WD 2008/ 027863PCT/ US2007/ 076946 MJ STURE- REACTI VE COVPCSI TI ON AND ORGANI C
ELECTROLUM NESCENT DEVI CE 5Backgr ound The present invention rel ates
to a noi swonreesreassti ve conposi tion which can form a tramSparsesir/o2a6vde

fl exi bl e noi sture absorbing | ayer, and an organi c el ectrol um nescence
(hereinafter abbreviated to EL) device including drying neans fornmed of the
conposition. An organic EL device utilizing an organic nmaterial has
attracted special interest as 10a light emtting device capable of emtting
light with high | um nan ' e, the light
emtting device conpri sﬁﬁgqgﬁUﬁéﬁ,AﬁTﬁ%%%ﬁﬁigr ganic layer forned
between the anode apfND ORGANIOUEL.ECTROIUMINEIGHNRT DOVICESI ng an organi c
charge transporting |layer and an organic light emitting | ayer |am nated
with each other. Also this organic EL device is expected as a flexible

di sp% ay because the entire materi aIBdcﬁng}h«a conposed of a solid. On
t he ot her hand, the organic EL device Ras such a problemthat when the
organi ¢ EL devitegrésntinhv¥eionfrokted té b xektpereadive lco@pPbsiesn which@an form a
characteristics such as light emtting |um nance, |um nous efficiency and

| uni nous trarspaseiang flgribe meturg akrething byar andian egapiselgtraluningssencéase of an
initial . e . | orati -J: ght
emtti ngs(%:l%gﬁlgg edfn:ﬁg%ﬁ%%(?fon%@ud g]?cgjﬁﬁgtﬁlflgﬁhg@ e G%E:Stfggagioitggg(gra&%ﬁ%gygen
penetrated i ntAn bhanerEjaddvicchltildiy eeorgant datdridehaecoagabipetianineresa s

organi c materi al caused by heat generatjon during driving, and denaturation

of Hh or gdighé crittipg devigheapahlgod canttiggdight Yﬁiﬂahig@du@fnamegwge e ¢ diipgat
i or gt fher Eag . . |
Cor oxami8 ol Hc MR cifiihl Ao EERGin HEHE N hR:00 B ol AbLY ©

i nf | uencdoahebdxygethe ancdcnamidsheic@h@irdthalosganlielat crgengidingan odgining dri vi ng

and hi gh-tenperature environnent tri q;atr generation of stress at the
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t echhi quesan bt cempbiadpf3Balid.or ganic EL device in order to inhibit contact

wi th noi sture and oxygen. For exanple, as shown in Fig. 1, there is .
di scl osed a ms@qhg‘& Oéherg@%él%ﬁ o1ggnig EL deyfeedias susihe Rngleg’tth%W]bf‘r“thﬁPEgaE‘&
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el ectrode 3, an organi c functional |layer 4 and a netal cathode el ectrode 5
formed orfoPwared il thacase Cffialnll’illﬁ@ﬁ%t"i‘ﬁ? @@mées\m?ﬁh? Gupg e IO of thesgg

fixphg t I : : i I or
exar o, DA R A e R I S P B et 1ty
Al so t heristoitBe digagicddedevacaypkidaiiveodecomgoatiogofam orghlic emtariabtawszy e heddy

usi ng an oxygen absorbing agent in place of the water_absorbi ng agent (see,
for xamach o, dase R s deentalien ot wLerta ST (KB No. 7-169567)
vari ous sRAMRHLoRRRL ol @RSLIRLAHcRRA IR AORM Rora RIS
vari ous 10substances, alkali” earth nmetal oxides such as barium oxide (BaO
or cal ci wmuotiadon(aBadple, peeling of the interface of the structure is caused by an influence of
25 oxygen and moisture and also heat generation during driving and high-temperature
environment trigger generation of stress at the interface of the structure due to a difference
in a thermal expansion coefficient of the respective components, resulting in peeling of the
interface.
To prevent these problems, there have been studied various techniques of sealing
30 an organic EL device in order to inhibit contact with moisture and oxygen. For example,

as shown in Fig. 1, there is disclosed a method of preventing arrival of moisture at an

organic EL device by putting a sealing cap 2 with a water absorbing agent 6 adhered on
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have wi dely been studi ed because they can certainly capture water nol ecul es
by the chemi cal reaction and do not rel ease water nol ecul es at high

t enper at WeO,20e8127868 wat er absor bi ng agents such as sili ®aTgSR00GI07®e®! | t e
whi ch physically adsorb water. However, these water absorbing agents have
dr awbacks because they are particles 150f an inorganic conpound and require
a concave substrate so as to adhere in the device and therefore the

resul t i nghelBwcewall enpmpiciiee cigracnt aggp aglidiagp subshateal anskiheexgagicElogaidere and

t herefore : | t cal - t 1.SS1 [ y device
i n-whi on SrouraE PR S PufolParR P Rk ATLEF Bl AT B BUEY
However, amMugiadé Beormbddaln the auishratdpfifing @d teide Svithphitrogert @as®, afd fivinp @ik t op

em ssion type display device in which display 20 light is to be emtted
from t he S6plig @p b sbsirtad usHie 2 adBpBs { ESceHer examarle. dpRanese eni ssi on of
lig i's - i n - r wat er
abs 2% bi n g@@%@ﬁﬁ%ﬁﬁ%&ﬁ PE@?%%%%%%%:@S '?s ?%800,?@? oAlesé'Et %6?9 %nélﬁ%ﬁp (r%nngeetﬁé;(?ct ure
area and dnedusiigadnl iafli@itc bboRjdeanyniybiy daexppavitdedindSareat prpdaesdlis have
been nade for applying water absorbing agents to top 25em ssiagn type.

di spl ay dEFIRbSOTbR AgeRAs, 0T tham@b?nJ%@n@%&s@wa@méiP@@péBuhlwaa%(‘%lﬁ& yYITEr S
such as pg} y7\_/1@\5|67)'il cohol and nyl on, which are transparent and have water
absor bi ng properties, as the water absorbing agent. However, these polyners
physi cal | y adswiaribugatiietansedhale beai sthdive as whicr absriingagsits. abson®ivaipus

properties as described above. |t is also proposed to use a particulate
vat & absSBPﬁF‘I‘rf@S’a?é@rlﬂteaétPrf%Fﬁ@éﬁl% spch gidaripg %&@Q)W splce oxgde (Gafhy

transm ssj i 3 1.Ss1.a0: r exanpl e,
Japanese nox i B ERL L Bah R R ARy B s aa36 T bl TSR 2o
pr oposed dhomitnbreactdraaid do s bdtasatwantérmolbeudds a hyght tempadasioe, hinhike agent havi ng
a particle size smaller than an, WO 20081027863PCT/ US2007/ 076946 em ssi on
vavel engt%s‘éff?mtgﬁée%tlsé‘é“rh &S Lcacg@_wrc@?ﬁge ‘Hlillﬁéél_?ﬁésé% ly adgorb pterex anpl e,
Japanes_e Unexq%ﬁ&%r,'%ﬂés@ﬁ&aft%%l%(?rﬁﬁlgg'a%@ntg KQVP@dr)le’cks %gga%;gfﬁl%gg)e alfk?é’l’gél er,
inorganic particles are difficult To arrange and uniformy |spperse as
pribary pdrahindresic andpdindsaindet@niicar @hcor sabsttatastsas te adixre dathseldvioy |1 ght

scattering cannot be avoided. 5As neans for sol ving these probl ens, the use
of a wat é%dé%%? FS ﬁar?%uﬁm ViR 1% b%lsq,éi@kﬁagtlﬂm%éal|qx&%§ ?r%qnaqﬁ%%né
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formed bydisphat lighy iatakgeaitdtonmétesidecdiposubdtrate 3 s dlowedrer, whan slod alkalt cartHowever ,
when applied to a flexible substrate, the water capturin ilm.i

i nsuf i ciBHt! qXﬁde_rlis&;zplbquthféﬁs%?@ Pyt Wt gwp@é{&ﬁmcﬁ HgWLwM%piaynade of a
| ow, ol eqihdfs Bk It CORRAYIGsid Abf |E séﬂ?i'n%tc% © oBPSCREd QbstrdtB e, GRAREBK N

beconmes nore brittle and may adhere on the organic EL device as a dust.
Sunmmary X8 Tigkt ipobsteutted yvihntwatar ahssbingegemteld endthemgore chswhieralisosimg obl ens

descri bed above. An object of the present .invention is t royi de a

Composi & 1SR (Eaprebecd sodt nel Ty 6 s gnee Birag araand ab dBAEEoS uch as
organi ¢ BhcfRMingft bé PRtvided. | i kely to be influenced by noisture or oxygen,
and is transparent and can be arranged at the side of the light receiving

surface wi t holfomayrepeseftliang bbdnghade andprlying weas abbakingiagenty tateg can be

applied to .a.20fl exi b] e substrate. Another object of .the present .invention
EPED  or GORPS ARl RHE e 8 RAICCH CHa PSR H SR IHEd Branept gyiness
char act ergysf h&ol§ GihyBaltMROaReRy 188 -which are trh@sfedit @M@ hhesy aB) abdigescri bed
above, there is provided a noi'sture-reactive conposition conprising: a

moi St ur e-prepacti¢sy es e yatarmbs@abingagcg by ce tmse psliyngrsphysivglly Zdsorbli  or Zr;
and a pol r vi ng.a nol.ecul ar wei ght.of from 500 to.5,000,0 he

25p0l y er BGTAT G hE R P vl el B B e ibd APt his Poup
consi st Qﬂo;i%s'ed {Pdscapadbdufdte aRP Y IWRbing QPRI birhMEEIABQs Abt BRHCBAY W&
nononers selected fromthe group consisting of (neth)acrylic acid; styrene;

cc- Mt hy|lgghy tremenissPorepriopétiex inl 2 orenhysany tybasteucturo dsop] fof mearhlachpinese;

| auryl th)acrylate:; stear.yl th)a te.J.sobornyl (neth)acryl ate;

i eyl opartahomer AT REH ALK O R 0T B SEPY a5 Yot by ene
gl ycol ( rRidhaebytattia;wHiel ¥ RERRYbRMEIngk &Qha&iﬁgbghﬁ&w&i% $hnallNr ERLAY! ol

(et h)acryl am de; N nethoxynet hyl (meth)yacryl am de; N-ethoxynethyl

(meth)acryl am de; N n-but oxymet hyl (nethh)acryl am de; N-isobutoxynet hyl



(meth)acrylam de; t-butyl (neth)acrylam de; octyl (neth)acrylam de;

acryl oyl norpholine; N-vinyl pyrrolidone; N, Ndinethyl (neth)acrylam de;

N, N- di et WD 20esa2/86acr yl am de; N-(2- hydroxyet hyl) (et h) &acryusaczde¢o4@nd

N, N- di met hyl ami nopropyl (neth)acrylamde; (b) a silicone; (c) polyether;
and (d) a hydrogenated pol yol efin. A 5noisture-absorbing filmformed of the
noi sture-reactive conposition is also provided. To achi eve the

obj ect s dEysvopwAvAemileof thyeFganicsEladeycpisslispgead &5c ooy axanerlE1)aprngpe e

compri si r’[%ekpﬁn{é‘a'ﬁ'i BubIf %ﬁt’ﬁ 1{@”&98%@%2%975 NG RF &R 1&org&m£’§é(ﬂn%f‘es
corrprl Ses am nat e orne rposi ng an organi c escent nmateri al
| ayer madege afffiant t@rag@ng@aﬂmmrﬁfdr@n DiSHoreedy pringaly lpaﬂlfCleSJ aetthedesericrationg each

other, and a structure shields the 10l anm nate fromthe outside air, and
dryi ng n@iﬁ@na‘ﬂ@maﬁﬁ&%@éawhﬁhmétt@mef@pm@e axpedi n the drying means is

forngd of the MDisLIE; £o%ﬁé 'the“s‘e § teQRe of’{l Waler Q?ﬁﬁﬁff%}ri Ief? b fdp Draw ngs

Fig.”l is a sec |onal Vi ew hOMA g sc énat|ca y a struc an organic

EL 15deviabsordf ldsheisihl g but huesniftioivntetrchspdrendy; haybeah proposed (seFlapanes2- 5 ar e
sectional views each shomnn schenmat |callg a structure of an or anlc EL

devi ce ofUngramyreddiatant Prkligatipn oot e 045 Déderd)ptlibenvatonesraeerilpednabove,
the ni Stt}érfggﬁégf&é #aé‘ang%p&%l%ém C%Bltpbﬂﬁd Bl etin ! afgﬁﬁ%f Yo G AR Al 2

reaction pro sture-reactive organone i c conpound, and a
pol ymer happliedtoa Gadibloxybstigtepthe vaitert daptueing fidin isinvaffiviennal fiexabiliey sdcdeseC ha| n.
The_ poi sture-reactive Erganonetalllc conmpound .is a conpound which can react

25w h wdbervater parteBle Hepisvnas onsilevardeeily waeht C@H@ﬁ%dm AHGLBPIBEC Thi s
moi st ur e- a!%? liby. Gt‘hé)&gﬁ%% tb@%drh&s TR RANLL AdHeYe (SIFf’ﬁ%tO?]%a%%]ﬁL Achel yner

havi ng a oxy ar e ot er comnponent” constituti
conp05|tummthhereby being fixed and inparting reactivity with water and
oxygen to the polyner having a carboxyl group. Furthernore, since this
noi sture-reactive organonetal |l i ¢ conpound does not produce a corrosive
30conmpound when reacted with mater,f%?ggggjenlsuch as corrosion does not
arise at the applied site. WD 2008 PCT/ US2007/ 076946 Thi s
nDiSjure-reactﬂmqnamgamsaﬁkmuhsbe@nmpmundmhss@weﬂeqabwymadammbaMMﬁwe

represented e foIIomAn f ormul a: L, wherein e sents A, My, Zn,
Ti or zr;ARR egéf&mefﬁ%qnymr VEpiads i BroxidGghsopnontien vich dan be usedas a

moisture scavenger of a device such as organic EL device, that is likely to be influenced
by moisture or oxygen, and is transparent and can be arranged at the side of the light
receiving surface without intercepting light, and also has flexibility and can be applied to a

20 flexible substrate. Another object of the present invention is to provide an organic EL
device which maintains light emitting characteristics for a long period.

To achieve the objects described above, there is provided a moisture-reactive

composition comprising: a moisture-reactive organometallic compound comprising Al,
Mg, Zn, Ti or Zr; and a polymer having a molecular weight of from 500 to 5,000,000, the

25 polymer comprising carboxylic acid groups and selected from the group consisting of: (a)
an acrylic polymer comprising one or more acrylic monomers selected from the group
consisting of (meth)acrylic acid; styrene; a-methylstyrene; 2-ethylhexyl (meth)acrylate; n-
octyl (meth)acrylate; lauryl (meth)acrylate; stearyl (meth)acrylate; isobornyl
(meth)acrylate; dicyclopentanyl (meth)acrylate; phenoxyethyl (meth)acrylate;

30 polyethylene glycol (meth)acrylate; polypropylene glycol (meth)acrylate; N-methylol
(meth)acrylamide; N-methoxymethyl (meth)acrylamide; N-ethoxymethyl
(meth)acrylamide; N-n-butoxymethyl (meth)acrylamide; N-isobutoxymethyl
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Sunsubstituted al kyl, al kenyl or al koxy group; and n represents a val ence
of M In the above fornmula, Mis nore preferably Al or Ti. Ris nore
pr ef er ablwoaoesanieB group, an ethyl group, a propyl groRpT/ES20109494gr oup, a
hexyl group, an octyl group, a nethoxy group, an ethoxy group, a butoxy
group, a hexyl oxy group, a cycl ohexyl oxy group, an octyl oxy group, a

2- et hyl hexyl oxy gfou an i sostearyl oxy group, an 10|soborneoxy group, a

chol est er@®iharpapide thehy erydiasylanecheripHstrctande: sgylgioup, a
pol yoxypr &éb i KPQBgH%XhﬂE%H§§JR% E%ﬁ@?Bag%ﬁ%ﬁﬂé@ﬁ%gﬁg¥gﬁﬂkHran

nDnonethy er 0X or "an

pol ydi met(metinhdrokatide; Need- szdwxyeamd) (mste)apryiingidalind NMaNbdixethy@ireiapproppl oct yl
group, an octyl oxy - et hyl hexyl oxy roug an |sostearyloxy group,
a pol yox%@?ﬂ?ﬂ‘é’ﬁ@“ﬁ%‘n&%ﬁ ﬁl}uw% rﬁ@rp%x@y qs%;»do(dga hydrgaenpssdnotapichie nd

nmonobut yl oxy
aroup. - ormERAE-pE0iAE AU ol S AL AR Mo BlodRlea Y i 1
exanpl es of thB)amkﬁ%yhe@Mempd&ﬁﬂbmgﬂﬁvaahmdnﬂﬂhhykSMEQMﬁ@q;&kﬁmbton

i ncl ude FM2221, FM2241 and FM2245 manufactured by Chisso Corporation.

Speci i c XKRSPESTIFNS thrempisiuse-trast Yeeemmnoskion: Jhs oreni ki éew@e%aﬁweﬁ ﬁcl ude
20t ri nmet Lal,
conpoundn%%gggﬂ?gﬂ nﬁ%gﬁﬁﬁg%ﬁgéde @%?W@%w‘%%?%%%Hgfﬁ?&%?%#§¥ﬁ§|e e glyco
nonobut yleitbiedl bewydealapainufl miectrbﬂéssfa&hg aiohl akst, addunstrusmre aimdldotigani ¢

alunlnun1conpound such as al unoxanc. The pol ymer having a carboxyl group at
Chel®nd GRTEaHom ABPHSER A HHIdBY BR AN BEAIREACD (b6 ARICHe wherdin (e

moi st ur e- Jrgﬁgtrﬁe‘éﬁs RIEANY '@Ftﬁ+ Ho?suﬁgqpa%ﬁogco Q@&t‘?&%’ fixing the

noi sture-r tive organonetal i c conpound and controlling reactivity,
fluidity, flexibility and conpatibility. This polynmer having a carboxyl
group may be represented by the following fornula: Y-(A)mY 30wherein A
each i ndependent |y represent§35ﬁé¥¥? R oldpavngNY 2| Si(W(Y)0, CH2CHR 0
O (SH2OHR & R g DY £SERLSY (e RURDw B @R Ay ISR o RFEFRIEE WO
5008102y 863PCH BRiaT o vuay JeRs r%vg§ an al L “group or a %&rﬁoxyal kyl

gr oup; an&vmeméﬂmqgeWMSmaauumumgeheannﬂm.sat|sfles the followi ng relation:
10 m 10, 000. [ e carboxyl . may be. present at
both ends, ondighd- 4a’ﬂf8 Ssctgﬁnalewewa?%h Eo‘glwg‘*c‘ﬁ?t@%ﬁ}éﬁdtfPﬁBrerﬂfﬁBé?Fga&FC t he
carboxylIg;g&géﬂhthggggﬁ%gkﬁngnor | ess in a 5nolecule on average. |In case
of 3 or nore, drastic gelation occurs when reacted wth the

noi sture-reactive organonetallic conpound and it becones difficult to
handl e. A wei ght average nol ecul.ar wejght of the polynmer having a carboxyl
group can be appropriately seleé$ ﬂﬂ%ﬁ&?ﬁﬂﬁ@“to physi cal properties of the
ressd ting composhdstQbbd ddbe,ltfe Hl%}éﬁlrwea%t« !:&n Si AT the g@bé@%%ﬁn 000, 000,
and preferably from 1,000 to 1,000 e 10aver nol ecul ar wei ght
is |less uhamnﬁaﬁemntmuso¢wibfcult to |npart suff|C|ent erX|b|I|ty to the
conposition. On the other hand, mhﬁgrthe avera& nol ecul ar wei ght is nore

c

t han 5, 000, OOG”“?HEH%F§%B§?W§m%¥n? © SOMPPYBh e hcr eased and it may become

difficult to fBer %ﬁl VELRES1 g}bhg%p{@ren%rgmalmo@a SiLYERRE
equi val ent nol ecul ar wei g t det érm ned using a gel perneation

chr omat ogr aphyl'{e@G@pturd E8pea drganoexciatht esmpdundhea goinpowrd wligh ngn wactar boxyl
gr O%) ' ng 'ﬂg\?vatselr Ithé:rce)tr)‘f rsemso%lnr:g moisture due to a chemical reaction. This moisture-reactive
organometallic compound partially reacts with a polymer having a carboxyl group as the
other component constituting the composition, thereby being fixed and imparting
reactivity with water and oxygen to the polymer having a carboxyl group. Furthermore,
since this moisture-reactive organometallic compound does not produce a corrosive

30 compound when reacted with water, a problem such as corrosion does not arise at the

applied site.



as pol ydi et hyl si | oxane having a carboxyl group in the side chain
(X-22-3701 E, manufactured by Shin-Etsu Chem cal Co., Ltd.) or

pol ydi metwol2gég/axsgae havi ng a carboxyl group at the endPCXAB2001626346

manuf actured by Shin-Etsu Chem cal Co., Ltd.); polyal kyl ene glycols such as
pol yet hyl ene gl ycol biscarboxynethyl ether having a 20carboxyl group at the
end; and pol yol efi ns such as aa-pol ybut adi enecar boxylic acid (C 1000,

manuf act ur ed tSl;hlmg;ﬁ@ﬁeswavwganqm@rashcwnmm%mﬁ@y whlyamcompound

po'ybUtaqéﬁﬁﬁiﬁkq§5¥gﬁﬁkﬁ&bgﬁﬁﬁiﬂ 000, manufactured by N ppon Soda Co.

Ltd.). ‘"h)yacrylic acid and an acrylic nDnoner IS
a particularly preferable pol ymer havinig, a car boxyl group. As used herein,
"(meth)acryl” neans acryl 25or nethacréy qSuch a copol yner can be generally
fln

sy nt hesi 28Ere) M é%ﬂr@,S&PtSpAdb Wee£nz Bt 9t Jpendeatly sypersalsiguRbiHBied of
les 1191f ulpslﬁﬁ]ft&{ le al@ alk‘é@#z gbu %IP(PIP Pég%(&@ﬁt's %Q?Q eﬁcé"ﬂ)ftlﬁ (meth)acrylic

aC| |ncIu yrene= ase nonone rene or a-nethyl styrene;
al kyl (et h) adhylhéazt‘tﬁﬁe Soretula M 2s bteypréferaply Ah&lt i) & isythée @refbrabBtay |
(meth)acrylate, laury 30(neth)acrylate stearyl (neth acryl ate, isobornyl

(et h) acr¢thylerowt. aauew BEWEnt RIOPYT SIRER.H) iYL\ araume @ haxy\arei 2 REVhEREPyY | at es

h
Dol yet hylona AT Bt R A Ao A B TN e
and acrylaouges oSldedky@oﬂtlb et dftyjrlhbxﬂdmt drpag,raylisostedeyloty gtetqbgcmy met hyl
(et h)acryl am de, N-ethoxymethyl (neth)acrylam de, N n- butoxynethyl

( meth) acriIbRmQEY e gWob GIEQJ%%}?FB{%?Tou(’n%l’?i)"é’&%%hyé?ﬂed%onoﬁn%w ;?r er oxy

(met h) acr C ne, N-vi nyl
byrr ol ddmert I RIGR Ry o HB ALY G KRy o R AP IB IR 12 V1 e
N- ( 2- hy drmoonoedily etHerekn gamp ydbrean adileaxyb grohip Nadiin gatpoisldanttheisi ek

(met h) acryl am de. reacti on between the npisture-reactive

or ganonet%P lefog, mamaefa@x ]8RO BLATEY AhaSHY g ow- @8 O51; i@iﬂy FPYuP &s achi eved
by m xin he
entire s??éﬁ%ofgéggggﬁ%eglﬁﬁwﬁginpgﬁégi gkﬁmﬁgé ?g%ﬁ?g@@g%2%§§§%m§
orgHﬁonngmMLap@QmﬁgmmgykﬁenmmomeBﬂME@xpgnnmeapabhmmmymgﬁmmp of the

pol ymer Vi n boxyl gro pecifically, the f the

moi st ur e- m@w? &E@%ﬁ@&ai i aiaqwi)awap ihavigg ame} SR #«S@W@eos to 10
nol s bas 1lg r

composi £ 55 ay TRane ExiRet ol e xSl By P%Wg@ﬁ%%ﬁéeﬁ%?%ﬁ? Bl e

or ganorretlactlhd@FmﬁjbhlEMZZAdrqmdlFMI@SAhandf@turZ«h by Thisso Carporatigh. a pol yner
havi ng a nol ecul ar. we from 500 to.5, 000, 000, .the onpr|5|ng
carboxyl i ¢ aci egaﬁa&ﬁsg\%af?a OE@1@é%%tar@rlieaﬁi‘tewégagwaﬁ&l%m&qnﬂgmav °(a) an

acrygic Hﬂh%ﬁﬁﬂdﬁ@ﬂﬂ&i%ﬁ&ﬁﬂﬁﬁﬁn&hnWHB&y%%hﬁﬁhﬁlHR?%HE&%w&Q%%&bﬁﬁdfron‘the
group consisting of (meth)acrylic acid’ styrené; a-nethylstyrene;

2- et hyl hexydui compinralcasyl derieative-tbeeyf, tﬁ@(ﬁtﬁtyhe)tﬁcgiydohn@nolblameﬂier
(meth) ac r&g?aﬁgﬁin%%l?%gigéste(agyﬁlg Irx%llrllu%tl ean Io?ga%?g amirmn rrrn‘:"E:Oh SOCJndlsﬁélleas
alumoxane.
The polymer having a carboxyl group at the end of a main chain or a side chain
25 can react with the moisture-reactive organometallic compound, thereby fixing the
moisture-reactive organometallic compound and controlling reactivity, fluidity, flexibility
and compatibility. This polymer having a carboxyl group may be represented by the
following formula:
Y-(A)mY
30 wherein A each independently represents CH,CR'COOY, CH,CR'CONY, Si(R')(Y)O,
CH,CHR'O or CH,CHR"; R' represents hydrogen or an alkyl group; Y represents



di cycl opentanyl (neth)acryl ate; phenoxyethyl (neth)acrylate; polyethylene
gl ycol (neth)acryl ate; polypropylene glycol (neth)acrylate; N nethyl ol
(et h) acrwbanesdeyseBimet hoxymet hyl (et h) acryl am de; N- et ROXyUSRANPI6946
(meth)acryl am de; N n-butoxynmethyl (nmeth)acrylam de; N-isobutoxynethyl
(meth)acrylam de; t-butyl (neth)acrylam de; octyl 25(neth)acryl am de;
acryl oyl norpholine; N-vinyl pyrrolidone; N, Ndinethyl (meth)acrylam de;
N, N- di et Hydrqeess 4 kel \areus erer carbqxyaliybigrenyetndyn yeprershts padrogdnydeh  and

N, N- di met hyl.anm nopr.opyl t h) | anj,de. (b) a silicone; (c) a polyether;
and (d) as ?%?3%%@@?8%“%%&%8?6??%%1%gpﬂgganple, t he pol yner conpri sing
carboxylic aciid tkis ?H@&eﬁ&ﬁe 6086118 loraiPasSER prakdny atfot? cdshyhdéydndacr yl at e
and acrylic acid. The polymer conprising carboxylic acid groups may al so

conpr i se:sigsihpoxipatrhelcade and vhawepmbear of fel catwribgpipyis pugierably heidessgerat ed

pol ybut adi ene ;havi ng_t erm nal rboxyl ,aroups... WD .

50081027 SBTPCH D30T D 785 of 3 or Mok REEETtion SEsus hen RSISHaH P § ¢
conpound {ERRFd-RaSstITd dr #Alit BdApeandtant ef tucb@byaifietn tothah@e! W @bigm num
tris(triethylene glycol nonobutylether oxy)alum num or triisostearyl oxy
al um numaverec mslesular svcigdv of theeobong dgvgarrarhoyyf group e bompromatdy| i ca,
titani ums%f(eicfje ’acczoircrill% & | fljes’ica?l }Jomelquersnof élieqrgsfult%l{ I’Co(r)ﬁ]i ‘éft‘?o%Xiu‘!‘%s us()r115CI ay. The
noi st ure-reacti ve coﬁpog|¥|onpn§& t5& ransparéﬁi.rﬁ nnlsgure-é%s%rbing film
forned ofwithig aFoigtftre S0@acs, 00@00n AR pidférably Fyn OO @ Med0,860.dvgeh ithed

previ ously. The conposition of the present invention may contain, in
addiq i on averagp&ohesiubar sveisht éseless then 890G atris aetiawlt tocimpgrpufisdera AgxibHEY ol yner
havi ng a L. ar i . [or a
Filor sdiE ARt 0P B BB Ao AL N R BB Y oo % by
group, a 50000000 thehasdtonigy &f tht solation Bcvakaihanidst @ewpedonty dffwultho hhedipol ymer
havi ng a carboxyl group can be used, and such a pol yner can be used as an
adhesi ve Becagmee moleeakr fugéght groaay a slijrang guiElgpinelscyar weigholatIaursyi ng no

car boxyl ' | | sid,9xane or a pol yner consisting
essentiaﬂggﬁgﬁgabg%%%gﬁ%g@%ﬁ%%&§%§¥é§($ﬁe filler is preferably an inorganic
fill®r having Spebifdreaxiiplegbdthe pbbeapabl@gafcar@agt grogp Wctddetsiiones such

noi sture-reactive org%?onetallic conmpound, . and exanpl es thereof include

silica, tastahidimstbxisdexans hpeinggicadoxy gipiminrihexidgshaip (Xeont Woxi de, and
clay. Th [t e, | r i A d as long as
it does ﬁ%@ﬂ%%v%%gg ?ﬁg#?%%?ﬂg?gﬁgggréﬁggoﬁﬁﬂgﬁgkc nﬂggygﬁgﬁﬁﬁghd i's

pr ef er ablgarox@hgrdup at the @) XM Ce mapofattutadrbyd$hihMBesupCleseindl Goyvedt)i on can

be applied as a noisture scavenger in 20a device such as organic EL device
whi ch i s Nalyadrxjencelyrols sich ge pelvathplenpglysplbiacarbarymetinh sdet hing &

tr pare re.c d S| . 1 I ght i ting
surface é%}c%ﬂgg%Péhf&ggg%fﬁﬁﬁggguF@ggggbS%%ﬁék) vf%%mﬁ?%ﬁé%ﬁﬂ?ﬁ(gk%epting
l'ight, an@dos] senFadtuRl bl Nippdd FJodat@d.| 2@ )toh@yaddogandsedd &g |1 ght emtting
portion w thout providing a display or a soFar batter anel with the
i nst al | atrodybutasiiencrarhoxy28Piaisl (Gl4 1900 onmudacstred hg Nip) idaim, Igfl.)t he present
invention is B§ans ar ent %ﬁ%nthergfong C%n be Esed for various.optical
devi ces. That 4 SOPYHECUEMFiRagetic 29 apfan ARl MO PRYEREBH Pt es to a
nDi st ur e-REBAILRE polPmEd NaRAdeOr FlRBLGA gfdthS AGARBOBEEINO M meliDh&ryf ithéins adrybe
forned, for exanple, by coating the conposition on a substrate, followed by
dry?hg. Thenathicry. Supleecordlymprecaprbegenerailnyanibdsinged bglradiedl pplynzmizetieuel ¢ EL
devi ce iqhmhich BQBhe co QFition is arranged inside as drying neans. This
EL devi ce t8h NBVE The98ANE  constitution as that of a conventional organic
EL devi ce shovkkahnipldsi @ prdferabRahordotner tWiictok @8pd1omELiz8YWaR (SbSGdceprd herein
conprises a lam nate formed by interposing an organic

acid include styrene-based monomers such as styrene or o.-methylstyrene; alkyl

(meth)acrylates such as 2-ethylhexyl (meth)acrylate, n-octyl (meth)acrylate, lauryl
30 (meth)acrylate, stearyl (meth)acrylate, isobornyl (meth)acrylate, or dicyclopentanyl
(meth)acrylate; alkylene (meth)acrylates such as phenoxyethyl (meth)acrylate,
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WD 20081027863PCT/ US20071076946 | um nescent naterial |ayer 4 made of an
organic material between a pair of an electrode 3 and an electrode 5 facing
each ot hewp 2008427863t ure 2 whi ch shields the | am nate fr @giruseoosoreiee air,
and drying nmeans 6 (water absorbing agent) arranged in the structure, and
the drying nmeans is fornmed of the above noisture-reactive conposition.
Since this 5conposition is transparent, there is no |limtation of the

| ocat i on netyaihilens glyel angihirgretaner mlynsorrensrgicol (methycavipte #ndri g. 2, it
be di (Q
AT or nar 1D ynisE R SRR Rel it Auiieq R ERNEL RGO Rute, |

cover thexl%ﬂﬁ)&pmem@s(rﬁeta)adry@rﬂiﬂd Nimeb@dsgamﬁtnylf(mreﬁi)mﬂamldeayer 4 on the
substrate L and al so the sealing adhesive 7 may be covered thereon. Layer 8

may be a BUWPNYIICHYS fRaihReHdemi tlmt&y@eth)acrﬁb@gﬂw&% fmethyasrylagideq
h
e ary Mg horbRoBRERLADA dlo e NP EREA S QMR N N-digtis £ 261

devi ce i qnethyhdrafantide, NIER-hpdroxyethyd) fmgh)adsyl@xider N Nadingegldnnigopdpgsi ve 7
i s adj acent the |Jam nate on both sides. In Fig. 5 the device is simlar to

that shovefihagrylgmide. except that air gap 9 does not exist between filmé6

and el ectrode ”I“:he r%?ctl‘%ﬁ &i ﬂl}@ltﬂg{sjﬂﬁé Seactive ?rﬁotéomé&]ﬁlx lcb@p&?ﬁiﬁ?ﬁi tﬁé shown in

Table 1 were synthesized by conventiona usi ng

acryl ate I(onrEdzﬂAo,aVﬁ@mLﬁaﬂﬁdxyf gndub)!s MNhjproh bphokinpaiA @ixing tatid .of batrhdnaa@laa:is ylic
acid (AA;, manuf actured by ko Pure Chem cal Indusérles Ltd.). Table 1
Pol Wrer doAdEHES Sq %abt)he\faéilﬁ’rﬁﬂt? tash Fe4Cieh N BnOBEUF 0% 15 OSSN mer

2- BHAL AA 7o ARt 0dorft fouhi8 Qs AAQoRAINIRSy dec 22ty 1A H3ndpSylitr ARiRPR: “o00

carboxyl group. Specifically, the amount of the moisture-reactive organometallic
compound is preferably from 0.05 to 10 mols based on 1 mol of the carboxyl group.
The moisture-reactive composition may also be described as comprising: a

15 moisture-reactive organometallic compound comprising Al, Mg, Zn, Ti or Zr; and a
polymer having a molecular weight of from 500 to 5,000,000, the polymer comprising
carboxylic acid groups and selected from the group consisting of: (a) an acrylic polymer
comprising one or more acrylic monomers selected from the group consisting of
(meth)acrylic acid; styrene; a-methylstyrene; 2-ethylhexyl (meth)acrylate; n-octyl

20 (meth)acrylate; lauryl (meth)acrylate; stearyl (meth)acrylate; isobornyl (meth)acrylate;
dicyclopentanyl (meth)acrylate; phenoxyethyl (meth)acrylate; polyethylene glycol
(meth)acrylate; polypropylene glycol (meth)acrylate; N-methylol (meth)acrylamide; N-
methoxymethyl (meth)acrylamide; N-ethoxymethyl (meth)acrylamide; N-n-butoxymethyl
(meth)acrylamide; N-isobutoxymethyl (meth)acrylamide; t-butyl (meth)acrylamide; octyl

25 (meth)acrylamide; acryloyl morpholine; N-vinyl pyrrolidone; N,N-dimethyl
(meth)acrylamide; N,N-diethyl (meth)acrylamide; N-(2-hydroxyethyl) (meth)acrylamide;
and N,N-dimethylaminopropyl (meth)acrylamide; (b) a silicone; (c) a polyether; and (d) a
hydrogenated polyolefin.

For example, the polymer comprising carboxylic acid groups may consist

30 essentially of 2-ethylhexyl acrylate and acrylic acid. The polymer comprising carboxylic

acid groups may also comprise: polyoxyethylene having terminal carboxyl groups or

hydrogenated polybutadiene having terminal carboxyl groups.
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Pol ymer 3 2-EHA = 100 40 100, 000 The follow ng materials
were comrercially avail abl e products and were purchased 25and used as

recei ved:wo0 2008/02786BPol yrmer 4: Shin-Etsu Silicones Co LtdPCTNS207062@ COCH
group-term nated bl ock silicone; Pol ymer 5: Shin-Etsu Silicones Co.,
Ltd., X-22-3701E, COCH group side chain-containing block silicone; 5Pol yner
6: Sigma Aldrich Co. Ltd. Co., polyoxyethylene, COOH group- term nated

bl ock, Mw 600Fhe mOlStuf@EﬂaytN@rOTE@nW%éﬁ cagpeundsompgisestpmetiptipminum,

Dot yirer g Rgaan N, RREAA RN XA A0E G uhyvicher
pol ydi metdxyhgirhan) er triifiviaryo808uMdlim. Comp@uRehrd-redetiv©Cdntposalonhaum Si gma

Aldrich Co., Ltd.; Conpound 2: tris(triethylene glycol nonobutyl ether
oxy) al urmitHURST coBppisEMEC ttanipm Saideeding PEIKS: ARTHUALNIdaFHCTBRPSIEE. 2 Li qui d

g : eirjgaggcg Y aig{r% é]igtl%}/ecez%r%tagt?vve\gér\oéydg gﬁnl?r){elr cra @ﬁ g ér%ﬁ!itﬁcgmﬁ%g_h%%gbigg%?el
pur chasedoane ofxbelmdisturegedctied cothpositicilmay be fdrined an dsdshiséd pratedsiscr ew t ube,
a hexane 20sol ution (solid content: 25% by weight) of 4.0 of )
trioctyl al uni nthhcoRRREgR OhMeProPISNYFRIIONTBRY CHtadd 1y agdigor g’aﬁhﬁ EPIHWE- a
0L SRR GO O BRIl ol Sy v
25Exanpl dmvidgtmo carboxyl group and/bea filersonanaedjustshé nistosahplAs the capainidon
composi tijons uere obiained using majerials shown in Table 2, Conparative
polymer having a carboxyl group can be used, and such a polymer can be used as an
adhesive because it has tack after curing. Examples of compounds having no carboxyl
groups include polydimethylsiloxane or a polymer consisting essentially of 2-
ethylhexylacrylate. The filler is preferably an inorganic filler having a hydroxyl group
15 capable of reacting with the moisture-reactive organometallic compound, and examples
thereof include silica, titanium oxide, zinc oxide, aluminum oxide, zirconium oxide, and
clay. The particle size of the filler can be optionally selected as long as it does not
adversely affect transparency of the composition, and is preferably from 1 to 1,000 nm.
The composition of the present invention can be applied as a moisture scavenger in
20 a device such as organic EL device which is likely to be influenced by moisture. The
composition is transparent and therefore can be arranged at sides of the light emitting
surface and the right receiving surface of the device without intercepting light, and also
can efficiently utilize the area of the light emitting portion without providing a display or a
solar battery panel with the installation location.
25 The film formed of the composition of the present invention is transparent and
therefore can be used for various optical devices. That is, the second aspect of the present
invention relates to a moisture-absorptive film formed of this composition. This film can
be formed, for example, by coating the composition on a substrate, followed by drying.
The third aspect of the present invention relates to an organic EL device in which
30 the composition is arranged inside as drying means. This EL device can have the same

constitution as that of a conventional organic EL device shown in Fig. 1. That is, the

organic EL device disclosed herein comprises a laminate formed by interposing an organic
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30l n the same manner as in Exanple 1, solution conpositions were obtained
using materials shown in Table 2. Table 2 Ex. Polynmer wt. % Conpound wt. %

| 80 I

10

15

20

25

20WQ 200830786320 3 2 40 3 60 4 4 PCT/US2007/076946

luminescent material layer 4 made of an organic material between a pair of an electrode 3
and an electrode 5 facing each other, a structure 2 which shields the laminate from the
outside air, and drying means 6 (water absorbing agent) arranged in the structure, and the
drying means is formed of the above moisture-reactive composition. Since this
composition is transparent, there is no limitation of the location at which the drying means
6 is arranged. As shown in Fig. 2, it may be directly applied as a film 6 so as to cover the
electrode 5. Alternatively, as shown in Fig. 3, this film 6 may be arranged so as to cover
the electrodes 3 and 5 and the organic functional layer 4 on the substrate 1, and also the
sealing adhesive 7 may be covered thereon. Layer 8 may be a thin film encapsulation
layer, a passivation layer, or a protective layer to separate film 6 from contacting 4 and 5.
Other exemplary devices include those shown in Figs. 4 and 5. In Fig. 4, the
device is similar to that shown in Fig. 1, except that sealing adhesive 7 is adjacent the
laminate on both sides. In Fig. 5, the device is similar to that shown in Fig. 4, except that

air gap 9 does not exist between film 6 and electrode 5.

Examples
Materials
Acrylic resins as shown in Table 1 were synthesized by conventional methods
using 2-cthylhexyl acrylate (2-EHA; manufactured by Nippon Shokubai Co., Ltd.) and
acrylic acid (AA; manufactured by Wako Pure Chemical Industries, Ltd.).

Table 1
) Solid content %
0
Polymer Contents (% by weight) in toluene Mw
POlylmer 2-EHA/AA = 99.9/0.01 40 100,000
POlyzmer 2-EHA/AA = 99.9/0.01 40 200,000
POlgmer 2-EHA = 100 40 100,000

The following materials were commercially available products and were purchased

and used as received:
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Polymer 4: Shin-Etsu Silicones Co., Ltd., X-22-162C, COOH group-terminated
block silicone;

Polymer 5: Shin-Etsu Silicones Co., Ltd., X-22-3701E, COOH group side chain-
containing block silicone;

Polymer 6: Sigma Aldrich Co., Ltd. Co., polyoxyethylene, COOH group-
terminated block, Mw: 600;

Polymer 7: Nippon Soda Co., Ltd. Co., COOH group-terminated hydrogenated
polybutadiene, Mw: 1,000;

Polymer 8: GE Toshiba Silicones Co., Ltd. Co., TSE200, polydimethylsiloxane,
Mw: 2,000,000,

Compound 1: trioctyl aluminum, Sigma Aldrich Co., Ltd.;

Compound 2: tris(triethylene glycol monobutylether oxy)aluminum,;

Compound 3: triisostearyloxy aluminum; and

Compound 4: Liquid Oliepe AOO, aluminum oxide octylate, Hope Chemical Co.,
Ltd.

Example 1

All reagents and solvents were commercially available products and were
purchased and used as received. In a 20 mL nitrogen-substituted screw tube, a hexane
solution (solid content: 25% by weight) of 4.0 g of trioctylaluminum (manufactured by
Sigma Aldrich Co.) was charged and a toluene solution (solid content: 40% by weight) of
10.0 g of Polymer 1 was added, followed by vigorous stirring to obtain a solution

composition.

Examples 2 to 7

In the same manner as in Example 1, solution compositions were obtained using

materials shown in Table 2.

Comparative Examples 1 and 2

In the same manner as in Example 1, solution compositions were obtained using

materials shown in Table 2.
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75 C-1 none -- 4 100 G2 3 80 1 20 Measurenent of noisture absorption
properties Each of the above sol ution conpositions was coated on

conmmrer ci aWvbyoevarseabl e 5pol yet hyl ene t erepht hal at e ( PETPCriusanoiozépé RROR
T-60, thickness: 50 pm manufactured by Toray Industries, Inc.) under a

ni trogen atnosphere using a knife coater. After drying, each of the
resulting films had a thickness of 50 tm The filns thus obtained were
cut into pieces neasuring 30 mm x 40ﬂ#ﬁ %nn in a glass bottle having a
vol une of 420 nL, and rthen can eTToet e and a hygroneter
(testo Co., 10605- H1) o \,?uoac,.& RO, rtfo"ﬁ%. il ./e: tive humidity in
the glass bottle decreaskd|to 10%|an®0t he rellative h&idjty after 12 hours
were neasured. The neasurenent.resufts afc Snown in bre 3. Measurenent of
transm ssion properties 1'=US|?1g Spell'r ophot orret et Ui(iooo manuf act ured by
H tachi, Ltd., transmjttange was neagyred. The 50| gmghick films formed by
t he above net hod were |su fl("l entlyl curedlhy standing 1n air at relative
humi dity of 50% and 25C for| 3 #ays, @ad {hen used|asyganpl es for
measurenent. |In the anal ysils, &he |PEB3fillm was enpl oyed as a base line. A
mnimumtransmttance |at_a |wavel engthew thin a range4;rom 400 to 800 nmis

shown in 20Tabl e 3. 3 8 47 1
6 6 20 2 80
3 75
7 7 5 1 20
C-1 none -- 4 100
C-2 3 80 1 20

Measurement of moisture absorption propertics

Each of the above solution compositions was coated on commercially available
5 polyethylene terephthalate (PET) film (LUMIRROR T-60, thickness: 50 um,
manufactured by Toray Industries, Inc.) under a nitrogen atmosphere using a knife coater.
After drying, each of the resulting films had a thickness of 50 um. The films thus
obtained were cut into pieces measuring 30 mm x 40 mm, put in a glass bottle having a
volume of 420 mL, and then a metal cap with a thermometer and a hygrometer (testo Co.,
10 605-H1) was closed. The time until the relative humidity in the glass bottle decreased to

10% and the relative humidity after 12 hours were measured. The measurement results

are shown in Table 3.

Measurement of transmission properties

15 Using Spectrophotometer U-4000 manufactured by Hitachi, Ltd., transmittance
was measured. The 50 um thick films formed by the above method were sufficiently
cured by standing in air at relative humidity of 50% and 25°C for 3 days, and then used as
samples for measurement. In the analysis, the PET film was employed as a base line. A

minimum transmittance at a wavelength within a range from 400 to 800 nm is shown in

20 Table 3.
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WD 20081027863PCT/ US2007/ 076946 Measurenment of flexibility The
films used in the above test were bent around an iron bar (R =10 mm and
vi sual | y wb=eesuede3Thi s operation was repeated 10 ti nmesPCARASHGMIAO Tabl e
3, cracking 5was not observed on the surface of the filns of Exanples 1 to
7. Table 3 Exanple Tinme up to 10% reduction Transparency Frequency of
Bending 1 12 mn 98% >10 10 mn 97% >10 3 18 mn 98% >10 4 18 mn 92%

Measurement of flexibility

The films used in the above test were bent around an iron bar (R = 10 mm) and

visually observed. This operation was repeated 10 times. As shown in Table 3, cracking

5 was not observed on the surface of the films of Examples 1 to 7.
Table 3
Example Tin;z(ﬁ)c;omll()% Transparency Frg]eune;fé of
1 12 min 98% >10
2 10 min 97% >10
3 18 min 98% >10
4 18 min 92% >10
5 10 min 92% >10
6 15 min 95% >10
7 15 min 95% >10
C-1 12 min cracking fractured a}fter
occurred one bending
c2 15 min whitening >10

As is apparent from the results shown in Table 3, the compositions of Examples 1
10 to 7 have sufficient moisture curability and can be used as a moisture scavenger. Also
films formed of these compositions have sufficient flexibility. Furthermore, these films
have sufficient transparency in the visible light range. On the other hand, the composition
of Comparative Example 1 was very brittle after moisture absorption and it was difficult to
bend. The composition of Comparative Example 2 was transparent immediately after

15 coating and whitening occurred after standing for 12 hours.
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>10 5 10 min 92% >10 6 15 mn 95% >10 7 15 min 95%>10 C-1 12 mn
cracking occurred fractured after one bending C-2 15 m n whitening
occurred > 10 As is apparent fromthe results shown in Table 3, the
conpositions of Exanples 1
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What is claimed is:

1. A moisture-reactive composition comprising:

a moisture-reactive organometallic compound comprising Al, Mg, Zn, Ti or Zr;
and

a polymer having a molecular weight of from 500 to 5,000,000, the polymer
comprising carboxylic acid groups and selected from the group consisting of:

(a) an acrylic polymer comprising one or more acrylic monomers
selected from the group consisting of (meth)acrylic acid; styrene; a-methylstyrene;
2-ethylhexyl (meth)acrylate; n-octyl (meth)acrylate; lauryl (meth)acrylate; stearyl
(meth)acrylate; isobornyl (meth)acrylate; dicyclopentanyl (meth)acrylate;
phenoxyethyl (meth)acrylate; polyethylene glycol (meth)acrylate; polypropylene
glycol (meth)acrylate; N-methylol (meth}acrylamide; N-methoxymethyl
{meth)acrylamide; N-ethoxymethyl (meth)acrylamide; N-n-butoxymethyl
(meth)acrylamide; N-isobutoxymethyl (meth)acrylamide; t-butyl
(meth)acrylamide; octyl (meth)acrylamide; acryloyl morpholine; N-vinyl
pyrrolidone; N,N-dimethyl (meth)acrylamide; N,N-diethyl (meth)acrylamide; N-
(2-hydroxyethyl) (meth)acrylamide; and N,N-dimethylaminopropyl
(meth)acrylamide;

(b) asilicone;

{c) polyether; and

(d) a hydrogenated polyolefin.

2. The moisture-reactive composition according to claim 1, wherein the acrylic

polymer consists essentially of 2-ethylhexyl acrylate and acrylic acid.

3. The moisture-reactive composition according to claim 1, wherein the polyether

comprises polyoxyethylene having terminal carboxyl groups.
4. The moisture-reactive composition according to claim 1, wherein the hydrogenated

polyolefin comprising a carboxyl group comprises hydrogenated polybutadiene having

terminal carboxyl groups.
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10to 7 have sufficient noisture curability and can be used as a

nmoi sture scavenger. Also filns formed of these conpositions have
sufficient flexibility. Furthernore, these filns have sufficient
transparency in the visible light range. On the other hand, the
conposi tion of Conparative Exanple 1 was very brittle after noisture
absor pti on andlhemojglirerepeiivagampoasitioaggcording te slapadi whenginghe moisture-

Conparati : <o d i - aft ] and
ahi toni ng e ES PRyl RRR L ghisd THREH Sl fothl Sre RGN, 2
1. A noi stitoérylaadinume trisgpthsldnt ghycobmphotaitylgtheBoxyDalainimen fe@act i ve
organonet gl l i c conpound conprising Al, My, Zn, Ti or Zr; 5 and a

pol yner H&VPﬁﬁmﬁkWﬁﬁﬁwﬁpgm~meight of from500 to 5,000, 000, the

pol yngr conprising carboxylic acid groups and sel ected fromthe group
consi sting of: (a) an acrylic polynmer conprising one or
nore acri.i ¢ rdronessirssactitesnipostionecqgdingpo clansilsthaginothe composition
(meth)acryljc acid; st rene;.a-nelhyLstgngne lOZ-etQ&%heﬁ%% )
(met h) ac rﬁ}/T‘ §r&OmpriSes Sice AP exiP-ARE OXids; AlMIpHE 93y e FippapEwn oxide, or
stearyl (J4gRth)acrylate; isobornyl (neth)acrylate; dicyclopentanyl
(et h)acryl’ate; phenoxyethyl (neth)acrylate; polyethylene glycol

(met h)acryl ate; polypropyl ene glycol (nmeth)acrylate; N nethyl ol

(et h)acryl am.de; N net hoxynet hyl (met h)acryl anm de,, N-et hoxynet hyl...
(ot R acry1 am TR e A oA 08 P St @ bereli Y S5hpdsicon
N-i sobut crgtRatdMipricesed &&rﬁ;ﬁfmﬁaﬁmg nothyltéixyl groGpd. h) acryl ami de, octyl
(met h) acryl am de; acryl oyl norpholine; N-vinyl pyrrolidone;

N, N-di met hyl (rmeth)acrylam de, N, N-diethyl (neth)acryl anm de;

N( 2- hydr gxyet . ryl am des.. and NN dj hyl am. no I

(ot by acryt am SRR AER Ao HeHs b FBk, AR hERAhpoune
hydr ogenataeihgpol hydradl proud cohgriss il lifetheRbkate & afdbshdricofsisting
according to claiml1, wherein_the acrylic 25pol ynmer consists

essenpi alPsengpllpobtslvHexylacyddts) ate and acrylic acid. 3. The

noi sture-reactive conposition according to claim1, wherein the

pol yet her conprises pol yoxyet hyl ene having term nal carboxyl groups.
30 4. The %oi stlleansismcd-reaetieoropgsisitioancarding do nlgirh d, wheden the cahpotion
t he hydrqgenat ed pol yol efin conprising a carboxyl group conprises
hydrogenéggﬂ“ﬁaﬁ§gutadiene havi ng term nal carboxyl groups. 5. The
noi sture-reactive conposition according to claim1, wherein the

noi sture-reactive organonetal lic conpound conpri ses

t ri meOhyl18 unmis omistenciabsorpingl film foomed of the moj$taterneietineycomposition according
tris(trizth lege gl ycol nonobutyl et her oxy)al um num or
triisostédriis y al um num

11. A moisture-absorbing film formed of the moisture-reactive composition according
to claim 1, wherein the moisture-absorbing film has a frequency of bending of greater than

25  10.

12.  An organic electroluminescent device comprising;:
a laminate comprising an organic luminescent material layer made of an organic
material interposed between a pair of electrodes facing each other;
30 a structure which shields the laminate from the outside air; and
a moisture-reactive composition disposed within the structure, the moisture-

reactive composition according to claim 1.
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5 6. The noisture-reactive conposition according to claim1, wherein
t he conposition further coaprises silica, titanium oxide, zinc oxide,
al um num oxi de, zirconium oxide, or clay. 107. The noi sture-reactive
conposi tion according to claim1, wherein the conposition further
conprises a conpound havi ng no hydroxyl groups.

moi st ur e-JPeact ThEOTEYHP BSFYY BWHE‘@W deviee @Eﬁl@mal %Wiherfm Mwsmr@macﬂve
conpound npri ses pol ydi net hyl sil oxane or a
pol yrer é%ﬁl 5??%§°Q%gé§%%¢mgFﬁyﬁ ¥%2 et hyl hexyl acrylate. 9. The
noi st ure-reactive conposition according to claim1l, wherein the

conmposi tion is_ transparent. 2010. A noisture-absorbing filmformed of
the noi sthfr e- rEQrEEc El5HEY SN CFEA REB PRI FRIZ D 2 AR £omPpTISing an A

Mmoi st rea@ﬁés% hﬁﬁéﬁﬁ@rﬁ&& Lty SitioH'a ﬁﬁe@&jb ERIEPRR!
accor |ng to EFalmﬂ mheréﬁﬁgﬁ elﬁgﬁgﬁﬁrehabsor |nh%{§%fmha{s}l%l£lhRllate
frequency of bending of greater than 2510. 12. An organi c

el ectrol um nescent device conpri sing: a |l am nate conprising an

organi ¢ lum nescent material |ayer made of an organic nmateri al
i nt erposed between a pair of electrodes facing each other; 30a

structure which shields the lam nate fromthe outside air; and a
noi sture-reactive conposition disposed wwthin the structure, the
noi sture-reactive conposition according to claim1. 13. The organic

el ectrol um nescent device of claim12, wherein the noisture-reactive
conposition covers one of the electrodes. 14. The organic

el ectrol um nescent device of claim 12, further conprising an
5adhesi ve, wherein the noisture-reactive conposition and the adhesive
cover the |am nate.
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