming suspensions of the so impregnated porous material directly in the polymeric
means.

17. A process for the preparation of the getter systems of claims 1 or 11,
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form ng suspensions of the so inpregnated porous
material directly in the polyneric neans. 17. A
w@e@cesH1S or the preparation of the getter sysPENEr2006/000539
claims 1 or 11, conprising the steps of:
pre-inpregnating the active phase in the porous
material; formng a suspehsBion of the so inpregnated
porous material in a liquid being a solvent of the
polyneric means; dissolving in the suspension the

compﬁsgfl% EE?I %Qoaf\rl]m recﬂnn%%gna‘?l | ngn%ﬁ% s})%fi%/eg r{[ntl{ehgoroxs material;

formipg @cas®nsion of then® ihprednatet pbrouswheeralnnsalicghid bbmg rat solleent
chosen anong: chlorofor acetone, etr drof

of thg gplyajeeicymess; H@S%W CsSUSPSIAR filﬁoe@Y% ngﬁe@ 1s

1ntencf%ﬁ% Pcﬁlﬁ/@i@ B@?ﬁeﬁfﬂc@ﬁ@aﬁs dn@rBi6viagith int.

| pyfroli done when the po yner_is a pol yam de;
h&pt a\nproopsst asicomslireg th elahyllé’t ivdrereii eaidt $odvend i/ kosen gimpng:

thy A process.for  th
cnlorfiBint s cRfinsy Bl ft DYBICRESE ol 3 ooy smone
polya@xﬁ[ﬂ%sl gid) folyhittatSREes) ffornpic CacidTRAE® Wﬁiet}fy@}&f&daﬁé iwhen the
ase in the porous material; formng a suspension of

polyntemelsS@ pohyEg e hemanso 106 s lueRe éil?tayleﬂwr avheng thed PRbIFG 1§ 2

the precursors of the polynmer with which
po}yd??ét?{glglltlo{agl%ded to formthe polymeric neans; dissolving

4ai dAplpmuesasﬁcrrsthlenprspardtmus;ﬁehs|gatter s;eswmmgf tohegms 1 or 11,

ol yneri zation of ,said precyrsors t ake ace in the
compBSahohe: G SndT SRS EHEn oot e HRasS6) e Fomusggaeial

formiflg %%'h%éﬂ&oh Qf %besoolfmﬁéﬁia@@i o maRriad¥Aed Biuld $8ind a solvent
suspensions are stabilized by addi ng surfactants.

for the precursors of the polymer with which it 1s 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.

20. A process according to one of claims 17 or 19, wherein said suspensions are

stabilized by adding surfactants.



