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"GETTER SYSTEMS COWVPRI SI NG AN ACTI VE PHASE | NSERTED | N
A POROUS MATERI AL DI STRIBUTED I N A LOW PERVEABI LI TY
wWORMNBI31The present invention relates to gettePCHYRIGN®0540
conprising a phase active in gas sorption inserted in
a porous material distributed in a | ow perneability
nmeans. CGetter materials and systens are widely used in

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

| $v8Pes é@ﬁd@ﬁ@%sAﬁtA‘%%ﬁAgﬁrmfﬁm A

POROUS A ATERIATL JISSIRTBVA RO IN A L OBUPBRMIZSBOUTY MEANS”
contam nants. Getter materials widely used for such
pur poses are porous materials, such as active carbons,
ARE tﬂr&%ﬁh{ré’ntié%%}&tesft%r geﬁ@xesﬁ% é&ﬁ?@ing)a %Héecactwe in gas
substances, or zeolites, [ ca or um na, useful fo
sorptipiy ensgmcbmu RN rgatgemstrrbu’reé i @bmmrmgblélﬁsamlearssp ze.
rti I at e ound
SR FlaicheBr oo B, A ED e B SR o SATRE 4P

wherdi® it 1ﬁmlesdswr§ t& (kéé}i t}mmcatumhtoa@ormlae tK@((bdiiﬁ;ibsﬁfon of the gaseous
al kal i ne-earth netals, or sonme hygroscopic salts such

atmosgger@ﬁhr@pgla@g S()gotléon q-‘fé{aefsqﬁ]ﬁ Lg‘quyqdcg@ses(%@) pyotect devices being
Senm%rtg g §%§u@co RRGRgSLUM perchl orate, M(CL04)2),

or s . clum sul phate, CaS®™) . One

|§ie¢tb1t matmiammdeﬂ}o usah;fomudhhpmpomt ae |pa>lr®1S| matehiats, shay as

sotveE R AREGH T BHI 5" 15 PR ST o P eBE: e apdfesof geolites,

silica P& Alufinaa rds¥ful MUe the) sbﬁ)ﬁoﬁ asTegRbotelofearet Shaafﬂge Emall size.
noi sture sorption. ThisS is a relevant problemas in

Anothgr glesg oftartiquigrbsiataiesting gemppendsapenpriged f gnhysgous chemical
i  od. _ .
deioBBEURE BT AL f o AR or IR BE SRAERLIS, o

some MBRIst@iS salssith 3echitndys §e @0 Bhlaiune eblofide,0CaCle)) perhiiates
fabric envelopes s shaown for |nstan%@¥|n pat ent US

a
(e.g. maghssiugEperehlois, Mg@éozf)?)sm Srhatps ha Betadgium gxiphatery CaSOy).
RAR SO0 16m BRI {b i Bfet 5@1%5@%13515 hy ﬂiezta'i'é g ¢ zflg‘i‘ﬁ the
getter naterl |nS| e |sperS|ng matri x, cdpa of
form ret powderg witleouged t(@hespam tsufficéenti o dorin xedphactc dbdiesy this is
.wWhile lettjng the ses ass towards the getter.
partioffily e @hﬁp?aég 05 eSieralts B OGHi G SPBIody 4 hGeis ¢ ERlpynt
problém a8 YBRHRLE al ‘f@r%@%ﬁtlﬁdus@r?d? ﬁg&%sﬁg f8tabdRk o€ &lek QBrtitRs is
60- 132274 di scl oses desiccant materials dispersed in a
requikgd] i cone matri x; patent US 3,704,806 discloses ‘
ﬁﬁé'pgSﬁ% ngs?fé'ip?oﬁ% rcgm sl b erdSO e Sl RREHRE dnsie
permeable containers (e.g. non-woven fabric envelopes, as shown for instance in patent

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

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 discloses
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
we@oeownidINg particles of an oxide of an al kal i PEF/EE004000540
netal dispersed in an elastoneric polyner; patent US
5, 304, 419 di scl oses desiccant conpositions conprising
a desiccant material disparsed in a matrix that can be
formed of silicone, polyurethanes or simlar polyners;
patent US 5,591, 379 di scl oses desi ccant conpositions

s TR i AL O, P i g
an elagbmksc C}ﬁb’lhﬁa@t patentdil&pes 894;14191 disdi®des | destdcamio roon@osmons

gl.ass or ceram c; “ﬁtent US 6, 226, 890 Bl _ di scl ose
compiag @ cissiccay amaterial fHecEied 18 @bt caabe fq»rmed(%f glicone,

polyu%ﬂ?a"ﬁ%é‘ aby nﬁmﬁ@f t Bol?Fl:é?slé . géﬂeﬂie) UKS & 9?1pﬁ©S Qﬂsdl e desiccant

ymer, as s , epoxi dés, "pol yam es
compcpmﬂlqmeccbmpmmm@acrdyhactaes ahosart hmrosg xdmihtﬂs iaturtine, pﬂtcengel

ha e operty, of uci ng,or e
alkalniqu%q,r@)ag)iekg pa(q? HP 81618%1 Me‘ér Werls%% na ma{}lx of
poroufl 8Rks€ 6¢HrariR! fatkRl US BILEI¥0¥H @asca&s%s QddcdBdt s’ys&%mﬁ&em a

desi ccant systens conprlsed of a desiccant materi al

desiccgnimatesald cign am alkakngreargh @etabomp)ylétdrsyp@ﬁbm a polymer, such as

I I ne..r.es
o A5 R OEL LA 108 B L SR T
is saidl wmaﬁdﬂ&lelpm;?erty of nowiecdticing oprevéh ﬁlcsfsagﬁlgttlhw eorpu(ojri spegd of
onents of organic t emttin i spl ays EDs
water 3 8 QoS CGHE GR G AP PR 4% B cibckes Heviceant syetéms
t ajeni, N [ [ f
compR&UAt Nk NGesde RS I fSEAL gﬁgggfs%%ymea hasihi &g fy n@%ﬁgﬁ};@{m,

such a systemis pointe the use as a
polypmalann,gpmlﬁﬁadlam or pelyls(mﬁenbimm fihalty, ipstent &80 A,868,668 B1

. t h di th Lent
disclof Rd &VHBel TR 4Pl T ar e SRDBF MB BArhEBP Y of
organf$aEEH @ﬁmlir@g/ u&gla@@qoumsmemdu fsybase@ dnNadh infeBndaBld B&in

_reaction with the gas to be sorbed, the getter

barrichgerpinglg 'cgéweqcam Rowdriethg ferriestfimaitonrefisualng system is pointed

outbm%%gégg OginCals f{;f,ﬁga lhééﬁ“ﬁﬁyé vied: Sswel lings, which, in

ular 1n esi ccants, can be
Omashmﬁie tiedo lie corhinen po eﬁa&@c@fl e sgstﬁfats gﬁs&lo‘sﬁd irthesd p@rehidebe

par cl e etter nater|l a can IL.nder thnese
these Eﬁn gc}o %Pg? Sipg JRFTIXSS | REHRS AFENEADG HPt 885eS del ipvinge poor

perm&ﬁfhtﬁ Q5 POl BARE k@R Ton MiaRAR1 dak 90 be $OMFRI] L%%Et@f Rlaterial
appli’cations may pose other reduirements to getter

gener@bsumicsgoeli@trucrtml and moxﬂﬂmwﬁmmﬁcdtmss, eggrseareélirigsnwhich
t hat 1 t d
in pargiEtt i 6% o AoRF SR o D SPalIERAT T Besfibe olrd pastix

surrow@idirighBle g@vicRef g%ﬂél{mht%nalsdhﬁﬂmﬁfek ﬁfesé"ﬁﬂébﬁf@%glﬂéa@ modidhtions
the getter material has not yet sorbed noisture, but

andmﬁ‘%hit‘?ﬁdﬁi%h‘ff EFCORILON TeRRivnst he end of the life of the
ﬂ?‘éﬂ&ﬁoﬁ,%ﬁ{é fn@ﬁstﬁglt Lﬁhcgﬁc\/ﬂscﬁay %886 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 device,
that is, soon after manufacture (when the getter material has not yet sorbed moisture, bﬁt
for minimum amounts), near the end of the life of the device (when the getter device has
already sorbed relatively large amounts of moisture, even up to the saturation of the

system) and also at intermediate steps of the OLED life, that is when the various getter
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al ready sorbed relatively | arge amounts of noisture,
even up to the saturation of the systen) and al so at
WO pdogonddd ate steps of the OLED life, that is MMEIT2006000540

various getterparticles dispersed in the matrix have
sorbed different anmounts of noisture; the different

| evel of noisture absorbed3 by getter particles during
the OLED life can change optical properties of the
system such as its light transm ssion or refractive

partlcllé},dcg%iiersteﬁ Y2 gleq}?aa%ﬁ Ihnge ?oafedqé{gﬁ%pqn}e/ amhﬁthgﬁ %hf’sg.)b%%he E}}Ferent

emils SCUSSG

level Gf AGhst@rRbeorbed bg IgB@er@a@@dléﬁdun’i)gSﬂhe IDIIE]D i@ B4 change optical
npr i sgd of getter particles in a transparent natrix

Pfopemér of i ?rﬁé(stﬁ%lr tIER &8 HaHBhE (framsBRssion) gr SREAqLVSi ndepothus

impaitiig! tAE GLARY Mthd dsPfay) YL L PRttt HURLLR, 5 YERbIBE patent
I nportance” of this agp tion, in or Fadte

Us 6t4|6é 933 ebscclﬁsntgw ggteetrtserstesyﬁlréwsmaf cctdnmsed\oérmttempartmles in a

i C he use i.n
wansyuR P, Whorein s PRfbIeS Bl aotrctBifs ol ol 1oiTo iteragi witn

the Iiinigenefadiatios CGARE tHBYmBErtacs QI YRR Chtppﬁca@fbﬁefn order to illustrate
applications. Object of the present invention is to

the usss 9F theeeeiter W%Qféb% 1nVﬁnt}0rg@tfqrémce§yléht@mab@qulngcmpé@wethe
b t

e QIO B SSHERS RS APRLST  MEEAL TR v e

also usbdl al other applitatmnget t er system conprising: - a

l. ri ¢ means poor|l erneable to the gases to be
Shited ot e pecaaar IRgeniony by rostect ot PaMSEADT Butesey pystem
beingldaBatNOky/ &b tife JRABSIng anb'%é‘% &%dg ve in the sorption of
one or nore gases int ores of the porous naterial.
Trrsording: it |tluanpms¢11t lmeendiles,c thipedd iothet lobjdotd drevebigined tith a

e to the draw ngs, wherein: Figure 1 shows a
gettelrsg;tqt%{n&%n 1ER of the invention; - Fi gure 2 shows one

par&pcllyﬁleﬁf: nmﬁor@fpdnlﬂ@alﬂéf@ﬂh% 2%k €6 baborbed; Fi gur es

3a and 3b schematically show the ﬁas sorpti on reaction

t hat PPNRE LT gIPgEQus m%%raé disiiebysent msthe polymeripareens| e of

Fig [

i £ Bt RSBt LGB Bl BB of nch el 1 Hhl s of g pgrous

rratm:ateailal being active in the sorption of gases is not

rectl di s sed i.n the i x, but present
.la‘éef%flﬁ ﬂef@ 0 e5pribpd-ig the 015%3& &ithy wgermette rthe, draygnes,

Wherélﬂ, t he form of powders dispersed in the matrix; this

feature ensures that the t|§>hys| cal properties of the
syskighte 1 shows a getter system of the invention;

- Figure 2 shows one particle of powder of the porous material;
- Figures 3a and 3b schematically show the gas sorption reaction that takes
place inside the pores of the particle of Figure 2.

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
material may undergo morphological modifications during gas sorption, these

modifications are not transmitted outside the individual porous particle, so that the
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are essentially invariant wth respect to gas
sorption: for exanple, although the active nmateri al
worey7/onder go nor phol ogi cal nodi fi cati ons duri NBCTERR006/000540
sorption, these nodifications are not transmtted
out si de the individual porous particle, so that
thei nteractions between thg-latter and the environnent
(the matrix) are not nodified. Wth respect to the
known getter systens, in addition to the
nerONER UL ThES o) LSRRG U RO Bl iy

tWihdiespret s dhp anowus gentresysamshds a\dﬁitiond@f the eﬂ)ove 111ustrated
is a natur

rlcfeat res. the case it
iR hEe pboRs invenfin plrich uSeT phad Yankagys- fisit the
dlspefs@@%kﬁs%afeﬁaﬂﬁis%m ﬂgﬁl?edr e‘ﬁ‘up k’&t&r@@ﬁé %QH tA6 case 1t is a

process into a non-reversib e reacti on or process
naturgloor genthetéy zeolite.ntillgrenes of thé élkp},adustcsp@iml/od rtranhsﬁ)rmmg a

T YA LT S TR ST

hlndrhncgfdﬂtlye preldcts and/bedueasd géﬁlchﬁr@ el dHRhicdl H&c@%x%ﬁ@d against
mater;éal maérecelveacataly in addition to the

the porerwa) at thp eachors Brodrgs fin ettty imﬁhteyora&hhmddltson
the p&ogﬁféfg%éﬁéyst lyg«feéeéll\geng c%ﬁgﬁgﬁ %ﬁéﬁub 1 P}% a%ﬁ% ﬁ%?e { f}se ergsrl]ndmg

ere

mutugloproximoby, |[Whivh ii§ afpagigularkyi deari dnllvtuetdgd: if ﬂhh eciod )zSHWeI ahd the
ans. ..Fi nall in the se where the paqrous nater

cataly ER 3G Y thetityuRourl Bove Saver mainh fraélyah%lawﬁwthe

polynﬁs’ﬁél HledHs. Pﬁl‘éll? 1ﬁQH@E:%b RéhelLihl %)‘M’(ﬁ.lSQ‘H&éI‘HI iBh %@&ﬁ% et‘fQ: zeolite

for a wide class of reactions us su portln
itself parheatiep A calyshecioaribasic pnaas@ngm hewiseangm Blr@eristed}:fmr havde

t ion is
clss 87 pGRROR, U oot B hE ntie R b7 b e ol PR e e 1 be
sorbetl heesplsinedn 10 i s shown in the form of a short

E%&al | el eplyﬁed in_a broken view, but the system could
tem ghihigdnvegtign inshopmhgna genaticopbogimens dhefeof:

in '[hlp Ragd ﬂh@% Stém 5 TBEho ANtk rﬂ%l‘ﬁg %f‘la ?ﬁgﬁ?ﬁg?epfpeg in a broken

devi ce whose at nbsphere nust be con
view, dwdirthé eystemtdomld ha\m :nfy athbmsltapb,ay €l a ribboACE WY, or could be

eces of this s etter systemis
directly; %%?’?@Z&no?n Saetsl r?B? fee ﬁg&ﬁ% eyice o e sec AgHasabere byugt be
contrdR¢, RREREAPlelih ke fofnbLPE 18RSy o?%céjf)gk}@&sséb sToFk ?s&#ﬁdcgh

%vaders 12" of a porous materi al are distribufe
aig§tarsyisigm tﬁecmnmlj 06a pa]ryynqwl meensi 1d, cledratérdded gl npw

permé&gﬁf%t% ET% éﬁqg lb% sgr ’nlgFl S%%ﬁieﬁ ‘\?z tfg p%?ouss%abcgr?al are
dlstrlhlitmf aﬂteemeahs d$, msp bte h@tméd omyq%lilmél%i n2férPal Bring poorly
ern wal |l of the final device wthout using

Pefmeagf? tpit &?Sea%%@ﬁ?ééo berspsbeds wrseiehtya tiis p@lyrmenslgzez@eesihegwe
charadtBi$stiRO) A f A tidel GHiS Gn FhebUWBwhil o hShli& del Re without

using additional adhesives.

The low permeability to gases of the polymeric means 11 also allows this latter to
accomplish the function 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
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
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acconplish the function of a barrier to the inlet of
inpurities into the body of the sane neans, thereby

wo eo7oL3ge t he anount of inpurities that nust bePCEHUFR20&@00540
by the active phase, prolonging in tinme the efficacy
of the getter system and consequently the life of the
devi ces in which such systegmis used. By |ow
perneability it is intended apepneability not higher
than I x10~12 (ni(stp) 3 m2 / bar mM3 s) (n(stp) 3

an &S 0 gas asuge t stand :
permBii ol Rlen St 1FEQE, rugm’ BB 4 06F £l £5) Gharme s cubic
metefscurf gﬁ@ﬁlﬁhsﬁh@em\%ﬂ&d]@m?éiﬁfu% af@predshife) pur poses of the
invention are for exa e the natural or synthetic

Zeapust waterigls| sugable tfes fqrmne p@mm dAtuseful Jorztbelputmmses of the
inventfoh r?a?éj E’oraéx?fﬁl'pwjeme naﬁlrgln&dns he 18 %c?lstesmsp},cg%agw( S‘substan‘uatlly

zeol it fenes an organlc
zeoh(eb etithent Klnoimirh)) aﬂthﬁinbslhbaiesa@théﬂiﬁan sesliteq rﬁlﬂé&éﬁ@' @dthgal-
article aniQ f£a Yorks a new. cl ass
e

F‘@B?Wﬁﬁlfsehe&% oy 13 s pesqe g)ﬁcpxgnp}\q the article
“Metéﬁa&iﬁhmc B dwiied aorﬁ:vxL bl 6ﬂ'borMs%9tQHElg’u Soff‘?u C. Rzogafi 1 and

Nbsogorous Mat eri al s™
O. Mri¥aghis prblgtednatlinain VDMMOWMMMOwMammd” no. 73,

rticle 12: the particle of porous materi al
pages%@f-"]%s%?g@ﬁzo 20", ..., inside which one phase

_amgmez kéhegRSGicH0f Bhdon ah %nﬁf%e@n&‘éﬂonatl hsevacciﬂ ¥ %@ﬂ&ﬁﬁ £ the
is represented in the formof deposits 2

particle of pqrpus wategiphslionts nokes 20029’ ge inside wiigh @he shaseaaliye in gas
l. e f,orm »
S°mt*‘3ﬂ§%%’é gHIAPRLER e SRR Bl bR b P ot a2
..; ingbe dmvangl tled mosti gendial ﬁ:&reamtshdvm; altepeis thélipbl@e a‘td’léssgrﬁfﬁﬁl y in
the fgrgb 8£ {leacg ﬂag/it f? %Zx?_alil‘lra Cs%ct?&at@@éﬁggqar{)t lltff?éeeqtg-gzog@snagpd glsc? in
differel 1bSatiohs HGPBE Bfine %bfﬁ&éﬁ%ﬁ%%as FRE o&”ﬂ%s&a{%ﬁae'lﬂ Id¥he

case of zeolites, thé pores nens on
deposifs e |29 -f3lXed. bydheh@ ta ﬂyesmwnhal rveallst ofuihit yroees; \Mthlatlva'iﬁ, for

W cav ti e nmut.ual conne
instal Sy AR BB R R bty <CRPPORTS SR i by the
crystaias etrasdtiled Wigcls | eﬁ‘;pit)ﬁs Anoang @iﬂlyl $hokh @awiaivd Eﬂu%§all connected
t hout being bonded to the internal surfaces ofy t he

throughy passages i reducgd sggiipng pnd; tiseastive phaseyeouldohe simply arranged in
h f t of the
the caﬁﬁ\?/erg ﬁ\ﬁﬂg(ﬂlt %@ﬁg?}gﬁ%ﬁ Q' é Hf:t‘ergﬁ S (f‘eé)ré’?%ep’%glrﬁ ar ged

Vigues 3a getladt sdferrMuchlilm blm“the apekatmn pa¢chhgishmass the getter

ich de§05|ts 21, '

systeEb iy HpyralEn IR gl BabAvS. MAvaie et i exepil hparticle
12, aliPBORAMECSRECH RS 200inkRle SRR SE19NatZ DYt phase are
present, while the molecules of the gaseous species to be sorbed are designated by 30;
during their motion the molecules 30 contact the deposits 21, 21°, ... 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
deposit, but rather in the form of particles being “trapped” in the zeolite cavities, and the

product of the reaction with the molecules 30 will be in turn in the form of a species
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during their notion the nol ecules 30 contact the
deposits 21, 21', ... and react with them thus being
wo 2oog@d1xamo or by the deposits, with different nRCHEF6M®0540
according to the nature of the conponents of the
speci fic coupl e gaseous nol ecul e/ active phase; this
situation is shown in Figuse 3b by the "nodified"
deposits 31, 31', .... In the case of zeolites, as
previously said, the active phase coul d be present not
tr ig.nﬁe formof a deposit, but rather in the form of
apppd, 1} I8 FFLC BRI " t rapped” in the zeolite cavities, and
TR HeRdetd tnalfre tdFahE @RETE BRagdél dépeﬁctseomeegpdcea% Rhired It be
be in turn in the formof a speciestrapped in the sane
sorbedaljpr ingtgncerindhe prsaitlanspenias th e embedyis oxygeny dhaprriiye phase can
be fot RPN okiaRy B REEHE SuACR!HEHIch Ry e AR! BEGnFOLh metals or
I'mstance 1n € case the species to be sorbed I's
otherangtglesnch heirag ttinvandpdopp er; Gatal loeides hawidg dbw easdakipn state such
oxi dabl e netal s such as the al kaline netal s ) .
as MARGaRPIErRE E20RCR OAIcA o4 oG HOpPis: &l RhsgReIies anipRnor easily
oxiddbldoRaslc %Qﬂlgsﬁﬁds@%&ﬁ‘ bs BRRES sQBYUINY ok BUARXAHRAEE, Aioethers or
stat e such as nanganese or copper Oxide; salts wth
aldehydess ghithe cage gpheshéro mdnexilai sorptionrit éappssiblestd dabldeposits of

rgani c, conpounds. such _as phenol,s, seconda aromat i.c
metefy B Do Pt O SoRATAG Spectey B B30 Th aiies
aminBDMaXkelenes GF [Hd Prasdnte of lifAeaIYak&] (Ergaﬁlﬁ@etﬁiﬁb @6ipsulds. In the

nmetals |ike nickel or iron, which form conpl exed .
case gheupes digxide thpjastivmphasgcan bg aneslroxds aban ahgline ppakaline-

i e af i ' s 1 . .
cartt! el AENERRAD odst WHMTIOROELRAAAR0 WnbBhbioBen, inorganic
matephlasen bamstbswechhasditbiving ebacifimanr dekainpoendBal.is, or porphyrins,

| kal,ineear.th tal. Li. the (unusual)_.case where j.t is
namef, Bealig it Moy vty bive i aPEEPLOREE dhif 3rs Ft el
metalReford W€ theddnipidNi um barium or the conpound Bali 4,
or porphyrins, nanely, netallorganic nol ecul es which

hElveempstecoanen exd shpdriant gesetinhewgess the efhmoistwe rethoval. For

. metallic atomof. the conpl ex,. The st _conmop_anpd. .

this RURen i PSR FRVEUR S Ehip o i R PLmglels, which

workFRtorthtiggo AiffReRSorptida nddchiniems e cinmatias Methe fsike¥ng list:
froma w de spectrum of materials, which work

ac c ¥R adding waler dathis groyp ibslongsperfes prsanigsmolecules with
sun '&Bﬁ_ B of trhﬂe bBfad gl:%@%%dggoillﬂecst of kﬁﬁl‘é%&t@fs?o?ﬂﬁﬁlﬂ%—eaﬁh
water: to this group belong epoxides; organic

mol ewtdle sr wift preddasblkeling-edrtti pletald Ging ses¢atially atielh),; zinc and
oxi des of .al kal.ine netals, of alkaljne-earth nmetals or

of  SEBmEpeahp feecliele) fed Hotenic, (.2 BARRhYFIdsS:

N Ck@keriald BRdRPSInE a1 og rrﬂlgleéts)ﬁhi(ig : Qbstﬁﬁﬁtléﬂ:' %)t group

inorganic (e.g. boric) anhydri , - materials
undéelgog nfgr hipsteatey sorse oglkeridése (pii bf clwninen, t A(OR)3), tsome

thi %al%e%,u Q.g. AlCl3, 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

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

concerns the hydrogen sorption, yttrium, palladium or mixtures thereof;
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bel ong for instance sone al koxi des (e.g. of alum num
Al (OR)3), sone halides, e.g. AIO 3, acylic halides
w@ awd/oprane i cul arly chl orides) having general fPRCTIN2806/000540
RCOX (where X in an hal ogen atonm), or conpounds
form ng carbocations; - materials reacting with water
wi th dissociation thereof-and with formation of either
an oxide and a hydride or of a solid solution;
exanpl es of these nmaterials are iron for what concerns

the_reactipn wth ter., whereas, for what ncerns .
Cho T, BAmE SPR PR P Sih oA ERarH BTG (¢ pgallic
t heceérs-pre@hefd flositdddh RPd&abVadhféndiye YRt @issingUhBra@sdue to
magnesi.um sul phate, or netallic centers present in

zeoPiWEEYn order to conpensate the nissing charge due

t ] : e [ : e
5 PR A SLELORY SORREL R i 811G e
propdrgyi oigbdingtrsyspaent totthe visbly ralidtion thadphdut diteit hfep Bgheuiously

t.h i.fe, [ d ibed; i hi de,. the .
descrf S, i Pop RPNy Siha EvatibR i e Bl g S Spplck 3 in

the pRRRIUsBAdi{ed ReleBnd JTOMES US| y cited screens of OLED
tﬁpe. These preferred getter systens conprise: an
12

nesligTqscgdeltaesyistemsmanmpriseivi ng a | ow permeability to
t he gases .t o be, sorbed; - ,powder, of a r.ous terial
di s £ PRPTRHSYR RODRISTIS SPeANS MRY il POFER BB ifeine 2ases to be

par sode€s havi ng nmean size | ower than 100 nanoneters;
a phase active in the sorption of one or nore gases in
t-he PRBHOIG parpes lﬁéﬁeﬁehdlﬁ&b@ﬁddn.thq PolymicsC preans ryidypowder

o O b

pol wphesecachiwe s thesogptivnpifaws, or whee gas:stih ¢hepparesisf the porous
mat erital di spersed in the polyneric neans is
nangéai%, bei ng forned of particles having size in

tihe 10§ daefeped 2BANEdIARR:, NABOBRLFSRNR oF €8S syblend @RRBR, as

for the first one of these two additional requirenents

additjonal eheraqierisfips ke fackthat thespdymeric mehys isfanpepliest hereas the

r i pe or ,conpl etel y anmorphous: as it.is.
porm%sé%%%aglcp?efsﬁgplgs I B%egﬁtlglg?f’spbgr pasizgd ?’9@? aforpRd of
partiqded haveiiS siz€ $P @ @ldkyof dbdub@00 asfordétetshd 1B§s€IBBtreason for the

i nventi on wherein powder nust be dispersed in the

first opeapkthesg tye additienal gpquiremnanissisrthat pelywes| ase dlapsparent only if
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
interactions with the same, and thereby do not alter the transparency of the polymeric
means.

Polymers suitable for manufacturing a low permeability and transparent means
are, for example, polyvinylchloride (PVC), polystyrene (PS), polymethyl(meth)acrylate
(PMMA),  copolymers acrylonitrile-butadiene-styrene ~ (ABS), copolymerized
cycloolefins, polysulfones, polyethersulfone (PES) and particularly
polyaryleneethersulfone, copolymers with polyvinyldenefluoride, copolymers with
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anor phous pol yners. The second requirenent cones from

the fact that particles having dinensions of |ess than
whaio7/011e0 wavel ength of the visible radiati on BOI/IE2006/000540

cause interactions with the sane, and thereby do not

alter the transparency of the polyneric neans.

Pol ymers suitable for manu§acturing a |l ow perneability

and transparent neans are, for exanple,

pol yvi nyl chl oride (PVC), polystyrene (PS),

) | .
ro BRI BITLG UAmGEI i POBNES i vit
polypeyfblogodiefetisyldipodly,s chibrinstsd yadyareidber p(bllyfrﬁ)iﬁlés ((Pﬁ,s)ﬂ@ﬁﬁlated
Py R A e e S O T Syt i,
epoxIVrésii0 | poarathhm r(?i(ﬁ,opbﬂ%vt\xdﬁ%lﬁoroﬁf?@&ln}é TRIFEMah liquid crystal

pol yet hyl'ene, copol yner$§
polymgss {I4eP¥. | uor odi met hyl di oxol e, chl ori nated pol yani des,

i d inated pol.yvim d FPL),
R 557 o1 s LHEL DS BRAI TGS HEg et s
their manyfaicmrilngqirﬁsess@m%}brdfﬁ‘ébl_?sseld%%dﬁiﬁ;ﬁiﬁﬁfé% all&hg to obtain
FE) and liquid cryst aF

| fl hy
the mﬁﬁpﬁiﬁr & Y‘E‘gk%e%eft@déﬂy e%ﬁ?l%;mieﬁl% theapinimuginrdérrang regnarity of
e P Ry PR muh Mo R B A oY pleABl dopsiny e

manuf act uring processes are
the mitiwge inkdrastiong with thbpearimeatitpespeties.mum f r ee vol ume of

e pol yneri.c, neans,. the m ni mum order. .and regularity.
% RBIUET Phelps amGRtphaSaX BN oS0 | b elegdss ited
compbikhtd]BalsdnatuiRieaXi elemess ShipYovdRs shhe ﬂoﬁéﬁ‘éél[‘ﬁé sgygct)rglr%% the

_interactions with the perneating species.
achieysmerh of thesemei on may contain, in addition to the

[ I ddj t.i I, el
FoL SRR LN APIRRR o TGl s TP/ presen

capabic bi esceteeatingothetrbatidasBetwican texX apgeicd, toi Hesidlied LRl BRI Rive
h of. the porous material catal ysts nmay be present, .
phaser, 0 iKamBte, 4B WP <Fa8¢ i gthe hiotpticic of okaten by warsaturaied organic

molectRRWyeRditfHrPB aS&UuIBFedorQ?HIetﬂ?ﬁd%E ic}:{t%ﬁggeoﬁl?\%{né%ﬁ gglid or a base

exanple, in the case of the sorptio
according 4o dueatiedr Brapasted, metasdiltegslatiyuma ddd taliaditng can detabjze the

. ri.ple bon t he .catal yst .coul d be. an acid or a
sorpt1§1%sot£ t ceordt ARGt 6“%@%%2‘30‘%2@1’0@% Hgdivyt %‘F@n_}‘i%ecol’?er or
silver jph tiis0 ¢alaB 28 apakibEHrYERcEss i‘ﬁ@bﬁ'ﬁﬁ%zzﬁl $dd8nis 951%%319&1 £d a gas,

, I um

ydrogen, other netals |ike nickel, iron, r
both tFJIR“E]é g}?%f?fmé%p@ﬁw@fdngatm@pnmann@l igvolyangdhe grganic compound

oo e RS s on of eoordination

Odrp elentmts thaohwy beadded i0LERAICredasPMeMrmeability of the getter
system are nanosized particles formed of inorganic materials such as silica, alumina,
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
uniform distribution of the impurities.

The systems of the invention may be produced by pre-impregnating the active
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and/ or the gas, and through redox nechanisns. O her

el emrents that may be added in order to reduce the
w@esompatiid ity of the getter system are nanosi zedI/IT2006/000540

particles formed of inorganic materials such as

silica, alumna, alumnosilicates, tungsten oxide,

zinc oxide, tin dioxide, _bi.tani um oxi de and al so

particles comonly known in the art as "platel ets”

(see, for instance, the article "Polyner
nangconposites:. fro undanent al researc 0 specific
phase RGO AT e {p L 0 EER B PGS, Wiy Faprgiieted
porouSChSRAS] Eiﬂdthgn?blﬁ}ﬁl%ﬁb NGheandQlif this2 Bad 20@8Jientpades ViSosity.
772); the function of said nanosized particles is to
Alterrgéively, ithis riskiblssiconTeanis ¢ FpISVEOR 1€ Rewiiqles pf the impregnated
porouf SR HE b Q1Rhe WAL LLESTe (J REIBYEL A A phlifhcr. The

I nventi on may bé produced by pre-inpregnating th _
suitab®c tsolvepB adspend dmhehgoheses pyeer ahd aadwelhdmofvar m gganic
suspensions of the so i egnat ed porou terial i
chemisiy G¥AMAES ¢ FRIGGYS % %B{?f‘%gﬁﬁs a ‘5?{??’ Fgplopggde and
dimetM}IREBRIdEYfor ?oﬁﬁ&ﬁ@ﬁéeﬂ%ﬁﬁfoh&s inftrnsidd 8nd AidMI@BACEC ducid
suspensi on of ‘particles of t he I npregnat ed porous )
for PERt Altdrastively, at sqiossihle, to b eisnspensips bpiyessh Bhepergus material
.solubiljze.alsa th ol yner. The i tabl e sol ve
pre-iniaREL R TR BN SRR g Aresstts oL e fiek St mers or
monofc8ARhich GRBMosh 1t pEX¥aeD| B8 cafiseSthb pohinserde€formed in-situ, e.g.
qh[orofoiﬂ} acetone, dinmethy|formam de and, | .
by radipting with S sadiationt Brorden i) stehiliza daa HEPENSIGs ifelg also possible to
. i ch : . -
sdd s AEFHRGARS Witek! Wl BT bERdIE, Chcrib ahd mof requiring
furthdp desveiptiond) T hp ataptirg svhitioni(Hlthis centain tlegpaymdr afitstjrecursors),

active phase and precursars of th ol r (e.qg. )
or the, l9W o081 PORBRTNEFC\WHER | |Ppwﬁ6$rﬁf He B%Pg}ﬁmte% dre
alreadyAMe : h?en%, hﬁaypﬁ’é PG@E{% d Ao k@BRImbRsSbtt Bireclydn thY fihaAHoaéihg For
Wi

W rdadiation. In order to stabilize the
examplgspéns swtebld intareal gifecepd 98 QIED sereed @ngeithedigjuid mixture has

surfactants.thereto 1 known.ip Qr | ,C 1 St LY 1: g
been e 508 PLHPES B Ring RapsRSHRR B SRR (FAF ot
in thi$ &dse}d @Btefinf hdvinSa ¢ hadhngsdobigy, ROty #E mdintairsthe given shape)

. precursors), or the low viscosity polymer inside which
by extraeliqgovidhe solyent pelypsHenion e, ¢ i4he loy visgesyty was granted

: j i nol ds, or

by mhBEER 1R R AR e B B bl & ont o a
suitable internal surface of an OLED screen; once the
liquid m xture has been poured into the desired
housing, it may be made to "solidify" (meaning as
"solid", in this case, a material having a very high
viscosity, such as to maintain the given shape) by
extraction of the solvent, polynerization in-situ, or,
if the low viscosity was granted by maintaining the
polymer in the nmelted state, by cooling. CLAl M5
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1. A getter system (10) for the sorption of one or
nore gases, conprising: a polyneric neans ( 11) poorly
w@eoomesdiie to the gases to be sorbed; - a powdeCT/DF2085/000540

porous material (12) distributed in the polyneric
nmeans; a phase (21, 21', 21", ...) active in the
sorption of one or nore gdfes in the pores (20, 20',

.) of the porous material. 2. A getter system
according to claim1, wherein said poorly perneable
pol ymeric means shows acyalings of perneability not
hi gher than 1 x 10 m (STP)m WM& 1. 3. A getter system
according to claim1l, wherein the porous material is

h [

AT R e R e D T o BaALE Bt b FiRuie ey, gomprising:
- apRlphaigasing (f 1o Hkimneable "y tBkeEdses toshesdogspdaccor di ng

to claiml1l, wherein when the gas to be sorbed is

- am@y@éhof %moa%mwéalpﬂiak@lsir@u 38 &iF ROdYREFICRESISY
b,
- RRERhEaTe AL L IS R M R g pores

(2@ <0t,y. )cnfthi@lbxireuomgmb corrpounds 5. A getter system
to claim4, wherein s easi | y . oxi daible
T.

di
??gf g{%lggﬁsr é)ﬁ%%‘@na"&ﬁ%@g 49 Kt - ﬁié‘%eé?lg daid poorly permeable
poly@éﬁ@hﬂeﬁ% 8%k 1Rhabs pRfimQbIRY nBEhhs: %rléférl as o' gxpgSTP)m

tin,and copper. 6. A getter system-according to

%mrﬁnSmhereln Sald nmet al oxi des haV|ng |OMIOXIdatI0n
ate ar sen bet.we se.and cq&&er oXli

A PSR e FALEIP aTG T o et 4 PR G5 ppsen

amon@amdthyil oXbydaldte AoURR) 61i6ANRY ldﬁﬁlﬁn@diﬁce_ﬁ&?%ﬁ[bréﬁ@ N&d metal-
phenol s, secondary aromati c am nes, thioethers and

orgary¢ éﬁ?ﬂ@?s 8. A getter systemaccording to claimi1,
wher % et‘f@?%gﬁ&ﬁeacgﬁﬁl ot?:?alﬁlof Relrig v&feBb[HQ ggg)ﬁ%(e' Hved is

the active ase Is cffosen andng ni ck
oxygen, ke e&stl,veaﬂnamefs (ﬂi]nsbﬂ(mhm‘gesasﬂy okhiablerestalsc enetif] oxides having

[i.thi um base nometal l'ic ounds. . 9. A getfer
low %%}é{&m ooty RoPksaiis oF RRRSIIONHC s £ e@%{%y pyidable
orgalf€caRpd@ds.i s carbon di oxi de the active phase is a

hydr oxi de of an al kaline or al kaline-earth netal. 10.
- geth gettesysysiem apsorsting fyclaim ¢ aherein smldaaail}n owideble trhatals

s R BT RF RSRGeR E  HR
and copper.

6. A getter system according to claim 4, wherein said metal oxides having low
oxidation state are chosen between manganese and copper oxides.

7. A getter system according to claim 4, wherein said easily oxidable organic
compounds are chosen among phenols, secondary aromatic amines, thioethers and
aldehydes.

8. 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 in the presence of lithium-based organometallic compounds.

9. 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.

10. A getter system according to claim 1, wherein when the gas to be sorbed is
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por phyrins. 11. A getter system according to claima1,

wherein, when the gas to be sorbed is water, the
waedrwesiphase i s chosen anong: epoxi des, or ganPCI/IT2006/000540

nol ecul es with double or triple bonds, alkaline netal

oxi des, al kaline-earth netal oxides or oxides of

ni ckel , zinc and cadm umgijand organi c or inorganic

anhydri des and conpounds form ng carbocati ons;

al koxi des, hydrol ysabl e inorganic halides and acylic

hal i des, xtur bet ween on a triumor
nitroga LD S RgFE T U R, Berinks: o Ghpupd Bpljsaipd
porph rding to claiml, character| zed by nmmintaining the
ransparency on variations of the sorbed gas ampunt
tbnpAi gttnrgsys@m anvording tesclpiot nwhereinnwhas theegas 4o mé% §p1bgd is

water, ptgnp oa&@ve elga}sg 1§ hﬁ%égsaﬁ‘? 19} egpgu&%r E@qmcamgféw@g W%h &uble or

eri a Stri pol'ymeric means,
triple | %Iﬁ(ﬁ plasier mealr <bxldda£audahm-a@~tmmatal sxides QIfO)héQSSDﬁIdeI zinc

100 nanoneters a phase active, i he s on
and ¢pdnypme @@sé%g%c t fe 1HQFERLICHanh wg“%ar 6%@ $FH’P §F °P§“ng
carbolitBfil! SkoSd&! & EQ' #9rdaficC hﬁid@h 1Ad WBE elaldssidixtures
ﬁ yreric nean |s chosen "anong pol yvi ny chlori de

betwe(iﬁ’\i@l ang pitsneh pr paldadiBE) andpoamwmumtﬁac ryl ate

| lLoni.trile adi t

Chesy ERRODOEY PRoIL CPoRr Bt de TBryuar Bhdtuiifing the
transp(afénx%ﬂ QhSatlohe BEtHERERed 22 E@buﬂ?écﬁmmdiﬁg

pol yvi nyl denef | uori de, copolyners w_t

- apampipheds PAUBREiGHISTSY eé%poq%'mﬁ?éﬂ%tqm gases to be sorbed;
l.e el
-+ o gENYELRY 0o MR SIS oo timets meapy e

p@okles hvdes mehi jize bf leaesthlaaﬂ ed ngmjnwtms,d es ( FPI)
pol ycar pbonat

(PO, polyethylentere hIh | at e
Ry AHEACe SREBIORGE! L SRaF B9GTy olts RTEpr T;porgus
n%%%&'r system according to one of clalns 1 or 12,
urther containing, inside said pores, catalysts :
dapal#l ectidr systewl atcarding te ieknimebd tWhsnein treidaelymerie means is

chose; %rg(gqﬁt ge F:lilgor{%g @’q/é)ofpo ngrgne @;B?f ‘f‘)i]ﬁ/}é&ﬂg@p“ S)tag late

(PMMAD, oad:op&)dnefsr galiydontailebutididnesstyramuci(ABI)he @@slymenzed
ermsablllty of said pol rlc means. 16. A g g}ﬂn
CyCIOQSP@ném apelypwfongs:t o BPFterBlionther dPRSkai qcqpghansg  with

polyv%ﬁ&&%ﬂh&&eb oPIHIR With B RedaRubRNBBhG Ref 058Blymers with
polyethylene, copolymers with polyperfluorodimethyldioxole, chlorinated polyamides,
polyimides  (PI), fluorinated  polyimides (FPI), polycarbonate  (PC),
polyethylenterephthalate (PET), polysiloxanes and liquid crystal polymers (LCP).

14. A getter system according to one of claims 1 or 12, further containing,
inside said pores, catalysts capable of accelerating the reactions between the gases to be
sorbed and the active phase.

15. A getter system according to one of claims 1 or 12, comprising a load of
inorganic material for reducing the gas permeability of said polymeric means.

16. A getter system according to claim 15, wherein said load is placed in the
polymeric means in nanosized form.

17. A getter system according to claim 14, wherein said catalyst is chosen
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17. A getter systemaccording to claim 14, wherein
said catalyst is chosenanong platinum palladi um
woR@kei311e ron, rhodium ruthenium copper and BCT/VE2006/000540
18. A getter systemaccording to claim 14, wherein
said catalyst is an acid or a base according to Lews
or Broensted. 19. A proced@-for the preparation of the
getter systens of clainms 1 or 12, conprising the steps
of : pre-inpregnating the active phase in the porous
amon oﬁg%]%iaped por %@%%%??a' di recte?%/un};l %%P‘ﬁé?and 1)}}/%“ c
riéans% getler Systpmcncecxémfgdp cldie b, eydereit isaid oafal)tshs geddidpr a
conprising the steps of:

base%érégrqe%po %Pﬁgs%eﬂgg ctlve phase in the porous

8t erA ProcekOTon e PrepMBRGH D ARe Aettbh SyFend TP RAMat BGr 12,
porous material in a liquid being a solvent of the

Compﬂém,%ﬁb? stepprefirge-igpregeatingrije iaativyhphasg & drespospus material; and
I o)
form%gl%élg@éhsf‘gh%g \rf;ﬁ;g & nrlcjilgre@ técphgﬂ)?lgqnit ege(%{&:ﬁgin tl}f polymeric
meanpr ocess according to claim 20 wher ei n sai d solvent is
di.nmet h e and di net hyl suf oxi de

%ﬂgﬁﬁg%g? PFe i greéérégwa o }ﬂ@ S SYTPS O é?alms or 12,

' cornpﬁ'sfn%‘)@l%ns?c eoﬁr}ﬁ'e-li bieBhanags! h&w@%ﬂts%ﬁ Nhd If)%ﬁcﬁfgl thitetial;

ﬁ)r ocess for the preparation of
formlgétat Sélﬁp@lysm@fﬁ ofo hpregnatad peroumatspiahini & ligejd tieigst sybwent

o ey TRASEIL LN P REAEBORES bOVRRE BB S

inten@aalrtotfsmaieqrdlﬁheﬂdmeaﬂs; mﬂﬂéni@eirrgghasaoéﬂtent for t he
precursors of the polynmer with which it is intended to

f26r m? PEOSSSY Hererding ﬁ%amm ) sardinnigics sgluens i chpssoramong:
dlmet!h 1f6RhdnRES PERF! or&lmﬁfﬁgﬁhﬂﬁléeﬂe RAky eyl zat f)cﬂggxg sad,
ecursors to take plaCe in the suspension;”a
polyarydmmethegsxﬂfwae Snitroberizen® 3nd Ariphloe®ssticaacidr wherg the poleer is
PET of clainms 20 or 22, wherein said suspensions are
‘stabilized by adding surfactants.

22. A process for the preparation of the getter systems of claims 1 or 12,
comprising the steps of: pre-impregnating the active phase in the porous material;
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.

23. A process according to one of claims 20 or 22, wherein said suspensions are

stabilized by adding surfactants.



