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conposition for gas sorption, as well as to 5 devices
formed with the conposition; the invention also refers
to processes for obtaining the conposition. In
particular, the invention refers to conpositions and
devices for sorption of traces of gases, both
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applications needing gas sorption, particularly when the thickness available for

housing the sorbing device is reduced little.

OLED screens are used as displays for mobile phones, for Hi-Fi
equipments, for car dashboards and the like; this kind of screens and the problems
related to water entering inside them are disclosed e.g. in US patent No.
5,882,761.

The search publication RD 430061 and the International Patent Application

. Publication WO-A-02/27812 in the applicant’s name disclose moisture sorbing
systems which are specific for OLEDs. These systems are formed of a part with a

central cavity filled with drying material, welded at the edges to a water-
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— the so obtained mixture is subjected to a thermal treatment under

vacuum or under an atmosphere of a gas inert as regards component A,

25 in conditions such as to cause the conversion of material A’ into sorbing

component A.

As used here above with reference to component B, “essentially unaltered”

means that this component either resists unchanged the thermal treatment, or, if it

undergoes modifications during the treatment, these are such that characteristics

30  indicated for B, namely porosity and cross-linking, are retained.

The invention will be disclosed later on with reference to the only Figure,
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invention differs fromall of known systens because

the active conmponent, A, is not added as such to a

matrix (e.g. polyneric) duri ng3rhe first 5 steps of

system manufacturing, but it is mxed into the matrix
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under an inert gas, this is preferabl oW ng.
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suctedydiipd tp vield the eyides bidtaatmends ahteampepasvgs diosn ebout 300 to

abogsly 99, GiHAASE few hours, under vacuum or under inert atmosphere (the
25 dehydration of Ca(OH), can be carried out under gas, while Sr(OH); and Ba(OH),
require vacuum); if dehydration is performed under an inert gas, this is preferably
flowing. Among these oxides, BaO presents the best features in moisture sorption,

but the use of CaO is preferred owing to low price of its precursor and because,
unlike BaO, it does not present toxicity problems; transformation of Ca(OH), into

30  CaO occurs successfully, in about 2 hoﬁrs, at a temperature of about 300 °C under

vacuum; the decrease of treatment times is also possible by increasing
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deconmposition u
physical sorber, namely, a material that fixes gas molecules at its surface by

means of adsorption. In this case too, carrying out the thermal conversion of A
intfo A’ in a matrix helps in obtaining material A in a finely divided form, that
ensures good sorption properties. An example of possible physical sorber
(component A) is y-alumina, that can be obtained by thermal decomposition under
vacuum at around 300 °C of norstrandite, a form of aluminum hydroxide,

Al(OH);, or by thermal decomposition under vacuum at around 250 °C of
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t hetrpablods reigin patiples &1 ux.eEheuprefasred component B or material B are

certain silicone resins resistant to high temperature treatments, for example used
25  as carriers of heat-resistant paints for mufflers, boilers or similar applications.
Phenyl-methyl-polysiloxane resins supplied by Tego Chemie Service Italia of
Pandino (CR) as Silikophen® (registered name by Goldschmidt AG, DE) are an
example. These resins resist in continuous, by themselves, at temperatures up to
350 °C, and up to about 650 °C when filled with inorganic materials. Determining
30  chemical composition or structure of these resins is extremely complicated,

especially after thermal treatment; however IR analyses showed that, after thermal
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25  for the conversion A’ > A; if B or B’ is a silicone resin, this keeps good adhesion
to the glass surface. Alternatively, it is possible manufacturing discrete sorbing
devices, depositing the precursors mixture on a additional support and then
adhering this onto an available wall of the final destination device (for example,
on the internal surface of the backplate of an OLED). In case of use of an

30  additional support, again this may be made of glass or be a metallic sheet, for

example steel or Nichrofer (an alloy of nickel, chromium and iron), having
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of an 30 additional support, again this nmay be nade of
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Ni chrofer (an alloy of nickel, chrom umand iron),
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thermal treatnent for converting A" into A can be

carioresd tonassder reaglinghesupparbed noment, for exanpl e

j medi [ [ sarpi. device .

10 0ot Ha e c2 BB L PR AR IR I AR b Buregt out a
| s the sspesisidabhement, forreanpleviatingddidtbly be@srp dstrddueihg thé sorbing
case that dyri storing, transpforting and_ handling, .

t he e(y;ﬁedlélt(hﬁg% ﬁ’%ﬂeﬁ’yﬁtﬁﬁ’eqﬁﬂ? seRcifyy casgiof] CaO, it is also possible to
tr aRedavaRE | B8 bothPoditish, 1 YT gk AGurHRORMRLE transporting and
sorption (due to poor control of the process,” or to an

expowdhng the sxidet hat vndengpnch grartiahaewitotabltensformation into the

referred to | ower the.proces compl exi.ty.and costs). |
157 e oon NG, 50BiBE ST eBPBPREH OF diengtooes, bf to an
hy dexgsiwdes t®agk tha® it ethex uiks oadabRiVer tphdferred a8 A8whEP tIRE process
carried qut nore than one tine before the seal

f
t hecoenleely ad eoshall InBee rasat therpass of trensf@mﬁtismmfg%e grtydroxide
Che . . el y ; i
oGRS Ot SRoTh i€ QIRBE bORTA O ik YL e o

val the sedlingaf\theddevi@ngdinalldwstihaivnefahodonipusiiohasTdee inSention.
determ ped by technical K needs only, in particul ar

| b :
2% he neeth%foT] Qﬁlﬁk@i%ﬁ@%ﬁafﬁ@ﬁ% P useéntemwd@ﬁdlfaﬁm?/s having
f orin{dkBe PRI G #Ryidé PardeBETHANOW URid! SiSthSs Fagnrgé i€ deRithined by
by the inventors, the Iowest [1mt achieve or
t hi lokmeed nskds$ ionly, ic grapowiar i nthesneedooft ha6n@ Somponent A in an

Conposi tions and devi ce f the invention therefore
DR el e e i Retion: 26,4, oSy et g Sut by the
Menuh &abid] ihlddowBst it hehidt liyr thitidedsi dffhal 8§mposition is about 20

25  um. Compositions and devices of the invention therefore also provide the

to
%réeé L to manufacture

additional advantage of an easy manufacturing in particularly thin films, of
thickness lower than a tenth of millimetre, not obtainable by systems at present
known constituted of particles dispersed in a matrix. Thick deposits can be
obtained essentially with any desired thickness, but during testing the inventors
30 have noted that thicknesses higher than about 150 um gave problems of internal

cohesion, forming fractures in the deposit; as a consequence, higher deposits can



thi ckness Iower than a tenth of mllinetre, not
obt ai nabl e by systens at present known constituted of

w@asoiozdees di spersed in a matrix. Thick deposi PGT/TE04080053

obtai ned essentially with any desired thickness, but
during testing the inventors Bg_have not ed t hat

t hi cknesses hi gher than about 150 m gave probl ens of
internal cohesion, formng fractures in the deposit;

as .a, consequence,. hi gher deposits can WO 2004/ 072604
pCTY f‘?%@(i%@cgaﬁglgf Hl@rﬁigmg)‘?%@ depasitiis adt 4 probleen in the foreseen
cr agppliegtioaf the deposit is not a problemin the

foreseen application. The invention will be further
i |1 ust reedgventiom willdeffotthenillngratedaigh else follo®88: examples. These

non-Jli i ng_exanpl es show s . enbodi nent s i nt ended
£ o e T B i BUG BB imianis tondechip teach to those skilled

Snaniuflecirt tengareffadtiieng STMBE rveRtic hdt 8 & t
best vl\%y. to carry out the invention. r&%{ﬁﬁ@%be%@?ytg carty

of wentipy. 3" g of di propyl enegl ycol met hyl et her as

Vi scosi pakRlator, 1 g of Dispers 630 (a dispersing
surfacﬁ-‘eja'cA'tl\‘lli‘ve—‘&gent), 1 g of Airex 935 10 as mxture
deaer atddr3 gndf C4(@H), 40.35; |dfkdiplopplchdglfc AREMRARE SisNviscosity
(Di_s s Al rgﬁ and SI | i kophen are supplied by Tego
ChersHaeh g EDisarsi 63 (a dispaisingsutfaersactivetagent),nigg of Rérex 935

1om i ' ' enasi: i en-printing.,
oo e Ry P AL R b S kel S B EER D B

t hiagd s¥ibkophencare ssippliquis b Tego XCHendn SHi-eice Utalia) 2 88x&Rf under
thege. st mlgs .a{%g i ntroduced in a chanber provided wth
a JaETE NS PHR e soeptaipedsis dpesiied usipi sprepmmerioting en a Nichrofer

OP@Rcet Iiivind hiOANEEHy bhe ShidBS, age

subj act ed Fo i he ?gff%%&ngﬁrﬁgﬁﬁgﬁ Ja erirms d&ﬁ'd’é% cIm. are cut.

v adines of thheeattiipgarkrintmoduoedrirt gohanedrprevitled 4240 acgeisﬂght valve;
- cooling

oneg .hour:. - keeping,at 420 C for one hour;
15 ung%lr“' °5%‘?5‘B‘Efmwdmet Nssapers isngtradussd duieran gvamnnsy the sirips are

ar gajeéib QWS th3Go MR HRIhOARA IR AL Eug e val ve of

chanber containing The strips i's closed, The chanber

is ext hagtinglfrémaoom henperante tod20 6dug ede houd gl ove

box, opened and then the strips are wthdrawn. [nside

t he groiffsepdﬂ&?t‘%%Qe%ﬂ@ﬁag?hmtrhi ckness is neasured using

a conp ; ] e t 0 10.m 25
AL e b A kO By BT gon 1o

Still inside g e

20t ect angdban-te hape tengiceaters.

25

30

The valve of chamber containing the strips is closed, the chamber is
extracted from the oven, introduced in a glove box, opened and then the strips are
withdrawn. Inside the glove box, the deposit thickness is measured using a
comparator and it results equal to 60 + 10 pm.

Still inside glove box, a strip is punched obtaining rectangular-shaped pieces
of 10 x 18 mm. Two of these pieces are inserted into a glass bulb provided with
insulating valves, used to carry ‘pieces to the system for measuring moisture
sorption properties.

EXAMPLE 2

The bulb with pieces prepared as described in Example 1 is assembled on a

bench for sorption tests, allowing to dose known amounts of water vapour. The



of 10 x 18 mm Two of these pieces are inserted into a
gl ass bulb provided with insulating valves, used to
w@a0mp73epd eces to the system for neasuring noi BCT/TE004/000053
sorption properties. EXAMPLE 2 30 The bulb with pieces
prepared as described in Exangle 1 is assenbled on a
bench for sorption tests, allowing to dose known
anounts of water vapour. The WD 2004/ 072604
PCT/bT2004/000053 -9 bul b valve_ is opened, the st.em
i s yetvsrie aPensdy bsyemriy syrcualRd ¢ FENgyeSEED, gpd tile picces are
CopRetRd td fhelshGeRVTHRR AositiB e f)chP% l&gap b oG Wit pressure
keep a constant water pressure Pa“on the pieces
andf eBs wni thg pM&spmehwammghﬂhel plea:&sawelghp mcmease Mp in time

e appalifodt woresid dbo derehBga ShEIGU o s gapgented in
5 t h?fgu?@'i':pélﬁﬁvlﬂé 1 RatnP 8 B RN iR Yap3ly RoMPdiire from the

om the surroundi ng environnent. Thanks to the fact
thanﬁnh@ugwnwusmnmﬁns of the invention can be

manuf agt ur.ed,i n, ex educed thickn

"ot i nihGost 8 Fef oY dhpcnfrioendns Phale #Pin can ve
SUjagtifabRied) $h NG treMeOl Flduséd @RiBRnesk,Nwiile Clatdikifg good sorption
avai | abl e 10 thi ckness for the gas sorber IS

| i penebitiepntheser pecuited forcesingin s@Fpensh i Wmhe%?uaéfﬁﬂable
oca |

10 52 Tidkhe o B fhe SRESGHE 5 orils SRR 3 i Ml bositions of the
3, 283nH&y cai be Ubsfulnapecigity foujnharmifetiningcOL WM swihcens ab idkselosed
previous OLED screens, do not have a %dl C ed housi

ng. ..
f o {FRangss; Bripgt Hey P32 nin the gk Fgit Blector ¥ tnlike
p&ﬁ'kcl té@f‘eeﬁ@ Qfo M ﬁ’x@% b gehichibe h%ﬁﬁﬁ@ for the ‘é‘&%mg device,
t th| ness available for the sorbing material 1s
f u it ti@rformda.@ ad.a depess e dellow omdhe rearsuppdre opthssictaehi whereby

of f.er t he i nve t|on rbin
15 agtlléergu lﬂ}é@? &aai?qh?%ﬁﬂreélge §or rrg%enafl \rl?uf’tgﬁr re ced In these
r esbhdifioRatid F}%élsﬁ[li ty obsRdW tﬂB @res@ﬁtvﬁﬁérﬁﬁﬂquﬁnﬁ‘@)rbmg layers
2004/ 072604 PCT/ | T2004/ 000 53 -10 CLAIMS 1,
coﬂnpmgt thigknesses garen sefr B dAnT GfpinsTasalia pgggsuéaékyb ppgful and
nt. A dispersed in a conponent B, this latter
nﬁaﬂﬁﬁwgﬁe formof a cross-linked 5 and por ous
rmt ri x, said conposition being obtainable by neans of
a process '



in which: - at |least one material A, that can be
converted through a thermal treatnent into said

W@ eoodiomgoL£onponent A, is mxed with said conpPOEIE20&/000053
or a precursor thereof, B, wherein Bis chosen for 10
mxing wwth A if Bis capabl? of resisting
essentially unaltered the ther mal treatnent for
changing A into A, while B is chosen for mxing
with A if B is able to transforminto B after said
thermal treatnment; and - tGeABdSobtained nmixture is
subjected to a thermal treatnent under 15 vacuum or
under an atnosphere of a gas inert as regards
conpongntcomposition dan g:hst baxplors uohlpﬂSmgOa @asiserblinpe component A

conver sl on material A onent A.
O A SHABBISRY FToR CHEERH 1By 5 e WD WibF GPh B gross-linked

5CoNPoNgRt pbrous nﬁmﬂ@hlatcuﬁl%oﬁﬁbf? BLing dBtathablt BPARAS dfl -4 ocess
accor di ng to claim2 wherein said conponent ‘Ais an

oxi de imwhidt ed anong cal ci um oxi de, strontium oxi de,

bari um oxi de ,and nesi u nd sai terial
M, FEGR o RS B, e Gin P Cohfited ifien® thermat
accordi ng Raheat Mk WARI Qbsbi 'dénﬁﬁﬂ'@&n@m wAmls;e@owma said
oxide and said material A is boric acid.

conposi t i ofoEpeRdih@r tao peschisay theyends &’ n\@&r%m B IS chosen for

jp¢onponent i gﬁgg\?ﬁ]ﬂ) ?ng B I8 tptaﬁle dofﬁ’esftu?é g{gg%ﬁlfgfoﬁlaltered the

accordi ng erel n-sal
manganese (t]lxdrﬁnabxﬂeﬁt&mnf\/lﬁ@ cl@am@ngaAd imat Ar ivellileAB’ iis chosen for

manganese (1) ) 30 7. A compositi
accor di ng tnaxaga‘iv eﬁsrf‘bgag‘bl iy trappiom drie 1 after F‘i‘lérfhermal

(1) oxXi dgueafiilak; A dsald material A is iron (II)

oxal ate, FeC2O4. V\D 2004/ 072604 PCT/1T2004/ 000053 -11

8. A conposhd iso mbaunmﬂr dnxtgret ns sdbgecmdi tmﬁaeﬂlennalstaeaﬂment under
conmponent A is netal apd said materi

5i's nickel (PPYURLLY % anygtess erfgo A 235 H55s 7% Te8T %s component
accordi ng t0 gl @hdiidnyBEheisoSRhusk GRIRNERon ol Batdrial A’ into

physi cal gas sorber.
sorbing component A.
2. A composition according to claim 1 wherein said component A is a
moisture sorber.

20 3. A composition according to claim 2 wherein said component A is an oxide
selected among calcium oxide, strontium oxide, barium oxide and
magnesium oxide, and said material A’ is the respective hydroxide.

4. A composition according to claim 2 wherein said component A is boron
oxide and said material A’ is boric acid.

25 5. A composition according to claim 1 wherein s.aid component A is an oxygen
getter.

6. A composition according to claim 5 wherein said cémponent A is
manganese (I[) oxide, MnO, and said material A’ is manganese (II)
carbonate, MnCQOa.

30 7. A composition according to claim 5 wherein said component A is iron (II)

oxide, FeO, and said material A’ is iron (II) oxalate, FeCyO4.



5 10. A conposition according to claim9 wherein said
physi cal gas sorber is a noisture sorber. 11. A

W@ 0wp0%ichd on according to claim 10 wherein sai BICT/IT2004/000053
noi sture sorber is y- alumna, and the A material is

ei ther the al um num hydroxidesporstrandite or the

al um num oxo- hydr oxi de boehm t1 10 12. A conposition
according to claim1 wherein said material B or

conponent B i s a phenyl-nethyl -pol ysil oxane resin

138. A P semResitiey aqseltdamgﬂ%@a@l & OSBRI AISCOIRRABERT Adis wpptallic
any of 5 [ of -

m xi ngng k%* gﬁz;\%tg’a id Hlak%al Aafmg\&e? r(gg%%{%? %{I@?orrponent A
and. ei tAesmpositidn abomﬂumntclfﬁmolr wheneht said admBinent A is a physical
precursor o conponent B; - subjecting the thus

obt ai né&8® A Rt'ure to a ther mal treatnent under vacuum

501 1@nded caRpaifias IBEEnS fetlhid® WasRNsaia ?;Kpgeﬁrgas/sorber is a
in conditi ons such to cause conversion of all

mat er i aheistare Somes. rel at ed  sorbi ng components A. 20

14. A p ess .accordi ng to cl.ai wherein _sai,d st .

of Therk eomppufbhahoide @ gl I St Bl mpeljigreofbr is -
bef or e Jnihinedufl e A NBat6RANO Sithdrhe bRffntiM Gytitdk@de norstrandite
destinati on device. 15. A process according to claim

13 wheraithe afwinghummexa-hgdroyxide peehamites| kal i ne- earth

rret | hydrox t r

100 X SRR or IR o RRTD BB S Mg Pl Blpoonent
pr ocessB aceietlyR@ethgl-poigsitoxhde vy ei n sai d material A

is bori c acid and. said thermm]. treat

is c
outl3at 4 PresepefosaaNIRg Aeromnostion Fgoes Henﬁﬁo 2Ry affcfé%g@ 1 to 12,
accord'&%ﬁrﬁln"étﬁéﬁb fwherel n said materi al A' is

ca

manganese bonat and said thermal treatnment is
carri ed ouhixddg at Iees‘rpﬁmtemabAOfprecﬁﬁsoahxfutonﬂ@ﬁleﬂ Alfd dither a
process accordi ng[ to claim wherei n sai d nmat %{_jl al A

15i s an oxal QY OBFINPLIHAIH DI ORI CBETFPT of SOBRLBRRY -12

iron or_nigl n%'ctm Qﬁe $Rlsd of)tﬁﬁlregallnng a%orr%nﬁlehﬁalcﬁféa(ﬁn%ﬂt under
out at a te erature 1 n e range et ween about

and 400 C.vatSumAomnodesm ateasplenegingd & mgardisscquqr@nhA in
said mat erc':o%lhtléhs Isﬁche tcg tclguset cboenversmn of all materials A’ into related
sorbing components A.

20 14. A process according to clailﬁ 13 wherein said step of thermal treatment is
carried out immediately before introducing the composition into the final
destination device.

15. A process according to claim 13 wherein said material A’ is an alkaline-
earth metal hydroxide and said thermal treatment is carried out at

25 temperature from about 300 to 600 °C.

16. A process according to claim 13 wherein said material A’ is boric acid and
said thermal treatment is carried out at a temperature lower than 200 °C.

17. A process according to claim 13 wherein said material A’ is manganese

carbonate, and said thermal treatment is carried out at a temperature of

30 about 300 °C.

18. A process according to claim 13 wherein said material A’ is an oxalate of



al um num hydr oxi de norstrandite or the al um num
oxo0- hydr oxi de boehmte, 5 and said thernmal treatnent

wo goosarxbed out at a tenperature of 300 C and PSDIT20)4/000053
respectively. 20. A process according to claim13
wherein said mxture conprises several materials A
and the thermal treatnent is carried out at such a
tenperature to ensure effective converS| on of aII
materials A into related sorbing conponent
21. A peoeesickele aed saich @hqr@auraatme&tslsme?@ H %F&empmm in

materlﬁ.}erél 'b%\b!e%ﬁdabbﬂtﬂ‘(@r Qbo ~eowder s havi ng

particle SI ovver than about 100 pun. 22. A process
act@r diAngrobesscicadmtin3 tovkekizei 13 ;whecbnm caidometeriaAA’sis either the

calcium oxid nd. said,m ure coppr.i ses_u
wei ght 2R S‘V% ld%élomp Qethe sy Ay & Ofs%1 ?BOX%)G Bothmite,
5 devi Ce GPIM iHekii8l PeaGRBMaS bdriied ofCs areinpeatuse amOOO?C and 250

claims 1 to 12, obtained by depositing the m xture of
precur§6;r§sm011‘a‘ﬁ}z} B on a support through brush work,

SESRY, D0p SRR RS0 SRS BIS AR Bpriss vl
devi cenaggisdAhgnd thecthainml 2Ratmien &5 cartibb osmwsupln aiqcsmaerature

wal |l of the final destination i ce. .
sor bi n§P FBHE HECHYE FORYSIFIED c‘?fadﬁn I?%teWﬁlé I‘%I ﬁntgﬁgelated sorbing

10 SUPPOT {,o iy ? 1@%Lsgddl tional support. 26. A gas sorbing
devi ce ac ing to claim23 wherein the support is
metal | iAcpro2&s arcarditlg totlaih 43 svhepdin s@dgaaerdad i ingsed in form of

devi ce accor to one .of cla 26, wh
t he c@ﬁwégﬁsglﬁw%gmagmfﬁ 5] @Wﬁé@nﬁg @86‘1&11‘ 2oe{r gl 250
m 28. d% S e aﬁ&foﬁﬁﬁg QQrﬂ?ilhxs'lﬁ‘g»Vﬁ’er&ﬁssa%Prc&hﬁglléi’ﬁVA G calcium

accor ny of “clains 23 to
oxide and said mixture comprises up to 50% by weight of calcium

15 hydroxide.
23. A gas sorbing device comprising a composition according to any of claims 1
to 12, obtained by depositing the mixture of precursors A’ and B’ on a
support through brush work, spraying, or screen-printing, and subjecting the
deposit to thermal treatment.
20 24. A gas sorbing device according to claim 23 wherein the support is a wall of
the final destination device.
25. A gas sorbing device according to claim 23 wherein the support is an
additional support.
26. A gas sorbing device according to claim 23 wherein the support is metallic
25 or made of glass.
27. A gas sorbing device according to one of claims 23 to 26, wherein the
composition has a thickness from about 20 to 150 pm.
28. An OLED screen comprising a gas sorbing device according to any of
claims 23 to 27.
30



