WO 2007/ 084386PCT/ US2007/ 000861 Phot ocur abl e Hygroscopi ¢ Conposition
and O ganyy® fsb7/68Y¥scce Background The present | nveRth€807/000861
relates to a photocurabl e hygroscopi c conposition capable 5of form ng

a transparent and flexible hygroscopic |ayer, and an organic EL

el enment conprising drying nmeans fornmed of the conposition. An
organic EL device utilizing el ectrolum nescence (hereinafter referred
to as "EL") of an organic nmaterial conprises an organic |ayer

provi ded by stacking an organic charge transport |ayer or an organic
light-emtting | ayPhotfohiwisde HyEras@fec @0shpdskRin AP OFamiRdEL, Device
attracting attention as a light-emtting device enabling

hi gh-intensity |ight em ssion by | owvoltage direct current driving.
Al'so, all materials of the organic Elgdevrein@an be forned of a solid
matter-and therefore, this device is promsing as a flexible display.

On the ot her . hahhe PraienigpyeHian Telatesd iaghorneyr 9 RygIPEIAPiheamppRition prpable
devicegs s h

char acter i o AR EfraRpa it A B e eyt S Sl RGP ent

ef fi ci encycammrrising)fryiegrinegnsiermead fobihe QO}nIsiértlchsl y deteriorate as
conpared with th t

deterioration in ﬁ]%ﬁnc%déﬁéesdst?gzﬁﬁ% g%ﬁ’:@@r |es I'CS (ﬁ‘térelir%(k;tr% ' %egg%q %’,as
oxi dat i on 'tﬂL‘t)héa@bma)metmécumpns@ﬁqamrng iwedprmmdrdtﬂwstmlgaglhn ofganic

gener ot | or A DB SERA S oh Bfkablic LR AP By ITEb bl af i Sz cepoce

free @t erandris aftracffig attentitedas mlughttdmattmmm driabey hiph-indnsity light emission

denaturati,0 of t.he of.ga terLaI urt er nor e, r exa e .

oo f et o loRbud e aifRF b ErdR bRk o SO SRR e o eyioe can be

free wat erfonged of asolddhnattenaal thatefblepthily dewlmm pesmivighad :Eﬂﬁeibw cuﬁlﬂajr n

the environnent _at, the drivj ma ri.gger., the generation r ess,

at the interfacBdhe ?ﬁ'@ré C{ag%lﬁ@%‘a‘ ézht gevd?q @r@f@g{%ﬂlaﬁé"%ﬁﬂg? vice 1s

expansi on dipehffbei ettail 9eBE BF fiffp Betlipht emPREdH dHaeAt erfthigd Qﬁﬂiﬁashl?glﬂi emission
suc

the 25resultin lgglhanl cal teri Ofri%fiel on of, the structure

i nt er flaci alrltegél%é f gRissipncigFiepceyprlightemisyon Haifgapisy sionslyoieterorate as
light em %h%ré&‘@itﬁ@lﬁ@s@'a’%fthef&ﬁmal stage. irﬁe ea&k%rofftﬁsl%ﬁ}a%%omﬁ%ﬁe light
probl ens, a l|arge nunber of techniques of encapsul ati n&t e organic

EL devi ce SaHESiehERIBSICTIFHFsHF tfphaxaéwiﬁa@ﬂdww fthe elegaeds des togyyygen intruded
are bei ng igloudk spganfcoﬂmé@fa@l @udmeer@echeaog%ﬁ o‘f“tl'ftccl.w ﬁfﬁg Aol hed ¢
where, as shown in Fig. 1, a 30 sealing mnate on the

i nner wal |zeneratien Pf heaiat ge @bg@gmﬂat@mcg? t alcetdo ue tpifegamaterineaient
area 567 ey lcAhlAte Wedlo 01 SAUE BlLadGHEfof OFREIRLAG: BatihE FRkferhiore,
havi ng thereon a transp rent electtode 3, ani cctunctional

4 and a nmépe¢xaginddiertagidl Em?atMBPwmmmﬁﬂofeimen Odﬁ'85water
and after

subst rateéfhél{ah g%ﬁg ﬁgge\%ﬂ}‘%ét I%I%L{e%%g\}lé%tai ?‘r%é%reé} WA P?‘}hﬁﬁiﬁvmg
reachi ng trhey wigganibe gehemrdtivi ofa fess, atftm meer&cp lo ﬂaermanfrs e!uanedﬁfame:d in

Pat ent Pu n edu
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S5wat e25 absesubidrg mialsanbed ﬂemmsrzitmeif ths ﬁtﬁ;ctﬂ‘n@r s&h&iﬁhﬁrfa&ﬁkﬁdpaf@on may also
7-169567) . vasi,ous substances have

been |nve§”egré§e 0 @%aetﬁ%%opvgélggt %fﬁ‘sﬁ’loﬁé:?’%teé’ép‘% metal oxi de such

as bari um oxi ddn(EBadto packenathese prodlrals a(l&a@nundbeb of RghNiiqded ¥f &ick ﬁétﬂ&mg
because, nI i ke oﬁgr wat er s rb s.such as siljca gel and zeolite

b
of physic Wgaaks Fl%}c?l\ﬁ’i‘% g UERRt &Iy e%&’a'i?ﬁf’éﬂﬁ’gf@l gye being

capt ured kdied Gdrerhmple, &mshapﬁeearthdl@deamede@vw% Q5 sﬂ&bﬁwhf‘g 3l 5
However, such a water

a high te rature does pnot
absor Bdnt Sralinggap Hdiayars ampigg @aﬁdhf‘pmnﬂ wpi theigot 2 water asesbers fiapaced on a
subst rat e pfdhirelel snétt A THRMED bY aBrad B MorgE ErhisvicH éﬁ%ﬁﬁﬁg&Q%%ﬁlaYe 1

having thereon a transparent electrode 3, an organic functional layer 4 and a metal cathode
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the transmittance due to light scattering is inevitably caused

because uwof0omsdsszpersion to a primary particle is diffpEthéroo7006861
2007/ 084386PCT/ US2007/ 000861 I n order to solve these problens, use of

a water catching filmhaving small visible [|ight absorption has been
di scl osed (see, Kokai No. 2003-142256). The water catching film can
be formed by solvent-coating a special netal conpound and has
sufficiently high transparency. However, this water catching film
conprises a | ow nol ecul ar conpound 5and therefore, di sadvantageously

| acks f1 exidvtidde)s dnd dfhe fEasethelinstBp Wit hiaBedPes, Bxed tbliR HRSkE 248th an
On the ot heii hand t he encapsul ati on process of "an organic EL device

i s perf or REHEIIKE Anthesaby arevsptingifiss V@t@\f%omdﬁaw@@qqsgmreﬁmwce (see, for
| N7 UST ON Rl FapiicBd URBELrRES PARRE PAbiidalion RRbRAY N @%@ge& %R0, a

type not usmgaso vent iIs erred In viewo
10envi r onmigthod pbradueing theeffegmienyzenby usiag en Oﬁagcrhabsgrtferﬂt in placeof the

S0l vens - CQpiiibebRge A QASGIIARL AR AR K R0l KGN B88cHYPe 1S

deman ess type wat catc
consi sting of aAsrfortthe watsfr absarbent caraiumsnbﬂmmrhipwbelem%ﬂ@afemﬂne&knong

Rokai No. st oXRHAY buflapiet SeiRESHT b PAtien Fgie (BRD AR £gtoBirpoxide (Cad)

t ranspar em:tyem@Ew&lmWrdyad becausd; ke mhﬂf wark abRebENte SEH ad SINGN] QRd
20Brj ef Description of

i ncl ude photocu i c conpositio
e oraw AR PRy S ERREERE St bsvater Falas e A bE PeR gL RRRiHg By o
he sio uct:hlérmdaf re&lﬁtl@xﬁ giDidledst off@WiAA6 BEReIdiad high tehfhePit8R&¥es not occur.
i nvention and conventlﬁnal technique, Fig. 2 is a cross-sectional

vi ew schemat i cAF¥YSEHotCAG Water %‘i%%k%%%ﬂdﬂmta@éwm@wﬁ@dm@ﬂ&évmcbreamres a

t he presepéndaR¥eibdthite f&@&l dtacBmbst i aneQﬁ:% éﬁffhﬁsotﬁi%d\)ég%:geous])' ives rise to
schematical ly - ShO\tll\-Axecq%t e structure of the organlic EL 1g ?’u

present i HAFEFRSE dh ickpesspfithe dpdse r Fytheamorhdhprlisbing carthvuntal owdhaﬁ;
been made, &1@%\5%5 Be IE}{:;%&‘&%%% éa@lﬁﬂtbgﬁbﬁde QUA-tH¥e g’ggﬁg%}ébgé 19taBing

solventles ype co n whi ch can be used as a
free Mat eputdha/digplayx @drﬁ'fufl the slbsirate 1suide dpt irbihe case tﬁﬁaegmlmatﬁ(ﬁrtomso-called

]9)(; ?’ggracengbrﬂf‘gsnlgglﬂgﬁ% 81SE{ay%¥ c%edftmﬁl mctgg' ‘sj% Vﬁxgﬁ%% lmg cap\% side
2007/ 084 38BREIE lﬂ@ﬂﬂﬁt@m@hﬂ emi&rome;ftchspgay ligiittis atdbitad Bshehe vaiter, absorbent 4
fl exi bl t t f i bl trat d
an' or gani Exenaye, B SRR Rb AR e Rt S Pri RgBearb e b St el icmen

char act erarghj whlcb\rmlpoaesl Olh@itpeenh ﬁdit e diterfor the placement mdsﬂb@ﬁéiﬁlﬁr prévided.
attain the abo crl bed fea{) accordi ng to the ent
|

i nverfti on, HB? g Watsy 4P byBite suhAfoR eRistiopd Splaegevice, several

<corrpr| si nlg-opbga)Is Bavdbéehufi i, Efaﬁtdx‘dﬁupw ﬂaﬁéyﬁba@ésﬂb tRONRR YD dppl{ Bitradsparent
(et h) acr | at e (rat)l a car box r oyp-contai ni ng I ol yneri za }lj

mononer | ﬁt&r-@h§o B B?Ié’fﬁﬂr}? szaqlw,lﬁy{ ﬁpq!}oa{tagpl nylon as the water absorbent.

However, these polymers physically adsorb water and their water absorptivity is not
sufficiently high. Also, a technique of disposing a particulate water absorbent in an

25  organic EL device of top-emission structure to an extent of not inhibiting the optical
transparency (see, Kokai No. 2001-357973), and a technique of using a plastic substrate
having dispersed therein a water absorbent having a particle diameter smaller than the
light emission wavelength of the organic EL device (see, for example, Kokai No. 2002-
56970), have been proposed. However, in either case, the water absorbent used is an

30  inorganic particle and has a difficulty in the method for placement and also, reduction in
the transmittance due to light scattering is inevitably caused because uniform dispersion to

a primary particle is difficult.



10 wherein the proportion of the noisture-reactive organi c netal
conmpound (a) $5Qﬂ15 to 70 wt % based on the entire CO”ﬂ@@P&Mﬂﬂmm@ﬂd

t he proportlon 0 e carboxyl group-containing polynerizabl e nononer
(c) is from0.1 to 50 nol % based on the npisture-reactive organic

metal compound (a). Al so, according to the present

i nvention, a hygroscopic filmformed by shaping the 15above-descri bed
phot ocur abl e hygroscopi ¢ conposition into a filmform and curing the
film is provided. Furthernore, according to the present

| nvention, an orgaRhg bloHEhES probIBROMHeHa RBRGH;H fﬂnmﬁté%?nan visible
body obtalned by interposing an or ﬁ emtting nmateria

conpri si ng light ebsgamtion h?étb@f:n discm&ésen, Iéolgﬂail\to (Sﬂobtlééﬁiﬁjd&éleopﬂescmgtmg

h ot her & st
cach ot e B 2P LIS DR POal LTS s i
means i s f drangmhrerdcyt Héowbaevahitesaer bxchipy Giracorabises Jnygzrrﬁﬁﬂa@tlﬁr compound

an or gahi ¢ efsrerpiSReARRRARABE Lot AT RGP rh T ppltuforing feote

(met h) acrylsabstrakiavi ng transparency and 25flexibility, and can be used

as a water scav r for .a deyice susceptible to. free wat such as
organi ¢ EL devic ﬁ‘ﬁ?ég rihapts FﬁBﬂBH?FlatlﬁPQr%ﬁ%%%qq?r(Sﬁ“‘PsE%f Pevies irRepformed

and ther ef @i en eﬁ@eﬁnﬁ? dﬂie&@&%lbdkr‘sd o Ipr@lht Btk ioh s f?e!érv{’éiéﬁaﬁ ccﬁmdermg
light-emtt] ngg}dew ccﬁz roduce a stacked body, and this | m al so

has flexi bith§ POinkss Hee npusing pselveryis arqfﬁle%t i1 dew %fpﬁaéaty and

Fur t hermor envitdin&RNPRSIdvieRthé SorfvehAbYA WAESHdREA ARG 4 BALEald tm%%y cas ()
30 preferred |n vi ew of saf ety and environnment. e organi c EL é’

of the predgsribedobovs, and paphicatiessdyRsyis demsndechghs Riselventierssype wateagatching
a water scayangeim 'c%nﬁ&%ﬁ §Fa RfixtaHPH aecsﬁ:ﬁg aﬂﬁﬁﬁﬁh@bﬁh{x&ﬂd AUGinkRaditge
wat er or ox% can naintain the em ssi on

2007/ 08438¢% Dle Zroapast a%@mmsh&&:@e&mhﬁeﬂdm, Bokniooof
time. As d | qp&w t rrp05|t|on of
the pr esent%?snzg%% on c%%’r@%e@%? a 18]tl %ﬁ?ég@ 8‘r gani ¢ net al
conpoukd, (b) a (neth)acrylate, (c) a car boxyl group- cont ai ni ng

pol ymeri zabl e nononer, and (d) a phot Ogre rization Sinitiator. In
the present specification, the term"( ?%?E ryI means acryl or

met hacryl . Enitvelinrents toff the- presesit innentioy arhelenphioad cugabi®ygtbs¢dpic | S
a corrpound TFIB e of reacting with water and renoving the free water
by a chem CAIPY2actTon. The noisture-reactive organi ¢ netal conpound
(a) is preferably a netal al koxi de represented by the follow ng

f or mul g; 10N(CR)n wherein Mi Ti, or zr, R is an alkyl group,
an al Kenyl group, an aryl gro 5‘ef?°§%PB%?R§Fh"gPW‘“gé het erocyclic

group or an acyFigndspcréfcettidrial viey ¥oheRRGEaIBS sHYwish et ArdBtdbf an organic
al koxi de |E&C§ual Ité(g_gesent in the formof a nmultiner. J
I

This netal Siee dEevdmecindht Risent ipYephionand @ aopventinuel teghniaee wat er

accordi ng to 15Fhg 2fiohlceydsngedalmHaiv sdieRlipa Win the struct b
MCH)X(CR)E& +x ROH As shown by the for nulsf%%ab‘é%eeﬁ“ec e P g fhe organic

al koxi de r éF¥‘°W°fFPWF§“rmt‘%VCﬁF’8’auce an al cohol ROH, and Rin the
met al 2 koxi de ¥y, BrihRFSHRlKcford! Q1w !Rﬁteﬂiaﬁbaﬂ%' %vﬁh% trfSRlde B?FH ?cﬂfganic

a boiling point of 160C or nore, nore preferably 180 nor e.
boiling 20 Iscsteﬁtcer0§th%§§5<tquc%9@ t he al cohol may - foam due to | ocal
generation of heat during running of an organic EL device or the
evapor at ed conpound nmay aggregate on the device 0 and when a
passivation filmor the like is noPetledisdriptivpesol ve an organic

d t. iC.
ond an el act f odire breshititydlfon' il SebRhBRE MEETuBR: BTN EiGTRES Bove by
i ncl ud® anpraviding/4 sgventiessyie @snpositidinvbich can bapse@as Bidaykhgat fbofkye water
group, - decyl 93, IOk Bt a bBWCY s R I U mrel ot o o derd s0HPas SouteBY device,

and which is transparent to allow for placement on the light-emitting surface side without
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et her oxy group, pol yoxypropyl ene nonobutyl etheroxy group and

pol yt et r atwodzoof/essags nononet hyl et heroxy group, a pol ydi neg&Ryksiobsuease
skel et on-cont ai ni ng al koxy group, and a nitrogen-containing al koxyl
group such as 2-pyrrolidone-1 -ethyl-2-o0oxy group and norphol i noet hoxy
group. 5The proportion of the noisture-reactive organic netal
conpound (a) blended is from5 to 70 wm % based on the entire
conposition. If the proportion bl ended exceeds 70 ww% the filmor
menbrane formed of this conposition is not satisfied in the strength
or m grat i inferedptingrlizfittan fuha@ehoes, RKIRE tOBHaBldIhe apBROItRIN A% foeafbliYe
occurs, whereas if jt is less than 5 w% satjsfactory noisture

absor pt i vi {apstglss aIb@’&?P&ghfi%‘ﬁP capabit el paigtapngthe Light ¢emission
conpound hendk@t@erdstic§BYB) 2fony! fRYibdWr@wpe. i N the nol ecule. By virtue of
use of this (neth)acrylate, a thin filmcan be forned by the

phot ocuri ng t hr BUgHeE ip Hha sbpxeidsseriliedifeatinne, pedosdimgdo thapresens invention, a
or gani ¢ b I i ned even after
noi st ufgeng%?l(t)?&p?%ﬁg? msfe(?)}?c%E@?%?ﬁ%%?&ﬁ%?b,&@%ﬂég one or both of
a nono( net h) acr (@) at eadneisarpoiagtivie otgavitanethesrhpawrdy| at e can be
15used. The (negR)ac rably has a boiling point of 160C or
nore, nore prefébpabl %X@g%a%&ﬁfr%re. If the boiling point is |ess than
160C, the (nethicacryhaabosy] givupycontiming ipolymeridzbk mpbosmetjmad fil m
may foam due to, 4 ocal eration af heat during running of an organic
L device, or t(ﬁlé ev%ﬁgg{épgﬁr%eor g‘ﬁ’ﬁ(ﬁmﬁﬁvr’aggr egate on the device and
hen &0 passhereinitbe pfaganion of the ﬂ]bilsmré-Ser?ﬂﬂtre m’g@%ﬂidiﬂétgl Bb1BHOluE(ad s from 5 to
organi ¢ 2Q,,c0 und or ,perneate into the.interface be en_an organic
conpound g]r?dw% %815%&’? H%een%e SRR &g &k Regportion Ogtgﬁ?ﬁ?l"éél FPuRhe
nmono( met h)caataydiag @olyinriich®l e ofbiagt (cf MErBhakl Yd 80 eIV based odthe moisture-
et hyl hexyl (neth)acryl at n- oct (meth)acrylate, |auryl

, |
(et h) acr yFaftye oLgay WetfgﬁBﬂBO&Eﬁ)ﬁ?)at e, isobonyl (meth)acrylate and

di cycl opent anyl Asapddebldiny kR, pragnflv¥heae a%ﬁ(g]&f&%

phenox%eth | (et tc%acr Ia%e,ﬁéﬁ)oﬁ yet hyl ene glycol ( ?Elﬁ:%ﬁaﬁﬁg@gg%ﬁngthe
pol ypkdpy [BBALE-gFSF Pd(P)F/?E‘cOI‘P)’ SN PRrascoRdcOMPasEian e a&ilmufohmaand curing the
N, Ndi met hyjiaridiaboRieR) acryl ate, acryl oyl norpholine, N-pyrrolidone,

N, Ndi r net hyl acryl am de and N-(2-hydroxyethyl)acryl am de. The

pol yfuncti onal ANaEs: pheardingdy theeprgsriv dnvsotias, arorgahiarile deviee is provided,

strength : : AN e an, .
2l kol a (SRR sl HORE (R Uhine PO RS B PP iphPERHARe Rlierie Loyer
nonanedi oFoip{imBEiAnrephigireatenal betwesnod pale ofeledirousspposing each other, structure

di a , a h as_pol.vet hyl epe

gl yoort 4 Do E e s RO B KDYk SRRl dY 7 he sructure

(pol ypr opy Meweeig theodtying frwetshisdonyédefthe absvd-desoribed phomt gable hlgadstopic

.such as S| E&é\t\llg FMr711, FM7721 and FM7725 (Chisso Corp.), and an

ol i go( met [y & y ate such as epoxy (meth)acrylate and urethane

E met Eg acr y: ate .Thémong)c;shh:smf the ptéda_amtdn(f?mioh)oagggtis_a‘s én afgdhnapmwl compound
nmet h) acryl a e _prefet in 5vie exi ity and transparency
ot he curattons 8aftids Fihitsr Wedta s Gred)Enute parind Feseyieaey o o

i ncl W BREMYERYPBREed3ROuseddts BLRMER86RIP IS8 e dsdyntsle BY M Rater,
Corp.; NK Q.igo EA,Seri s.gro%é:J gal%y Shi n- Nakanur a, Chem cal Co.,

Ltd.: ands%&wﬁ%ﬁ,&wggr&é’é r ﬁ W?‘Ji?}ﬁ@ﬁ REPRitionds trapsperent and
Exanpl es HerdibRe, vaebb dRPosdiéhitRal ' NMERe PRvime il nd
BLEMVER DP Series 10 ‘E@F?duﬁ% %’?ql%llt:%cg?i&@%%&o%o U s’g?i“e Hehice &

Qi go UA Bodnesa siaghed bern pndihis filw algadaan flexitisnandithewdore, istusable for a

ARONI X ML | : - N
2000 and 008 euay PFAHCR e S R0k i o soll tatles S RTIL HELEOR s
| nd. 30t derefespaddaryieny ofspfess apst eanitraendsy. TheongapjoEL Sgmickeifitoe present

Cnem cal $Rdbeéd #bfiRated byl HsposFRERENdormilsiifth ﬁrao\gg&?gca%ngeaf i§ Sl outihis

suppressed deterioration due to free water or oxygen and can maintain the light emission
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30 preferably fromO0.1 to 50 nmol % preferably from1l to 20 nol %
based on e ] e- reactive organic nmetal conpound.

proporti oW‘thzs0 %822%{ han 0.1 nol % the conpound produced %(?1{[2#%07/000861
noi sture absorption nay aggregate to deprive the cured product of the
WO 2007/ 084386PCT/ US2007/ 000861 transparency, whereas if it exceeds
50 nol % the noisture absorptivity decreases. As for the

phot opol yneri zation initiator, exanples thereof include, but are not
limted to, acetophenone, diethoxyacetophenone, 2-nethyl-|

44- (et hy| thi-odphamsldveda 168 RhRld slaps@pane- 1, benzoin,. benzoi n et hyl
hyl k

et her, benzyl dinethy etal,” benzophenone, 5benzyl net hyl

benzoyl f or mat e, P@@Sﬁvb%@bﬂ*@qﬁbﬁ PEAC IR NI IFORE, ComPOSft_iOH Ofth? present
CLouiY i BRREO0RGpAsd @) b HlABLRVIDANEO LG WA RG] &) ¥ rtiacrytate,

(Lucirin T anme, " produce

2, 4, 6- t ri méd)laydabemyd grpipecndtaningpaiiroeptabiemoxpuer, @pd ¢d) 4 phatepplymerization

bi (2, 4 o HIHEC niT BeRSoory BRET ARG BRITE ‘SelRe sy R gr metheceyl.
produced by G baheengigjure-redejite organid-methydmpeynitafay isps epapedndosapable of

e 5 hyalr oRFELHBIGRERS o Bondbitoity Toee e G e avdiva! eeriap Phe mpigure-
trade namereaptiesigadidmetal bemERirgy ) isdpréfrably a metal alkoxide represented by the

acryl oyl ox e‘t hax henyl - ( 2- hydr oxy- 2- propyl ) ket one,

1- hydr oxyc&ﬂ %ﬂééﬁ‘?‘b‘ﬂéhyl ket one (1 RGACURE 184, trade name, produced O
by G bgy Gei gy), 1-(4-MgQR50PYy! phenyl)-2- ,
o doc YRR Y R SL Ry A6k 7 2 Weenglkph B9aR- an tleny) gsoup, an aryl grovp, a

t2r ggg h%;;ﬂé cf@?érieggﬁll:éérgﬁgﬂa %&%@E@W&%@HS Y ho BEANAG &p, b8 s (RRIAEMRHNY Such a
2-benzyl- Zﬁﬁfﬁ#ﬂiWF‘%ﬁﬁS%’é“qUX Wﬁﬁﬂ%ﬂh%ﬁifﬁﬁpw@ﬁy&‘}mmanone (1 RGACURE

369, trade nane; i i - - Ay 1e Ldds (-

met hyl vi yl )phen;‘?ﬁ‘?%*éﬁﬁg‘°§ﬁe§3ﬁ§? E%)A&Eé "P{‘)i&%Ir 1 %‘fag?’rq%yg%nlwa&r?éf adetiding to
produckd bthelfaltbemg formMe: oct anet hyl ene bi sacri di ne ( ADEKA OPTOVER

N1717, trade nane), I no bercryl P36, trade

nane, produced by mﬁ&@ﬁ%@éﬁwﬁﬁgg%%ﬁﬁégu on initiator is
preferably addedsishoam Bnhe fornoila @bdve, thebmesalalkasiid roacts ieth water to produce an
OO 1 OBental B g BRI e k1S RERBIN Y GIAY T flsbl ro
i's preferaRhyngl bollHPedh€of 1d0°€orGRstE AinBld ereferBMINQYYE of Pndte OWhe boiling
capabl e of reacting with the above-described nmetal conpound, and

exanpl¥ys t heinisflessiibhnd60%C.the alcobuliniey Harhdustodiotal@eneratipn®f beat during

oxide, zin i d a ] I i i i : itride chy . .
o bor on nipRileEst bl eaThiUHE, 8KEC0PAL SR LEOME md dHebdafifo HE bevice (-
car bon bl aek] whena pasavaionafilvotd thierdikd ibyotsprotiied; dissdte agotdaakarompound or
substances with, a sil,ane, coupli.ng agent _or the like. Exanples, of th

Stani 11 or o R RFEbI BB AT BhesRls dolpaut Cind TR ek it the

am nes suclevdse.i m dazol e, pyridi ne, diazabicycl ooctane and

triet olam ne The, filum farned of the conposition of .the present

nvention i tr Exenelenat e RGeS (e Gt RPeT FreSR ARG REY o group, 2-

t her ef or e, etfgheRfloMs @dod) deyAbk P Hfoupplauebxe eMiupe fryaiRelisRegloufs Ecet oAy

is, a second enpodi mept of the prese nvention i s a, hygrosgcopic
film for me&odP, PANCHIIBIFPID A ?-chgéfﬁflfég ErPMie R adis YStihlkoxy l ggpup such

can be for gegbri¥o:d, RRuPBisoPRhBAY: glolp afX @H&b&er&yrﬁbgﬁg%%oﬁaﬁé iﬁ'ﬂg-

t he conpositiaon on a substrate and curing it by irradiati nq I'i ght

such as 5ufentaping dkoxgroyp suchag rhamderbiiary sspupmbepylpsamiornemonpisod

i's an g gaphdnofhetl§td I heAbSPRBEH shbh bR B 40 .

means forrrgk:l:l 81%% hgwgg%ggqﬁr%ﬁ oﬁgﬁegspeséﬁt rﬂlmﬁ)ﬁ%&r}ggﬁép%g% (’:1’3’3
tetramethylbutyl)phenoxy group, a polyoxyalkylene monoalkyl ester- or monoether-oxy

group such as polyoxyethylene monolauryl esteroxy group, polyoxyethylene monomethyi

"5



30 Al so, Misture-Reactive Organic Metal Conmpounds 2

(tris(polwoxyetdsyiseneoxy) al um num), 3 PCT/US2007/000861
(tris(polydinmethylsil oxanepropoxyet hoxy)al um num, 4
(tris(octadodecyl oxy)al um num) WD 2007/ 084386PCT/ US2007/ 000861 and 5
(tris(2-pyrrolidone-1-ethyl-2-oxy)alum num were obtained by using
tripropylene glycol ether (Mw 287, produced by Sigma Aldrich),

pol ydi met hyl si | oxanepr opoxyet hanoi (SI LAPLANE FMD411, produced by

Chi sso Corp,), octadodecanol (produced by Kao Corp.) and

1- ( hydr oxy&herpxy ZroNR. P@FX%H@WE}W@G&@@ 95) ethergny gpswiandagysecshydrofuran

Ltd.), 5r %Bﬁ&hb%?i xthefdacypé@aﬁ @501;] ﬁ%ﬁw&r@&% -ShRAH gp*mov group,

ether. Exanple 1:°Preparation of groscopi c
Usi ng 8.0 andA Hlﬁ@B?WE@WH%ﬁE(WhMPHWh st hpyrraidgbead etfyWBORy group and

produced by lén h W%&ﬁ, Chemical Co., Ltd.) and 2.0 g of

pol yoxyet hyP ne acr (A-600, produced by Shin-Nakamura Cheni cal
Co., LBd.) as tHee prﬁuloht)catomhamolsmbemcmergaharrgeﬁl tarhpound (a) blended is
ni trogen al u ube Subse uentl Moi st ur.e- Reactj ve
Organi ¢ Nbpf?a'ﬂ%%gﬁ@ gjtad%fsidi%ng © iR S RRON tb%r\'/e%\kﬁ & PERPREieH &7‘ é‘?ft“éi?eeds 70
and sti rradt%,l—'theﬁﬂmr cmmanbﬁm& formdd phdisdompdsiticey 1s(11|af\me&ui-ﬁ%?&tren th or
pr oduced % G ba- %ﬁ 1%% of, acrylic acid oduced i
Pure CheniBH2HHLE 2 ﬂt’?n Beodughatier mojsiure %/]?SBER}‘O”C’@F\ REFHGS Whefeas ifitis
pol yrer i zabdsahampenet, sesfacner abiand bbiphieHy wily dottRersyiiem becane

(gmforB] wher eby. Phot ocur bIe Hygr oscopi ¢ .Conposition | was obtai ned.
br odud?i on of r@f"gﬁ PACEY F?ellﬁna mafl%awamaémwla%@wﬂ ggoup in the molecule.

Conposi ti uelirai e@@t}ﬁb SRy lafTh Bk efmd
t er epht hal gt o PET) fi] m(%m o T 60, pr%%ﬁuc?ffﬁgﬂ%?’gw‘%ﬁm°°“"“g

Inc., thidRiosg Cowabhjhzaﬁan Wity the mpigureicastive qrg@mcé@etptqommomd and

( SP- PET- 0%ranstitdy @&%ﬁﬁtﬁﬁ c? éﬁ%cafg? mméttlhé:m%ﬁ:ﬁlon tltiéqg'geth acrylate,
passed through a kn| %ap to or m a erea an ul f
ray of 1 @GbeWEGHEbQEhS’ Brm@m(ateéda@ﬁlﬂtmm 4 pblwﬁbwtlmsawgnah)acrylate can be
25ul ty f db
ey 1o Spfd; he BHLARPILBARRRRND pecH khltie (R SR T sy s

pm Exanplpeﬁ'e&blwlﬁ)"c or more IffPhobsiliug pbint idhess m‘éﬁQIEDPJCQ@.ETQ&%ﬂ-Dh&?ﬁt@
to 8 vvere epared .in the sage rrann%r 30as_i n Exa usi n
the Photg

mat er i al s SUBRRATEMAiRIDG ig oG BRI o A tolordl grrbtliead? byat during

using t he&?@nﬁﬁﬁbﬂ% bi@so ELGRVRA! @E&%%vgﬁtﬁ&@éh%ognpound may Jg%régaké%n the
production was performed in the same manner as In exce

for changPfy°e ﬁ@d Pdien@ prssixaidon fibpoachs lika is n@ﬁarwm wsaplere ag orgamc
Conpag@t i ugmb%anPb Eﬁ&meate into fRSnferfa0e BE%HﬁtahQ)? NS c&ﬂpgﬁm érpelte&?ode

sane nanner as I n arrp e except for not add |n an ac Cc acl
(0 WD 2001 eitrrigbederios2007/ 000861 1 | Z-11 | 06|

S Examples of the mono(meth)acrylate include an a]ky] (meth}acrylate such as 2-
ethylhexyl (meth)acrylate, n-octyl (meth)acrylate, lauryl (meth)acrylate, stearyl
(meth)acrylate, isobornyl (meth)acrylate and dicyclopentanyl (meth)acrylate, an alkylene

25 (meth)acrylate such as phenoxyethyl (meth)acrylate, polyethylene glycol (meth)acrylate
and polypropylene glycol (meth)acrylate, and an acrylamide such as N,N-
dimethylamino(meth)acrylate, acryloyl morpholine, N-pyrrolidone, N,N-
dimethylacrylamide and N-(2-hydroxyethylacrylamide.

The polyfunctional (meth)acrylate may be added so as to enhance the strength of

30 the cured product, and examples thereof include an atkyl di(meth)acrylate such as
hexanediol di(meth)acrylate, nonanediol di(meth)acrylate and tricyclodecanedimethanol

di{meth)acrylate, a polyether (meth)acrylate such as polyethylene glycol di{meth)acrylate

-6~



O N oS 1 0 1-8 | 01l 0171 oS
WO 2007/084386 PCT/US2007/000861

and polypropylene glycol di(meth)acrylate, a silicone di(meth)acrylate such as
SILAPLANE FM771 ljFM7721 and FM7725 (Chisso Corp.), and an oligo(meth)acrylate
such as epoxy (meth)acrylate and urethane (meth)acrylate.
Among these, urethane (meth)acrylate and epoxy (meth)acrylate are preferred in
5 view of flexibility and transparency of the cured product obtained. Examples of the epoxy
(meth)acrylate include BLEMMER PDBE-1300 and BLEMMER 85PDPE-1500B
produced by NOF Corp.; NK Oligo EA Series produced by Shin-Nakamura Chemical Co.,
Lid.; and KAYARAD R Series produced by Nippon Kayaku Co., Ltd. Examples of the
urethane (meth)acrylate include BLEMMER DA Series and BLEMMER. DP Series
10 produced by NOF Corp.; NK Oligo U Series and NK Oligo UA Series produced by Shin- (D
Nakamura Chemical Co., Ltd.; ARONIX M1000 Series produced by TOAGOSEI Co.,
Lid.; KAYARAD UX3000, 4000 and 6000 Series; BEAMSET 500 Series produced by
Arakawa Chemical Ind., Ltd.; SHIKOH UV Series produced by The Nippon Synthetic
Chemical Industry Co., Ltd.; Ebecryl Series produced by Daicel UCB; Art Resin UN
15  Series produced by Negami Chemical Ind., Co., Ltd.; DIABEAM UK Series produced by
Mitsubishi Rayon Co., Ltd.; and TEAI 1000 produced by Nippon Soda Co., Ltd.

The amount of the polyfunctional {meth)acrylate blended is such an amount that
the (meth)acryloyl group in this (meth)acrylate occupies 0.0 mol or less per 100 g of the
entire cornposition. If the proportion exceeds 0.05 mol%, an excessively high crosslinking

20  density results after photocrosslinking and therefore, migration of a reaction product after
moisture absorption readily occurs.

The carboxyl group-containing polymerizable monomer partially reacts with the
moisture-reactive organic metal compound to form a part of a polymer by
photopolymerization and does not cause phase separation. Examples of the carboxyl

25  group-containing polymerizable monomer include an acrylic acid, a methacrylic acid, a
(meth)acryloylethyl phthalate, a (meth)acryloylethyl hexahydrophthalate, an ethylene
oxide-modified succinic acid (meth)acrylate and a B-carboxyethyl (meth)acrylate. Among
these, an acrylic acid is preferred.

The amount of the carboxy! group-containing polymerizable monomer blended is

30 preferably from 0.1 to 50 mol%, preferably from 1 to 20 mol%, based on the moisture-
reactive organic metal compound. If the proportion is less than 0.1 mol%, the compound

produced after moisture absorption may aggregate to deprive the cured product of the
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transparency, whereas if it exceeds 50 mol%, the moisture absorptivity decreases.

As for the photopolymerization initiator, examples thereof include, but are not
limited to, acetophenone, diethoxyacetophenone, 2-methyl-1-[4-(methylthio)phenyl]-2-
morpholinopropane-1, benzoin, benzoin ethyl ether, benzyl dimethyl ketal, benzophenone,
benzylmethyl benzoyiformate, 2-ethylanthraquinone, thioxanthone, diethylthioxanthone,
2,4,6-trimethylbenzoyldiphenylphosphine oxide (Lucirin TPO, trade name, produced by
BASF), 2,4,6-trimethylbenzoylphenylethoxyphosphine oxide (Lucirin TPO-L, trade name,
produced by BASF), bis(2,4,6-trimethylbenzoyl)phenylphosphine oxide IRGACURE
819, produced by Ciba-Geigy), 2-hydroxy-2-methyl-1-phenylpropan-1-one (DAROCURE
1173, trade name, produced by Ciba-Geigy), 4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-
propyDketone (IRGACURE 2959, trade name, produced by Ciba-Geigy), 4-(2-
acryloyloxyethoxy)phenyl-(2-hydroxy-2-propyl)ketone, 1-hydroxycyclohexyl-phenyt
ketone (IRGACURE 184, trade name, produced by Ciba-Geigy), 1-(4-isopropylphenyl)-2-
hydroxy-2-methylpropan-1-one, 1-(4-dodecylphenyl)-2-hydroxy-2-methylpropan-1-one,
2-methyl-2-morpholino(4-thiomethylphenyl)propan-1-one (IRGACURE 907, trade name,
produced by Ciba-Geigy), 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butanone
(IRGACURE 369, trade name, produced by Ciba-Geigy), 2-hydroxy-2-methyl-1-[4-(1-
methylviyl)phenyl]propane oligomer [ESACURE KIP 150, trade name, produced by
Lamberti), N,N'-octamethylene bisacridine (ADEXKA OPTOMER N1717, trade name),
and acryloylbenzophenone (Ebercryl P36, trade name, produced by Daicel UCB). The
photopolymerization initiator is preferably added in an amount of 0.1 to 5 wt% based on
the composition.

The composition of the present invention may also contain various additives such
as filler and stabilizer. The filler is preferably an inorganic filler containing a hydroxyl
group capable of reacting with the above-described metal compound, and examples
thereof include a metal oxide such as silica, titanium oxide, zinc oxide, aluminum oxide
and zirconium oxide; a nitride such as boron nitride and aluminum nitride; clays such as
montmorillonite; carbon black; and a material obtained by surface-treating these
substances with a silane coupling agent or the like. Examples of the stabilizer of the
moisture-reactive organic metal compound include amines such as imidazole, pyridine,
diazabicyclooctane and triethanolamine,

The film formed of the composition of the present invention is transparent and
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therefore, can be used for various optical devices and the like. That is, a second
embodiment of the present invention is a hygroscopic film formed of the composition of
the present invention. This film can be formed by a normal method, for example, a
method of coating the composition on a substrate and curing it by irradiating light such as
ultraviolet ray.

A third embodiment of the present invention is an organic EL device having
disposed in the inside thereof drying means formed of the composition of the present
invention. The organic EL device may take the same constitution as that of a conventional
organic EL device shown in Fig. 1. That is, the organic EL device comprises a stacked
body provided by interposing an organic functional layer 4 comprising an organic material C)
between a pair of electrodes 3 and 5 opposing each other, container 2 housing and sealing
the stacked body from the outer air, and drying means 6 disposed in the container. The
drying means is a hygroscopic film formed of the above-described composition. This film
is transparent and therefore, the drying means 6 is not limited in the position for its.
placement and, as shown in Fig. 2, may be directly laminated as a film & to cover the
electrode 3. Alternatively, as shown in Fig. 3, after disposing the film 6 to cover the
entirety of the electrodes 3 and 5 and the organic functional layer 4 on the substrate 1, an
adhesive 7 may be further covered thereon. Although not shown, a passivation film may

be also formed on the electrodes 3 and 5.

Examples
()

Preparation of Moisture-Reactive Organic Metal Compound

A polyoxyethylene monomethy! ether having a hydroxyl group at one end (Mw:
350, produced by Sigma Aldrich) (30 g) was charged into a nitrogen-purged 100 mL-
volume Schienk tube and water-cooled, and 28.6 g of a hexane solution of ethyl aluminum
was gradually added thereto. After the generation of an ethane gas was completed, the
temperature was returned to room temperature and stirring was continued for 24 hours.
Subsequently, the solvent was removed by distillation under reduced pressure to obtain
Moisture-Reactive Organic Metal Compound 1 (iris(polyoxyethyleneoxy)aluminum).
Also, Moisture-Reactive Organic Metal Compounds 2
(tris(polyoxyethyleneoxy)aluminum), 3

(tris(polydimethylsiloxanepropoxyethoxy)aluminum), 4 (tris(octadodecyloxy)aluminum)
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and 5 (tris(2-pyrrolidone-1-ethyl-2-oxy)aluminum) were obtained by using tripropylene
glycol ether (Mw: 287, produced by Sigma Aldrich), polydimethylsiloxanepropoxyethano!
(SILAPLANE FMO0411, produced by Chisso Corp.), octadodecanol (produced by Kac
Corp.) and 1-(hydroxyethyl-2-pyrrolidone (produced by Tokyo Kasei Kogyo Co., Ltd.),

respectively, in place of the polyoxyethylene monomethy! ether.

Example 1:

Preparation of Photocurable Hyproscopic Composition
Using 8.0 g of polyoxyethylene monomethy! ether acrylate (AM90G, produced by

Shin-Nakamura Chemical Co., Ltd.) and 2.0 g of polyoxyethylene diacrylate (A-600,
produced by Shin-Nakarnura Chemical Co., Ltd.) as the (meth)acrylate, these were
charged into a nitrogen-purged 30 mL-volume tube. Subsequently, Moisture-Reactive
Organic Metal Compound 1 (10 g) prepared above was gradually added and stirred.
Furthermoré, 0.1 g of photoinitiator (DAROCURE 1173, produced by Ciba-Geigy) and
0.1 g of acrylic acid (produced by Wako Pure Chemical Ind., Ltd.) as the carboxyl group-
containing polymerizable monomer were added and stirred until the system became

uniform, whereby Photocurable Hygroscopic Composition 1 was obtained.

Production of Hygroscopic Film

Photocurable Hygroscopic Composition 1 obtained above was laminated with a
polyethylene terephthalate (PET) film (Lumirror T-60, produced by Toray Ind., Inc.,
thickness: 50 pm) and a silicone release-treated PET film (SP-PET-01, 50 BU, produced
by Panac Co., thickness: 50 ym), and passed through a knife gap to form a film.
Thereafter, an ultraviolet ray of 1,000 mJ/cm? was irradiated on this film by using an
ultraviolet irradiating apparatus (UVCI183, manufactured by Ushio Inc.) to obtain a
hygroscopic film having a total thickness of 150 pum.

Examples 2 t0 8

Photocurable Hygroscopic Compositions 2 to 8 were prepared in the same manner
as in Example 1 by using the materials shown in Table 1, and hygroscopic films were

produced by using these compositions,
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Comparative Example 1
The film production was performed in the same manner as in Example 1 except for

changing the ratio between monoacrylate and diacrylate.

Comparative Example 2
The film production was performed in the same manner as in Example 4 except for

not adding an acrylic acid.
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li /' Conposition |Mnoacrylate 1 |Mnoacrylate 2 | Mnoacrylate
3 | Monoa I piacrylate 1 piacrylate 2 - 1D acr

| Di acryl aﬁ’ggiﬁj‘&?ﬁ)ﬁﬁgéryl ate 5 IDiacrylate 6 1Diacryl at e¥§2TfUSZOO7"°°°861
Moi st ure- Reactive Organic Metal Conpound 1 Misture-Reactive Organic
Met al Compound 2 Mbi sture-Reactive Organic Metal Conmpound 3

Moi st ur e- Reactive Organic Metal Conpound 4 Misture-Reactive Organic
Metal Conmpound 5 'Photo initiator 1 Photo initiator 2 1Acrylic
Acid The conpounds in Table | indicate the foll ow ng
conpounds. Monoddrydomtppubds in Table Rdhgliexygehdifbliondngroompbingd. et her
acryl ate (Wnoebqﬂatequced by Shi n- Nakamura Chem cal Co., Ltd.)

Polyoxyethylene monomethyl ether acrylate (AM90G, produced by Shin-Nakamura
Chemical Co., Ltd.)

Monoacrylate 2:

Polyoxypropylene acrylate (AP800, produced by NOF Corp.)
Monoacrylate 3:

Isobornyl acrylate (IBX-A, produced by Kyoeisha Chemical Co., Ltd.)
Monoacrylate 4:

Phenoxyethyl acrylate (Viscoat #192, produced by Osaka Organic Chemical Ind., C_\)
Ltd.)
Diacrylate 1:

Polyoxyethylene diacrylate (A600, produced by Shin-Nakamura Chemical Co., Ltd.)
Diacrylate 2:

Bis-A-30EQ dimethacrylate (BLEMMER PDBE-1300, produced by NOF Corp.)
Diacrylate 3:

Poly(EO)diacrylate (BLEMMER DA-800AU, produced by NOF Corp.)
Diacrylate 4:

Polyoxypropylene diacrylate (APG700, produced by Shin-Nakamura Chemical Co.,
Ltd.)
Diacrylate 5; -

Poly(PO)diacrylate (BLEMMER DA-800, produced by NOF Corp.) k)
Diacrylate 6:

Silicone dimethacrylate (SILAPLANE FM7725, produced by Chisso Corp.)
Diacrylate 7:

Hydrogenated polybutadiene diacrylate (TEAL 1000, produced by Nippon Soda Co.,
Ltd.)
Photopolymerization Initiator 1:

Darocure 1173, produced by Ciba-Geigy
Photopolymerization Initiator 2:

Irgacure 651, produced by Ciba-Geigy
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.Monoacryl ate 2: Pol yoxypr opyl ene acryl ate (AP800, produced by
NCF Cor p. woVisowesissy at e- 3: | sobonyl acryl ate (| BX-perRkadveaidst
by Kyoei sha Chem cal Co., Ltd.) Mnoacryl ate 4: Phenoxyethyl acrylate
(Vi scoat 4192, produced by GCsaka Organic Chemical Ind., n Ltd.)

D acrylate 1: Pol yoxyet hyl ene di acryl ate (A600, produced by

Shi n- Nakanmura Chem cal Co., Ltd.) Diacrylate 2: Bi s- A. 30EO

di net hacryl ate (BLEMVER PDBE- 1300, produced by NOF Corp.) D acrylate
3: Pol y(EO) di acryi ate (BLEMVER DA- 800AU, produced by NOF Corp.)
Di acryl ate 4: Pol yoxypropyl ene diacrylate (APGr00, produced by

Shi n- Nak anyess el GE PHygical Ridheltidd acryl ate 5:

Pol y(PO di acryl at e (BLEMVER DA- produced by p.)
Dint.),late 6: Thehygraseqricib tigppmitivace W%ﬂ@*lpéltmrﬁ@m@ﬁwmalned hygroscopic
produced bynGhkas ndaRtRd asBhashyl ate 7: Hydrogenat ed pol ybut adi ene

di acrylate (TEAL 1000, produce by Ni ppon Soda Co., Ltd.)

Phot opol yneri zation Initiator 1: Dar ocur e 1173, produced by

Ci ba- Gei gy_&%g%%%%erl zation Initiator 2: lrgacure 651, produced by

Ci ba-CGeig nt of Physical Properties The

hygr oscopi ci ty, The ysrosddpinfibm aves cut Bt Bi3Dinkyxa0 neachusle dndemalididtaiotifier
hygroscopic.. .filnms.were asur ed 0 Hygroscopi city

The hygr oSTHRRE fe sihicRae rgEFS?'HF%tegi)gép Hﬁﬁa%‘g &leé)péngmflume stainless steel

i medi at elvgssed eQiippéd Withi I ¥etihBdrbineRACIThE P8Rl %@El%gecf)%’_ afrﬁétﬂl-made cover.
aced |n 400 mL-vol unme stainless steel vessel equipped wt

t her nohy gridP bR PNtilhg relRve Bumidityiadhis) spiwgspyied W%ﬂﬁ?ma@dchyv@% was
The {1 m WidabhireliN €rheGh@dshkn il Yrd ShoH 17 Bivad Bl ess steel vessel
decreased by 10% was neasured. The neasurenment results are shown in
Table 2. Transm ttance The transmttance was neasured by using
Spect r ophat.gieligahndd 4100 manuf actured by Htachi Ltd. As for the
sanpl e for measurenent, the 50 }im-thick filmw th PET produced above
was |eft st andlﬂ‘@téﬁﬂswltt@m@ewwmﬁ@mﬁd I?JB@SIﬁ@Sp@ctdaymtwmetanUadiIrﬂ()tmmnufgctured

| at by al |
absor pt | oY et L, %As 1the SARRRMr Bee iAoy o )RRl BB SUt F produced
base | i neabaifwwm Wﬂﬂmdlﬂgasméxﬁ;@a}ﬁt@rd cISIf%"V_\ZaﬁSEB%Qé ih B 8irdRvRl ARMRHe

800 r|m| wnlnDTa e 2. Flexibhility filmused above

was bent idjonef $Q%ntheEsby(allorinadyr thﬁ@“ébﬁ@?’@‘élﬁﬁ %momtmaexﬂéusqm. ko the

oper at i 0”31‘(@:?515 ezas@mdfﬁﬂ waks r{ﬁéd apme Ua@e m@ BRS fifimd:A ?raﬁgbﬁamaﬂtze in a wavelength
Exarrpl e |, gener ation of crac S Oon he surface was not served

all. TabFegion obihiss8qq am is PS@?W&%T?/‘PIGQ gr oup/ conposi ti on (moth 00g
Time to

P Flexibilit
— The film used above was bent along an iron bar (R=10 mm) and observed with an eye.
This operation was repeated 10 times, but in the case of the film of Example 1, generation of

cracks on the surface was not observed at all.
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10% decrease Transparency Bending tinmes Exanple 1 A-1 0.014 40 sec
« 89% > 10 2 A-2 0.011 50 sec 87% >10 3 A-3 0.012 90 sec 88% > 10 4 A-4
0. 008 90 sec 87% >10 5 A-5 0.012 60 sec 87% > 10 6 A-6

Table 2
Composition | (Meth)acryloyl Time to Transparency | Bending
group/composition  |10% times
(mol/100g)  |decrease
Example 1 A-1] 0.014 40 sec 89% > 10
2 A-2 0.011 50 sec 87% > 10
3 A-3 . G6.012 90 sec 38% > 10
4 A-4 0.008 90 sec 87% > 10
5 A-5 0.012 60 sec 87% > 10
6 A-6 0.004 420 sec 89% > 10
7 A-7 0.025 120 sec 88% >10.
8 A-8 0.008 50 sec 88% > 10
Comparative B-1 0.055 40 sec Migration > 10
Example 1
2 B-2 0.012 110 sec Hazy > 10

As apparent from the results shown in Table 2, the films formed of respective
compositions of Examples 1 to 8 have sufficiently high moisture reactivity, are usable as a
water scavenger, and exhibit satisfactory flexibility. Furthermore, these films have
sufficiently high transparency in the visible light region. On the other hand, the film formed
of the composition of Comparative Example 1 exhibited sufficiently high transparency after
photocuring but when moisture was absorbed, the alcohol produced by hydrolysis migrated to
the film surface. This is considered to be attributable to a high crosslinking density, that is, a
large amount of an acryl group of the crosslinking monomer. Also, the film formed of the
composition of Comparative Example 2 exhibited sufficiently high transparency after
photocuring but when moisture was absorbed, the aluminum hydroxide compound produced

by hydrolysis aggregated and the film was whitened.
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0.004 420 sec 89% > 10 7 A-7 0.025 120 sec 88% >10. 8 A-8 0.008 50
sec 88% >WORICHPRd3G%at i ve Exanple 1 B-1 0.055 40 sec M greCT/U82007/0008&
B-2 0.012 110 sec Hazy >10 As apparent fromthe results shown
in Table 2, the filnms forned of respective conpositions of Exanples 1
to 8 have sufficiently high noisture reactivity, are usable as a

wat er scavenger, and exhibit satisfactory flexibility. Furthernore,
these filnms have sufficiently high transparency in the visible |ight
region. Oy the other hand, the filmformed of the conposition of
Conpar at i e Exdhphetogurabls Bygrasropiss qarepesifioncamprising:anspar ency aft er

phot ocuring butywhen, gRjishil@.8% & aﬁﬁwﬂ_&%o@haohol produced by

hydrolysis migrated to the filmsurface. This I's considered to be
attributabl e tdbh higfmehssyleieki ng density, that is, a |arge anmount

of the conpos tPbn ot BEREAEEu B RO Rlere P Paop ol #t enc 1y

hi gh transparerfdy afd photppolyoerizanm: initiatahien moi st ure was absor bed,

the 111 m e PR aBSr R B SRR R0 PRSP A URa (&) s rom S to 70

phot ocur abit% tased of tlepewire ebpPOEitionlaDR HrSpotdon b8jhefearboxyl group-containing

noi sture-relactl.ve or gani c Sal coeroun(s*l (lfc) a (et hI-)» acrylate, .
polymerizable mionomer (c) is from 0.1 to 50 mol% based on the moisture-reactive organic

metal compound (a).

2. The photocurable hygroscopic composition as claimed in claim 1, wherein said
moisture-reactive organic metal compound (a) is a metal alkoxide represented by the
following formula:

M(OR),
wherein M is Al, B, Ti or Zr, R is an alkyl group, an alkenyl group, an aryl group, a

cycloalkyl group, a heterocyclic group or an acyl group, and n is the valence of M.

3. The photocurable hygroscopic composition as claimed in claim 2, wherein said
moisture-reactive organic metal compound (a) produces an alcohol ROH having a boiling

point of 160°C or more by a reaction with water.

- 4, The photocurable hygroscopic composition as claimed in claim 1, wherein said
(meth)acrylate comprises either one or both of a mono(meth)acrylate and a polyfunctional
(meth)acrylate and in the case of containing said polyfunctional (meth)acrylate, the proportion
of the polyfunctional (meth)acrylate is such an amount that the (meth)acryloyl group of the

polyfunctional (meth)acrylate occupies 0.05 mol or less per 100 g of the entire composition.

5. The"photocurable hygroscopic composition as claimed in claim 4, wherein said

mono(meth)acrylate is an alkyl acrylate, an alkylene acrylate or an acrylaride.

6. The photocurable hygroscopic composition as claimed in claim 4, wherein said



(c) a carboxyl group-containing polynerizable nmononer, and (d) a

phot opol YRy Jogaddsss i nitiator, wherein the proportion OfPé’I;)gSZO()?JOOOSﬁI
noi sture-reactive organic netal conpound (a) is fromb5 to wt %
based on the entire conposition, and the proportion of the carboxyl
group-cont ai ni ng pol yneri zabl e nmononer (c) is fromO0.1 to 50 nol %
based on the noisture-reactive organic netal compound (a). 2.The

phot ocur abl e hygroscopi ¢ conposition as clainmed in claiml1, wherein
said noisture-reactive organic netal conpound (a) is a netal

al koxi de LeREGRIShEA NN 08/ 150k ANLIRYI 4Pkt asry WhE a§ioly dvhd (rith)aBylald, a
or Zr, Ris"an alkyl group,” an al kenyl group, an aryl group, a

cycl oal kyskiligeneigi(mgtifearylas gean elign(megaerylae.acyl group, and n is the
val ence of M 3. The phot ocurabl e hygroscopi c conposition as cl ai med
in claim2, wherein said noisture-reactive organic netal conpound (a)
produces &n al dheghoR@uratde hygroacdpié témpogpptiomas daimaDB adeinby whdsginesaid

ti i th t . 4, I Y
o med i ebPuy TRt cRaplinl BRNERE B SO0 BRI, e
or db_ot ht ﬁtmathmﬂplfmﬁ%lqﬁm}dlab,ea @iﬁthjaalcgdbylﬁtth_yd: hé:)lcmﬁrtlrc(pﬁmmz)ta,lcmm%/éthyl?ﬂe oxide-
and in the case, of containing sai ol yfuncti on met h) acryl at e, e
proport i omqsi?f%?wcraml%%}ﬂzmegﬂaw E‘ﬁg?'h%/ é‘ﬁa@qwg&}y; %@E%Bﬁ?%'a unt

that the (neth)acryloyl group of the pol yfunctional (neth)acrylate

occupies 0.05 nmol or |less per 100 g of the entire conposition, 5.The_ .

Phot ocur al e hyyhseresisinic Sgmiened Brsheping e phatockrablahygrascapifesasppesition
sai d_monoGRhbd BEENIRY Gnica Al i landCUithe Uk il al kyl ene acrylate or O
an acrylam de. 6. The phot ocurabl e "hygroscopi ¢ conposition as clai ned
inclaim4, wherein said polyfinictional (nmeth)acrylate is an al kyl

di (nmet h) agryl at,g; I acrylate, a silicone

di(neth)agiyla€§1% aa%}§$?g§%%é€ﬁ%§§gglate. 7. The phot ocurabl e

hygr oscopi ¢ comsteked badaeblredintinierpeding an orzanirelightrensifting watehiekialyer

gr oup- cont aji_ni.n noper. 1s.a | ic ' -] [ a

(ot acr STOPRAUE REs i b 3Ehachiy B O o Sl ] BEbibg oftS dher
hexahydr opht halaagtmctuan fat deylienenid xiadesdiowtlyf frexd tbelovienair, aal d
(rmeth)aurylate or, a | 3-catboxyethyl. (neth)acyylate.. 8. A hygroscopi
(T or medt by SHag s ArPSrs bAHLHTE b heB e dHipb o TomReof the
cl ai med i phétodinable hypk®scdpid dompasition diithedUnickgmi he film 9. An

organi ¢ EL device conpri sing: a stacked body obtai ned by
interposing an organic light-emtting nmaterial |ayer conprising an
organic material between a pair of electrodes opposing each other; a
structure for sealing said stacked body fromthe outer air, and

dryi ng neans di sposed in said structure, wherein said drying neans is
formed of the photocurable hygroscopic conposition clainmed in claim -

1, )
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