SPECI FI CATI ON LI QUI D CRYSTAL SEALI NG AGENT AND LI QUI D CRYSTAL DI SPLAY CELL
UTI LI ZI NG THE SAME Techni cal Field The present invention relates to a
liquid crystal sealing agent used for bonding TFT substrates and CF
substrates, and for enclosing liquid crystals in the inside, and a liquid
crystal display cell utilizing the sanme. Background Art In recent years,
liquid crystal display cells are undergoing a w de spread of the
application to large size displays% SﬁﬁﬂiA as televisions, and are
i ncreasingly denmanded for various ggrposes. hese liquid crystal display
cells are produced by enclosing liquid crystals between an upper gl ass
substrate and a | ower glass substrate, which are fixed with a resin.
Fur t her nofl@QUiBaE § PAL SEALIMCIA GEPST ANDIL pEIIn G REYECHTL DISPL AT Gidilch i quid
crystal is dropped within a weir formed froma resin, and then bonding is
carried oGTILEISNYy éHENRAMESi n, has al so been in practical use. In these
producti on net hods, the upper and | ower substrates are bonded, and al so
liquid crystals are enclosed, by neans of a liquid crystal sealing agent
which is ggayggﬁFijdirect contact with the liquid crystals. Therefore,
the liquid crystal sealing agent is required to have a property of not
contam nating | ThapséltYigication r@mentd { 1ihrioughtal kenlmgnbaatused fdy toReinki qui d
crystals. At the sane tine, the liquid crystal sealing agent is required
to be rapiTHTysubtragds| asd Chhiubstritayiang forsenichsg gomid erfyetalsfip dlm wbidevdévipoi nt  of
t he produ tLBn que.t ct. Th$ long-tern1re|iabi|ity of produced panels is
al so an iﬁ%@ ayital jdisghry SsHAtIRNS4PE $48% ar , noi sture resistance reliability
al so represents another property that is required froma sealing agent.
There have been many suggestions for a sealing agent having these
properti eBacgratiRMt Document 1, Patent Docunent 2, Patent Docunent 3,
Patent Docunent 4, and Patent Docunent 5), but a sealing agent having
substanti al | y alnlreodnt tybs,giqppéetysed display lcellhavendogobganvide gnaad Nbthgover |
in the current liquid crystal panel market where high | definjtion is
bei ng sou@rw?wmn, e izt désﬂi’ll?a‘{n%éer?ﬁﬁtsucd‘fasttﬁlé“ﬁmﬁrear“giaé%‘“&feaﬁlﬁéiyseal i ng
agent demanded for various purposes. These liquid crystal display cells are produced by

enclosing liquid crystals between an upper glass substrate and a lower glass substrate,

which are fixed with a resin.  Furthermore, recently, a liquid crystal dropping technique

in which liquid crystal is dropped within a weir formed from a resin, and then bonding is

carried out to cure the resin, has also been in practical use. In these production methods,

the upper and lower substrates are bonded, and also liquid crystals are enclosed, by

means of a liquid crystal sealing agent which is brought to direct contact with the liquid

crystals.  Therefore, the liquid crystal sealing agent is required to have a property of not

contaminating liquid crystals, even if brought to contact with the liquid crystals. At the

same time, the liquid crystal sealing agent is required to be rapidly curable, while having

a long pot life, from the viewpoint of the production line tact. The long-term reliability

of produced panels is also an important item, and in particular, moisture resistance

reliability also represents another property that is required from a sealing agent.

There have been many suggestions for a sealing agent having these properties
(Patent Document 1, Patent Document 2, Patent Document 3, Patent Document 4, and
Patent Document 5), but a sealing agent having substantially all of the properties still

have not been found. Moreover, in the current liquid crystal panel market where high



i s demanded, and thus there is a problemin that the properties of the
sealing agent do not followthe progress. [Patent Docunent |] Japanese
Pat ent No. 2754004 |[Patent Docunent 2] Japanese Patent No. 3583326

[ Patent Docunent 3] JP-A No. 2001-89743 [ Patent Docunent 4] JP-A No.

10- 273644 [Patent Docunent 5] JP-A No. 2004-61925 Disclosure of the

I nvention Problens to be Solved by the Invention The present invention is

to provide a lLiquid.cryst seal i n ent havj | ow ..contam nability to
oo - or yelaisToh b iERER! KRB RS F SE D O PR AR e £
in the coatj f.1S Lr . [ : hil.ent, i re
r esi Stanc?!}l%ﬁ%ﬁi,ﬁ@?&uﬁ;gﬁgs? ﬁ&%%ﬁ\% F\lgl?h?eﬁ ré’?%] errstﬁéfﬁ%hihﬁgﬁ?ﬁgpzhgf t he
present i myient kigipbgnees devotedly and repeatedly carried out research in

order to solve the above-described problens, and as a result, they
concei ved of usPsignidiocarsnai] ¢ hjapragicdataoMeodnZHC@Ad an al i phatic

hydr azi de conpound i conbi nati on, as ther ettfi conponents, thus

conpl eting the E}?%%H?Oquﬁ\?éh& on. P@ﬁé‘?ﬁef]@&%}m; %#ﬁg%ﬁresent i nvention
relates to the Lpgtgrg%&gm(e;[g#o ( -AN&)Zdﬁlléﬁ%d crystal sealing agent
conprising (a) an epoxy resimn, (b) an aromati'c ~ hydrazi de conpound, and (c)

an aliphatic hygrazitdscoarposnd. (24 Nhejd-rmsisd crystal seal ing agent
according to (1) above, wherein the conponent (b) is an aronatic

di hydrazi de, antPdtére Ipsnpenehlt (c)P-issNarR0akiqikati ¢ di hydrazide. (3) The
liquid crystal sealing agent according to (1) or (2) above, further
conprising (d) a photocurable resin, and (e) a photoradical polynerization

0 1oL T RO Mg o e eorponent (2), component (1) and corponent
the 2 Problems to be Solved by the Invention

The present invention is to provide a liquid crystal sealing agent having low
contaminability to liquid crystals throughout the production process, excellent
Workability in the coating of substrates, excellent pot life, and excellent moisture
resistance reliability.

Means for Solving the Problems

The inventors of the present invention have devotedly and repeatedly carried out
research in order to solve the above-described problems, and as a result, they conceived
of using an aromatic hydrazide compound and an aliphatic hydrazide compound in
combination, as thermosetting components, thus completing the present invention.

Specifically, the present invention relates to the following (1) to (9).

(1) A liquid crystal sealing agent comprising (a) an epoxy resin, (b) an aromatic
hydrazide compound, and (c) an aliphatic hydrazide compound,

(2) The liquid crystal sealing agent according to (1) above, wherein the
component (b) 1s an aromatic dihydrazide, and the component {(¢) is an aliphatic
dihydrazide,

(3) The liquid crystal sealing agent according to (1) or (2) above, further
comprising (d) a photocurable resin, and (e} a photoradical polymerization initiator, in
addition to the component (a), component (b) and component (c).

(4) The liquid crystal sealing agent according to (3) above, wherein the



conponent (d) is an acrylic resin. (5) The liquid crystal sealing agent
according to (3) or (4) above, wherein the conponent (d) is an epoxy
acrylate resin. (6) The liquid crystal sealing agent according to any one
of (1) to (5) above, further conprising (1) a silane coupling agent. (7)
The liquid crystal sealing agent according to any one of (1) to (6) above,
further conprising (g) an inorganic filler having an average particle size

of 3 mor | . Li-quie crystal sealing agent according to any one
of (1) toC{)%%{é%%g@mlﬂgﬁliykgygs%i scosity of 250 Pas or less. (9) A liquid

crystal displaycetie 15l 64 s §daliAg e dedr@dues (Dl ainmbl.e vider&uthang the
liquid crystal sealing agent according to any one of (1) to (8) above. Best
Mode for Campynang (€Ut at hpodynaceyitieonsitder ei nafter, the present invention wll
be described in detail. The ePox, resin (a) that can be used in the present
i nvention is nof®pdretlioeid aip sqeling ARt agRer digg te BBy Al hioay AhRye:

bi functio alitﬁ ar .hi §r tunctionaLigg is preferred, and exanples thereof
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cresol -novol ac type epoxy resins, bisphenol A-novol ac type epoxy resins,
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chain-1i ke epoxy resins, glycidyl ester type epoxy resins, glycidylamne
type epoxy resiﬁ@ﬂﬂﬁymﬁﬁi@Wﬁaiyﬁbﬂ%bﬁxwa¢%%dmg}0F@b@%ﬁﬁﬁﬂh@dgﬁ@ﬁé@aepoxy
resins, and. Qenol-no%%% é%gegegﬁxy resins having a triphenol net hane
skel et on; 4488 G5Oy y '{ﬁ%ﬁ ¥1°“®t herification products of bifunctiona
phenol s, diglycpdaw 1; L i : i i s and
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| i ke. Anotig Hduebseaysial ehBng agent hosoriing to whewpoditl ) af (8) kbeied cryst al

contam nation properties are bisphenol type epoxy resins and novolac type
epoxy resins. The anobunt of hydrolyzable chloride in the epoxy resin used

0 LM, BBl BYELLON b 000, bR or | ess, and preferably 300 ppmor
contam nati on pERELHEIhOprebd}f ilvedH L will be described in detail.

The epoxy resin (a) that can be used in the present invention is not particularly
limited, but an epoxy resin having bifunctionality or higher functionality is preferred, and
examples thereof include bisphenol A type epoxy resins, bisphenol F type epoxy resins,
bisphenol S type epoxy resins, phenol-novolac type epoxy resins, cresol-novolac type
epoxy resins, bisphenol A-novolac type epoxy resins, bisphencl F-novolac type epoxy
resing, alicyclic epoxy resins, aliphatic chain-like epoxy resins, glycidyl ester type epoxy
resing, glycidylamine type epoxy resins, hydantoin type epoxy resins, isocyanurate type
epoxy resins, and phenol-novolac type epoxy resins having a triphenolmethane skeleton;
as well as diglycidyl etherification produects of bifunctional phenols, diglycidyl
etherification products of bifunctional alcohols, and halogenation products thereof,
hydrogenation products thereof, and the like. Among these, preferred from the
viewpoint of liquid crystal contamination properties are bisphenol type epoxy resins and
novolac type epoxy resins.

The amount of hydrolyzable chloride in the epoxy resin used in the present
invention is 600 ppm or less, and preferably 300 ppm or less.  If the amount of

hydrolyzable chloride is greater than 600 ppm, the contamination properties of the liquid



3 crystal sealing agent against |liquid crystals pose a problem The anpbunt
of hydrolyzable chloride can be determ ned by, for exanple, dissolving
about 0.5 g of epoxy resin in 20 m of dioxane, refluxing the solution for
30 minutes in5mM of a1 N KOHethanol solution, and then titrating the
product with a 0.01 N silver nitrate solution. The content of such epoxy
resin (a) in the liquid crystal sealing agent is about 5 to 50% by weight.

Further m)&?staf:;é%i gp&l@%@&in&@}]uﬁr@g t&@ cp@a EI%%F!%HIJ n e pLesenpt invention is

not parti uIarIy I"*ong aromati ¢ hydrazi de conpound,

and for exafplyeable thierige Bﬁyb@@etémﬂﬁécp%ﬁ%ﬁ@ahﬁ)% G s@ieing Adydr @3igdd, benzoic
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dihydra2|gp@elgpd particularly preferably, isophthalic acid dihydrazide
may be nentloned The conponent (c) that can be used in the present

i nvention is ndfurgermbeutierdoynpohénti(bedansnl lengeds ihe prscannadritiphas hat
hydrazi de conpound, and for exanple, there may be mentioned formhydrazide,
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i m nodi acetic acid ydrazid hexanet hyl ene bi s- senlcarba2|de
citric acdctl dihythyedidaz? deyrididerdihoaeedd,d,2, adeazdne ittiyndiradidgld,4,5,8- naphthom
cycl ohexanetri carboxylic acid trihydrazide, dih dra2|des havjn% a

val i nehyda&ﬁ:{T@}rﬁh}gk@lé@,myrcgg@htlggcld tetrahydrazide, an ‘ne like.  Accordingto the
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Accor i g LB HaCRRBC AT T bh T SeaRb et it PSP presoF aundBi et e
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aliphatic dihydrazi and particularly preferably, adi pic acid
di hydr aziistephrrayicheidnhydraridd magibeceesrttloecgarti cl e size of these hydrazide
conpounds may beconme a cause of
The component (¢) that can be used in the present invention is not particularly
limited as long as it is an aliphatic hydrazide compound, and for example, there may be
mentioned formhydrazide, acetohydrazide, propionic acid hydrazide, oxalic acid
dihydrazide, malonic acid dihydrazide, succinic acid dihydrazide, glutaric acid
dihydrazide, adipic acid dihydrazide, pimelic acid dihydrazide, 1,4-cyclohexane
dihydrazide, tartaric acid dihydrazide, malic acid dihydrazide, iminodiacetic acid
dihydrazide, N,N'-hexamethylene bis-semicarbazide, citric acid trihydrazide, nitriloacetic
acid trihydrazide, cyclohexanetricarboxylic acid trihydrazide, dihydrazides having a
valinehydantoin skeleton such as 1,3-bis(hydrazinocarbonoethyl)-5-isopropylhydantoin,
and the like. According to the present invention, preferred from the viewpoint of the
balance between curing reactivity and curing latency are bifunctional aliphatic
dihydrazides, and particularly preferably, adipic acid dihydrazide may be mentioned.
Since the particle size of these hydrazide compounds may become a cause of

defect if too large, such that during the production of a liquid crystal cell having a narrow

gap, the formation of gap cannot be successfully achieved upon bonding of the upper and



defect if too large, such that during the production of a |liquid crystal
cell having a narrow gap, the formation of gap cannot be successfully
achi eved upon bondi ng of the upper and 4 |ower glass substrates, the
average particle size is preferably 3 pun or less, and nore preferably 2
| ,un or | ess. Likew se, the maximumparticle size is preferably 8 |.un or
|l ess, and nore preferably 5 mor less. This particle size is neasured
using a | i i I e : S i I i asuring
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the liquid crystal sealing agent of the present invention is preferably
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conmpound gf c). | ef bly,0 t© 0.80 equival ents, and
parti cul aﬁ?eiln%gérrcg?%g%Isg?l%l.nﬁ?tgxrp [.Sgbgq&lk{g/af“ggrﬁ é@) based on t he epoxy

equi val ent of epRXyont&Hi QYRR LEmbfEhRRNY: E@sbiuRforcampanantbiakhe Thad
phot ocurabl e resin (d) that can be used in the present invention is not

parti cul acryytal semlit@egas of tregrasnt mvéramnl iowreférablaifi.2d toy0. 8®eduiepléds,cr yst al s,
but there may be nentioned conpounds having an acryl oyl, %roup as a

funct i onaPargFday pesdergbly ©-4 ©s9-hgyuivalspisnbased ap Srarmeey 48y iyRispled epoxy
(meth)acrylic esters and .epox nmet h)acryl at es i sl fic
xarp] os VREPSST I RaPade Barey TP RRTRAD: v ar S My SNl kol EBRSL o,

gl ycerol Wdﬂ?ﬁi&@@ddﬁ&{nﬁyofﬁbﬁﬁ?@ﬁ&h (&b prrdrh Bl @ 2R (MRdlbdiiiededb year ol
triacrylate, pentaerythritol acrylate, trinethylol propane triacrylate,

t ri s(acr ypanyetiy plefirside Yantor@e equivaiepenitaaed yb bird dpoky hexiaaentydfapexy

phl orogl uci nol triacrylate, and the |like. Anong these, fromthe aspect of
li qui d cr&erRy ofcBaeRivTasin oA cpmpprant (®s, epoxy (neth)acrylate resins are

particularly preferred. This e cryl ate . .resin or oxV.: rylate
acin can b "oty eee BN RERAERRANS M e AT BPELL, % o
epoxy gr qupgcdldty RRitePLeRL &s it Ak 1dy GRS t@%lqgidocrr%,mfshﬂ&rtwére 6128%ed. This
synthesis can be perforned by a generally “known nethod. For exanpl e, an
epoxy reshentimegsdepbindsdavinghinacrybyigrag s ofuncietahgoryl (povhcidind, a
predeterm ned equi valent rati o by adding a catal yst ()f or, exanpl E .

such as urethane acrylates, (meth)acrylic esters and epoxy (meth)acrylates, and the like.

Specific examples thereof include benzyl methacrylate, cyclohexyl methacrylate,

glycerol dimethacrylate, glycerol triacrylate, EQ-modified glycerol triacrylate,

pentaerythritol acrylate, trimethylolpropane triacrylate, tris(acryloxyethyl) isocyanurate,

dipentaerythritol hexaacrylate, phloroghucinol triacrylate, and the like.  Among these,

from the aspect of liquid crystal contamination properties, epoxy (meth)acrylate resins

are particularly preferred.  This epoxy acrylate resin or epoxy methacrylate resin can be

obtained by esterifying an epoxy resin having at least two epoxy groups in the molecule,

with acrylic acid or methacrylic acid.  This synthesis can be performed by a generally

known method. For example, an epoxy resin is esterified with acrylic acid or

methacrylic acid at a predetermined equivalent ratio by adding a catalyst (for example,

benzyldimethylamine, triethylamine, benzyltrimethylammonium chloride,

triphenylphosphine, triphenylstibine, and the like) and a polymerization inhibitor (for

example, methoquinone, hydroquinone, methylhydroquinone, phenothiazine,

dibutylhydroxytoluene, and the like), at 80to 110 °C for example.  As the epoxy resin

[83]



benzyl di met hyl am ne, triethylam ne, benzyltrimethyl amoni wn chl ori de,
tri phenyl phosphi ne, triphenylstibine, and the |Iike) and a polynerization
inhibitor (for exanple, nethoquinone, hydroqui none, nethyl hydroqui none,
phenot hi azi ne, di butyl hydroxytol uene, and the like), at 80 to 110 C for
exanple. As the epoxy resin 5 having at |east two epoxy groups in the
nDIecuIe for exanple, there nmay be mentioned bisphenol A type epoxy

resins, %yh? Epllggsttlt Hksgxf%r%ﬁg £9],c Aol §fRR, EI spﬁmﬁﬁs’f 1%?6 ma §¥ LRABoned
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resins, al kyl stituted bisphenol Atype ‘epoxy resins, alkylene

oxi de- addedink] @phigmololhc typepeppresinseisphay! bipeperpleshst yapathabpexype esi ns,
al kyl -substituted bi sphenol F type epoxy resins, alkylene oxide-added
bi sphenol e@wyp%n%ﬁbé@gdyd@mnﬁéypebwrsh E¥pls, dicygl @ée@a@fv}e YR PRy Tesins,
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seal i ng agent’ | out 20 to 80 ¢ wei ght phot or adi cal

pol yrer i zaidx@nedim, kikalae dxie-dddad bcsgh\edmeAuge@@Iepcrxytrhﬁn@rbméamol Fmpention is
not particularly limted as long as it is a radical Pe initiator, and for
exanpl e, ﬁﬁ@ﬁéﬂWEyaﬁélﬁ@ﬁﬁmﬁﬁbhﬂﬁéwgyftﬂ%ﬂﬁ@HYFﬁ%ét&WYemeﬁyﬁﬁéﬁg@yclohexyl
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According to the present invention, the content of the photocurable resin (d) in
the liquid crystal sealing agent is about 20 to 80 % by weight.

The photoradical polymerization initiator (e) that can be used in the present
invention is not particularly limited as long as it is a radical type initiator, and for
example, there may be mentioned benzyl dimethy] ketal, 1-hydroxycyclohexyl phenyl
ketone, diethylthioxanthone, benzophenone, 2-ethylanthraquinone,
2-hydroxy-2-methylpropiophenone,
2-methyl-[4-(methylthio)phenyl]-2-morpholino-1-propane,
2,4,6-trimethylbenzoyldiphenylphosphine oxide, and the like. Furthermore, it 1s also
possible to attain even lower liquid crystal contaminability, if a photoradical
polymerization initiator having both a radical polymerizable group and a radical

generating group in one molecule as represented by formula (1) is used.



possible to attain even lower liquid crystal contamnability, if a

phot oradi cal polynerization initiator having both a radical polynerizable
group and a radical generating group in one nolecule as represented by
formula (1) is used. 6 OO0 O-"--"HO-iO\ / OH (1) 10 The mxing ratio
of the component (e) relative to the conponent (d) in the liquid crystal
seal ing agent of the present invention, is preferably 0.01 to 5 parts by
wei ght, and particularly preferably 0.1 to 3 parts by weight, relative to
100 parts by weight of the conmponent (d). If the amount of the radical
generating type photoradical polynerization initiator is smaller than 0.01
parts by weight, the photocuring reaction does not occur sufficiently,
whereas if the nDunt is gseater than 5 parts by weight, the anount of the
initiator beco o Large, and d heg robl ems of contam nation of
liquid crystal ‘h/A\NItCﬁﬁﬁfis 2 er’é?gtlon(oj the properties of
cured resin. In quer t oHenhance t he~&dhedi Ve strength, it is preferable
that the liquid crystal sealing agent of the present invention contains a
silane coupling agent (f). Exanples of the silane coupling agent include
silane coupling agents such as 3-glycidoxypropyltrinethoxysilane,

3- gl yci doxypr opYheedikiyl daticed X ysinpate@t (e) relative to the component (d) in the liquid

3- gl yci doxypr opyl met hyl di net hoxysi | ane,

2-(3, 4- epgwyr@ygqabhgﬁgqn)t@fﬁw nrgsen’e{nﬁg@@y@, isgmreferably 0.01 to 5 parts by weight, and

N-phenyl anln ro x si ] ane,
N (25 a nBEPRYRSTE 5o aarhT D by f MEEHGY i lebt HEIZY s kg pers by weight of he
N-(2-amn am Sl
3- aim nopr ooy fi%ﬁ%b;“fy@?F%ﬁ@?“@ttﬁ;%#a??s{'%%?%’yﬁﬁ IR ane.
vi nyl tri npsipexyisaticaan@itiator is smaller than 0.01 parts by weight, the photocuring reaction
N- (2- (vi nyl benzyl am no) et hyl ) - 3-am nopropyl tri met hoxysi | ane hydrochl ori de,
3- et hacr W@wpp@@ww icretihoxheseasahtie @it @rgip&térﬂiﬂhlhétplﬂw bﬂ“fﬁﬂhﬁdh?m | ane,
and 3- chIorog g trlnethox%ﬁélag Th SF silane c 29 %%g f g
used as niROUFEE HGPHAR R5POMGT 0881 B8 DAFORG HRYVETS Ph “YHgaI"PS" 8bt ai n
better i upl i ng agent
be a sil aigﬁﬁéé\gﬁzpﬁtlsrlgngltggw%;a ogvclﬁ“ﬁg&gﬁiaq{oﬁmf?hé &%ﬁe%@?o?&dr@@?@sﬁp

In order to enhance the adhesive strength, it is preferable that the liquid crystal

sealing agent of the present invention contains a silane coupling agent (f). Examples of
the silane coupling agent include silane coupling agents such as
3-glycidoxypropyltrimethoxysilane, 3-glycidoxypropylmethyldimethoxysilane,
3-glycidoxypropylmethyldimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, N-phenyl-y-aminopropyltrimethoxysilane,
N-(2-aminoethyl)-3-aminopropylmethyldimethoxysilane,
N-(2-aminoethyl)-3-aminopropylmethyltrimethoxysilane, 3-aminopropyltriethoxysilane,
3-mercaptopropyltrimethoxysilane, vinyltrimethoxysilane,
N-(2-(vinylbenzylamino)ethyl)-3-aminopropyltrimethoxysilane hydrochloride,
3-methacryloxypropyltrimethoxysilane, 3-chloropropylmethyldimethoxysilane, and
3-chloropropyltrimethoxysilane.  These silane coupling agents may be used as mixtures
of two or more species. Among these, in order to obtain better adhesive strength, it is
preferable that the silane coupling agent be a silane coupling agent having an amino
group. Use of the silane coupling agent leads to an enhancement of the adhesive

strength, and thus a liquid crystal sealing agent having excellent moisture resistance



group. Use of the silane coupling agent | eads to an enhancenent of the
adhesive strength, and thus a liquid crystal sealing agent having
excel l ent noisture resistance 7 reliability is obtained. The content of
such silane coupling agent (f) in the liquid crystal sealing agent is
about 0.05 to 3 % by weight. As the inorganic filler (g) that can be used
in the present i nvention, fused silica, crystalline silica, silicon

carbi de, s a'oH lsrabtt{lh&? m,r qiaa&BfgL{ég,SI gq?é&dugnh& &@f@t@@hemmm&m

carbonate, barium sul fate, CI um s ate cl ay, alunina,

nagne5|unk@%hd@éaﬁhgggﬂkgmnqgn@@byahgﬂhnun1hydrOX|de nagne5|un1hydrOX|de,
caIC|unls|I|cate alumnumsilicate, Tithiumalum numsilicate, zirconium

silicate, bari ufstii¢ianeheic fijlcags) thityen bevasborihé ptf@tnt imnybménﬁmh slicgul fi de,

asbestos and the I ke yay be . nentioned, d fuseg i ca, stalline
silica, sFIFRIWeR! tcla. %Hécorb%ﬁf@ﬁerﬁ“ﬁcrq“d%t“déa PHMIESIB Hé{?éal B #Pum sul f at e,

cal ci um SH]' Iél%sﬁlm mlr%%hatgaéa?m%n iu%te %.1:1['5 xrpgilgf?é W{::ﬁ"{ﬁus %[ gfﬁ:!ﬁgg%{ cal cium

silicate an m sri are” erre

crystalli ﬂ@oﬁésw]ﬁemdeaixw@n%@metz@mﬁm@% RErBRke REsfsnerydrdhigge i norganic
fillers may “be used as mixtures of two or nore speci es. Since t he particle

si ze may bddonmssilicatguieniohmdefieed, liffiumeduhangesilisate eitchatimduli¢ate behem
production of a liquid crystal cell having a _narrow ga formati on of

h
gap cannot?B@esgles §§mumﬁvm58ﬁ?év@a dpym 8H§ﬁﬁgm89“?%%md%%§ke§ﬁa Eower
gl ass Sbe%ter atneeé drrﬁ c}lﬁxg%ag #ﬁeilltg%ecs 6% (s:lflgoéfsnilpéeefb IJXM"IC% L8k less, and

nor e prefera SAdurey usi'ng a Iaser

diffracti 9@6%@@ beRhNGuRafe! LOtiem SRR, Hist tIOWA0RIRAS lé'[d:ﬂxguinﬂ FoHTBAL
(dry type) (nmanufactured by Seishin Enterprise €o., Ltd.; 0). The

cont ent ofaldihe silivargani duhidunesili¢gy atehatfecad, Weh lﬁsfed s:lmatdmstp)llhes ehica,
invention in_ the liquid crystal sealing agent is usually 5 to 40 % by
wei ght , a%iammaeefnértéﬂmb@mggn@@ rsefenrpd by Thgse gl?ﬁi gani¢ fiflges paneeined g mipgres
i norganic t he adheS|v h to the
ol ass. cundcPaiE sV, S e Rl ey WP R O RR TR 1) 1 <
deteri or ahed, su-EIHlfﬁat duhgg %ﬁr%?ﬁ&aoﬁfoftahﬁ;uﬂﬂ&?%&y@elﬁﬁa&%@é Har?é\if ghp,aksor ption
of noisture nay be increased. Al so, the content of the inorganic filler
i s great dorhitam of4pUabyotviei sgbd:essfs] 3naehxexlfeel fpohlbendmgnif €t uipsr teblovar ge, t he
liquid crystal sealing agent may

glass substrates, the average particle size is preferably 3 wm or less, and more preferably

2 um or less.  This particle size is measured using a laser diffraction/scattering particle

size distribution measuring instrument (dry type) (manufactured by Seishin Enterprise

Co., Ltd.; LMS-30).

The content of the inorganic filler (g) that can be used in the present inventton in

the liquid crystal sealing agent is usually 5 to 40 % by weight, and preferably 15 to 30 %

by weight, If the content of the inorganic filler is lower than 5 % by weight, the

adhesive strength to the glass substrate is decreased, and the moisture resistance

reliability is deteriorated. Thus, the decrease of the adhesive strength after absorption

of moisture may be increased. Also, if the content of the inorganic filler is greater than

40 % by weight, since the filler content is too large, the liquid crystal sealing agent may

become hard to crush, and it may become impossible to form the gap of a liquid crystal

cell,

The liquid crystal sealing agent according to the present invention may further

have additives such as an organic solvent, organic fillers, pigments, a leveling agent and



beconme hard to crush, and it nmay becone inpossible to formthe gap of a
liquid crystal cell. The liquid crystal sealing agent according to the
present invention nmay further have additives such as an organic sol vent,
organic fillers, pignments, a leveling agent and 8 a defoam ng agent
incorporated therein, if necessary. The viscosity of the liquid crystal
seal i ng agent according to the present invention is preferably 250 Pas or

l ess. In tQ%ﬁ%ﬁ%ﬁo93m@%¥%§9n%e8hﬁﬁ&ﬁ%ﬁXe&QHﬁ% to or greater than 250 Pa-s,

t he quui& crystaf Sealing agent 1s deteriorated in the easiness in

handl i ng such ashdivipessadtithé liyuidkuystdeealinichiothteiceasithgob thapiengta vi scosity
of 250 Pas or less, the liquid crystal sealing agent is possibly
appl i cabl envtentian ssqatfecabdit 2 FyPmeohds. sohhe ese o€ heang prissosibgquanid texert s

great influence on_the panel productivity. In order to obtain the.liquid
crystal sEHFHGBGRWL0F thnkad ewvstt ssahvBAest s detpigpied IR BiRfENERT ' d)

g A e rgEiec e iy
(2 as ndtiluB PR *Enth AR AN AR o SRENEE,

conponent (dB)ihe GRNBRRRNI séfing ARF BHEEESI 8P INAEH cABRUREIS Afin@gditHddwesh such
as an organic filler, a defoam ng agent, a |leveling agent and the |ike

accor di ngat scre@cedgingy aral exerta gdend jnfardcd dretheeauditprodpovity.ure is uniforny
m xed by a known m xi ng apparatus such as, for exanple, a triple_rol

mll, a sand mi F1oger & epsain tha quid vrisiad pRpling maentioh thegpresaps turrtiWedfiing

agent of the pre t _invent] can be pr ced,. |1 qui: rystal display
cell of tﬁ%“8&5?§ﬁ5>FHW%HFP%f§F gF%PW% ngﬁgﬁegﬁggngdﬁgﬁﬂhg%fwéﬁbstrates
havi ng pr @Q{%E&Fe‘?ﬁ 80.s81e864: 6,99 Sub A IBHIOD hienSube! EthRhel ?E},aars rhaamged to
face each other wth a predéterm ned gap therebetween, and e periphery is
seal ed w thmpéreat (H)geintheystcdl and eatdengmagerdmounts &f ddidgiics seahysstaal s bei ng
enclosed within the gap. The type of the liquid crystal to be enclosed is
not parti eigegicIfijler %@qqf@@nmg@gém, ¢ eeHpdaganppedthe dike agenidinetionaeessty e

cornat ol ugtBELEah G ARG AT pPLRL LRI HoSro SR ERORHE et ho
for — producth; 0. tpes 8@fiplef N nENATRIE millbrla@GASE Ofheldbuind 1ighsdradtal
injection nmethod, a spacer (a gap controlling material) such as gl ass
fiber is sdtegagmtofiche fregendinveysdradandeglrodgedgent of :

The liquid crystal display cell of the present invention is formed such that a pair
of substrates having predetermined electrodes formed on the substrates are arranged to
face each other with a predetermined gap therebetween, and the periphery is sealed with
the liquid crystal sealing agent, with liquid crystals being enclosed within the gap. The
type of the liquid crystal to be enclosed is not particularly limited. Here, the substrates
are constituted of a combination of substrates made of glass, quartz, plastic, silicone or
the like, at least one of them having light transmissibility.  As for the method for
production thereof, for example, in the case of liquid crystal injection method, a spacer (a
gap controlling material) such as glass fiber is added to the liquid crystal sealing agent of
the present invention, and then the liquid crystal sealing agent is coated on one of the pair
of substrates using a dispenser or the like. At this time, one or two injection inlets are
provided open for injecting liquid crystals. Then, the other glass substrate is
superimposed thereon, such that a gap is provided.  After the formation of gap, the

assembly is cured at 90 to 130 °C for 1 to 2 hours to manufacture a blank cell, liguid

crystals are injected through the injection inlets, and then the injection inlets are sealed



the present invention, and then the liquid crystal sealing agent is coated
on one of the pair of substrates using a dispenser or the like. At this
time, one or two injection inlets are provided open for injecting liquid
crystals. Then, the other glass substrate is superinposed thereon, such
that a gap is provided. After the formation of gap, the assenbly is cured

at 90 to 130 Cfor 1 to 2 hours to manufacture a blank cell, liquid
crystals gh 4 1%1@9&-&%94 tabéﬂt{g *U\f/ Bﬁrabl@lrsﬁﬁ)‘ oy 1'u§'| ﬁﬁca/d @fwtatl B@fﬂap kel ks gction
inlets are seal ed a hol e-seal i ng "agent curable resin). Thus, a

l'iquid crms@aﬁddlsplay ceII can be obtai ned. Further in the case of using
a liquid crystal dropping nethod, a spacer (a gap cont rolling material)
such as gl ass f Fiherig thelded otf@sm@eltqpqinrust@r@rgmangwélpqdng spafehta P t he

Phat & verriaing bpiaaloH bAbelar 1 alte ot TeJBerT arge Sar g i enser
or the || EI ese qg\ﬂ:ﬁ 1o+ Oa%'dqiienc{h}é%é@id dr?s&% é%@ﬁggdagg:p%y}%a eHREh ﬁhtd@w@nf if he weir

of the I|i ass substrate is

super i rrpoa%%ea %r&%fu{b VACHOubGHAL Tt a @saRed & thé UNé deThenAfigdd t he
formation of gap, the liquid crystal sealed part is irradiated with

ul t ravi ol etystat adirappcdronube ngeasidelbof tawiot ef the tineidi ayvs! sedingrseos anéthehe

seal. The ultraviolet irradiance |evel is preferatg}?% from 500. to 6000
ml/ cn2, afdiehsiass %nbé%?mwemmﬁﬁeﬂd&)ﬁe%ﬂwﬂeo Wik i 2 SRREYRIRYEET, t he

assebl yd:@%f%ﬁ? 8r111a}tzonfo tg%glt%g? ul%rcr%t% s%%legﬁﬁﬁ is 1%g1attelblie\gﬁ]l?¥lératv¥>ﬁetl iquid

crystal dent T HVen can be I ne liquid

crystal digpliaw LﬁﬁllglaanItrﬁ\hgleP[r%@d%l forphenichRnht bass. obkaimadiohasratadef ect s
in display due to "liquid crystal contam nation, and has excell ent

adhesi venkssl apt:fenbitiuse 50636 $0@hmd/cnt edridaborei ;Iryferahéy frhm @@Qd@ﬁoo@ or

exanpl e, glass fiber, silica beads, polyner beads and the g Hag
ment | onedMI/ERE. dilAersaler. thgyaseaambly Wi ‘%Lﬁefi Fiegodﬂrlégs%§0r bip2 h@lrg,sa@ e 1o 8

m and prﬁf?{gy%%v\éyé té)lspiil%f;el-lr ﬁh% t;gveéalﬁ%?i %Q%%%B{alﬂeﬁ ugya héf jgabout 0.1

to 4 part nor e
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the liquidicrystal sealing agent of the present invention. EXAVPLE
liquid erystal contamination, and has excellent adhesiveness and moisture resistance
reliability.  As the spacer, for example, glass fiber, silica beads, polymer beads and the
like may be mentioned. The diameter may vary with the purposes, but is usually 2 to 8
pm, and preferably 4 to 7 wm. The amount of use thereof is usually about 0.1 to 4 parts
by weight, preferably 0.5 to 2 parts by weight, and more preferably 0.9 to 1.5 parts by
weight, relative to 100 parts by weight of the liquid crystal sealing agent of the present

invention.

EXAMPLES

Hereinafter, the present invention will be described in more detail by way of
Examples. Additionally, the viscosity of the liquid crystal sealing agent was measured
with an R type viscometer (manufactured by Toki Sangyo Co., Ltd.).

Synthesis Example 1 Synthesis of photoradical polymerization initiator
represented by above formula (1)

155 g of 2-isocyanatoethyl methacrylate (manufactured by Showa Denko Co,,

Ltd., Karenz MOI), and 224 g of 2-hydroxy-4'-hydroxyethoxy-2-methylpropiophenone

1G



Hereinafter, the present invention will be described in nore detail by way
of Exanples. Additionally, the viscosity of the liquid crystal sealing
agent was neasured wth an R type visconeter (nmanufactured by Toki Sangyo
Co., Ltd.). Synthesis Exanple | Synthesis of photoradical polynerization
initiator represented by above formula (1) 155 g of 2-isocyanatoet hyl

net hacryl ate (manufactured by Showa Denko Co., Ltd., Karenz MJ), and 224

& ba apont B MY CH SpISNG Epdh SR, IRCORMRNT priced TATEIGER "¢ P
vessel , aRgss@. 164 0,781y 6@%&}5{%2?{5?0@19@099%5 X\@:ﬁedatgg%g) ésr’heﬁcﬁ He@ti@n

pol yneri zation inhibitor. xture was heated to 80C and stirred for

about 26 hdusisorat Thisahixnirenpe haited & SOPeandasitlet ifmgatioeats howrs i fui d was
di ssolved in a m xed solvent of nmethyl isobutyl ketone and tol uene, and
t he sol ut t@rPa#srawashedewltng watem. i Gihwegdiesrlbsd in amstieglsolveabfinyéthklet one

Focr yst ol 12HD] BOWY b iy i aParelb A Re MESHEA Y T B e BTAAY

corystal i EfiyP widtard e “hus G5t |
B R R g R o

resin (nenufsedlizitiod flym Bow et ead nGermrnb thER33Z% plepesiicgqui val ent 175
g/eq), 40 parts by weight of DER-332 (manufactured by Dow Chemi cal

Conpany; Rourgrizaipm indlagontrefrzSentgdey) thadoramleploxy resin, and 10 parts by

wei ght of the photoradi cal polynerization initiator represented by formula
(1) (reaction proditf ‘of 2-isocyanatoethyl nethacrylate and

Zomrony |12 (O el o Shen i e ARy ) of ves
a resin s@hdtuiiured Bg DS CUEMAAI BBHPENYITETR BO2 T QR ghRekat UT®g/c@ndot hen 8
parts by weight of adipic acid dihydrazide (product nane ADH S; product
resul ti ngpdisom WeishthediDER e pulavefacaed nDowsClrgniagle€ompdrly; ef@jvet
11 pulverL e goacs product tmnut act e by Qe Chem cal Py, 1O

polymerization initiator represented by formula (1) (reaction product of

2-isocyanatoethyl methacrylate and

2-hydroxy-1-[4-(2-hydroxyethoxy)phenyl]-2-methylpropan-1-one) which was obtained

in Synthesis Example 1 were heated to dissolve at 90°C, to obtain a resin solution. The

solution was cooled to room temperature, and then 8 parts by weight of adipic acid

dihydrazide (product name ADH-S; product resulting from further micropulverization

using a jet mill of a jet mill-pulverized grade product manufactured by Otsuka Chemical

Co., Ltd.), 9 parts by weight of isophthalic acid dihydrazide (product name IDH-S;

product resulting from further micropulverization using a jet mill of a jet mill-pulverized

grade product manufactured by Otsuka Chemical Co., Ltd.), 25 parts by weight of

alumina (manufactured by C.I. Kasei Co., Ltd., SPC-Al, average particle size 1.0 um),

and 5.8 parts by weight of rubber (manufactured by Rohm and Haas Company, Paraloid

EXL-2655, average particle size 0.2 to 0.3 um) were added thereto. The mixture was

kneaded with a triple roll mill to obtain a liquid crystal sealing agent according to the

present invention. The viscosity (at 25°C) of the liquid crystal sealing agent was 190

Pa-s.

Example 2

11



product resulting fromfurther m cropul verization using a jet mll of a jet
mll-pulverized grade product manufactured by O suka Chem cal Co., Ltd.),
25 parts by weight of alumna (manufactured by C. 1. Kasei Co., Ltd.,

SPC- Al, average particle size 1.0 m, and 5.8 parts by wei ght of rubber
(manuf actured by Rohm and Haas Conpany, Paraloid E)CL-2655, average
particle size 0.2 to 0.3 m were added thereto. The m xture was kneaded

with atriple roll. mll to obtai dcr st al al i agent accordi ng
to the present qJPr]\Q@] 116}%3’ WPI"%é“\?PQ%&%’?%/ %@ngﬁ} EH?IH%?G crystal
sealing a T 0 f. DER- 332
( manuf act %r%nA(P E\g %ém?&ﬂe%al%g F?%Bn@ aszan]eéo@yejsglq&?@a{@%f%f%ﬁ gfédl as an
epoxy reshfid 0 PahdS(o¥dwehaht AQf.8dbRIdect R&IIEng RO ARk e (product hame
ADH S; product resulting fromfurther mcropulverization using a jet mll

of a jet m1tﬂopplulemmuonad:@raaj@mmm ofluet nmvpubacitzed edhde byodOtisukaufGhreredcal
Co., Ltd.), 22.5 parts b %ht of isophthalic acid dihydrazide (product

name IDH- O;s%% myigad cnlnfg f $omPRIGY Phwveighi @f@@pﬂptbérq%ﬂ@ﬁdraéi ﬁg a jet

mll eri manufatured

Cher caI Byl Thbb 1BALECHAEE LR BrREA RN aR L et By O bR

Kasei of Jt— e@mﬂl—?ﬁ@f@ﬁlzed gMiak %ﬁ?ducpﬁ'éﬁdf%tﬁreﬂ' %POt]suQa BhemRACCS ﬁtcp}'i'ZtSS by

wei ght of ber (manufactured by Rohmand Haas Conpany, Paral oid

E) (L- 2655parm/lﬂrwg1g hpaf dluelen @ianef0n2ed by Q.13Kaei kY . tddd8d-Abaderaghe m xture
was kneaded with a triple roll m|l to obtain a liquid crystal sealing
agent ackstidiersizetlod tive, grdes 8 merts by eistdhoaf rupher Q}ﬂwémﬁtr?d gfaiROQ@G)Hdof t he

[Tou 4 cryslab R By R0en es, L0, COmarat g EX e gl o
LS i g o o 0. oo oo o
The vi scosicodings the QresBat-igvert@nparat iviseodiya@Pl £ CJ of the liquid crystal sealing
agent was 110 Pa-s.
Comparative Example 1
A liquid crystal sealing agent was obtained in the same manner as in Example 1,
except that only 8 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 160
Pass.
Comparative Example 2
Aliquid crystal sealing agent was obtained in the same manner as in Example 1,
except that only 9 parts by weight of isophthalic acid dihydrazide was used as the
thermal curing agent, and adipic acid dihydrazide was excluded. The viscosity was 160
Pas.
Comparative Example 3
A liquid crystal sealing agent was obtained in the same manner as in Example 1,
except that only 18 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 190
Pas.
Comparative Example 4

Aliquid crystal sealing agent was obtained in the same manner as in Example 1,

12



A liquid crystal sealing agent was obtained in the same manner as in
Exanple 1, except that only 9 parts by weight of isophthalic acid

di hydrazi de was used as the thermal curing agent, and adipic acid

di hydrazi de was excluded. The viscosity was 160 Pa-s. Conparative Exanple
3 Aliquid crystal sealing agent was obtained in the same manner as in
Exanple 1, except that only 18 parts by meight of adipic acid di hydrazide

was used th | __curin nt n 0 hth c.a dih de was
oxct uaied. pr Sl BN Y08 AT ‘Cyﬁaﬁ&ﬁgﬁi e R B
crystal 5%‘!”&1@9‘3@% d é b@oﬁi(}ﬁim@el 12
except thateghly 28 6a??§5§3&%§?gﬁﬂkth ?ﬁagg?%] ygr%z 1

( manuf act anédopyth&isadka ditghem dalereexc ui{-édj )T wasgsdasiedwas22hPa-ther mal curing
agent, and adi pic acid di hydrazide and isophthalic acid dihydrazide were
excl uded. The visgwsiatiyewesmpR05 Pa-s. Conparatlve Example 5 A liquid

t al I b d t
cxtept that onl§ D0NbEES! L UBFGHE "Bt CHHBRCY 45 GOt Mytieast 0o WY tded as
the-ther Makecoelpl 0g, 3857 190 A OPUINR A 5L 8- CIRUIRL R, WRexaf uded.

The viscosity was Iquid crystal sealing

agent was comig@idead ahd idopRtheBIRCiFRIMRIFa &% Wik &x,m@ae Zhe vR¥SERtwdsizat only
22.5 parts by melght of isophthalic acid di hydrazi de was used as the

thermal cHerisng agent, and adi pi ¢ acid di hydrazi de was excl uded. The
vi scosity was 6 ative Exanple 7 Aliquid crystal sealing
agent was obtaiggﬁppﬁnyﬁ ngﬁkf%anner as in Exanple 2, except that only 40

parts by weight ﬁq‘ﬂaﬁ’d&%tﬁl %%ldlqo yﬁé?%qjag%bgﬁ)e%% S%ﬂ)&%ﬁﬁ?ﬁ net ple 5”“ ng

agent, and i sopht I c”acl de "was exc € VI scosl y was 60
except that only 22,5 parts by weight of isophthalic acid dihydrazide was used as the

thermal curing agent, and adipic acid dihydrazide was excluded. The viscosity was 60
Pass.

Comparative Example 7

Aliquid crystal sealing agent was obtained in the same manner as in Example 2,
except that only 40 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 60
Pas.

Comparative Example 8

Aliquid crystal sealing agent was obtained in the same manner as in Example 2,
except that only 45 parts by weight of isophthalic acid dihydrazide was used as the
thermal curing agent, and adipic acid dihydrazide was excluded. The viscosity was 110
Pas.

(1) Liquid crystal contaminability test

0.1 g each of ten sealing agent samples (Examples 1, 2 and Comparative
Examples 1, 2, 3, 4, 5, 6, 7, 8) were placed in sampie bottles, and were irradiated with
2000 ml/em”® of ultraviolet radiation to cure. Subsequently, 1 ml of liquid crystal
(manufactured by Merck, Ltd., MLC-6866-100) was added to each of the bottles, and the
bottles were placed in an oven at 120°C for 1 hour, and then left to stand for 0.5 hours at

room temperature.  Only the liquid crystals were taken out from the sample bottles

13



Pa-s, Conparative Exanple 8 Aliquid crystal sealing agent was obtained in
the same manner as in Exanple 2, except that only 45 parts by wei ght of

i sophthalic acid di hydrazide was used as the thermal curing agent, and
adi pi ¢ acid di hydrazi de was excluded. The viscosity was 110 Pa-s. (i)
Liquid crystal contamnability test 0.1 g each often sealing agent sanples
(Exanples 1, 2 and Conparative Exanples 1, 2, 3, 4, 5 6, 7, 8 were

| aced i | e .bottles, . and. i.rradi it.h . D
Dl 7 avi o AL RS kO PR et Ry T P i e baplyeed
(manuf act Hﬁ@qtnﬁ)eﬁd'\%é&%de '}}E%-l,(n%lﬁ-‘a@ﬁlg&i* I#Oﬁl)lda\@%cﬁm?& 1 Q1 eaghe ofuidhe

bottl es, and ottles were place an oven at 120Cfor 1 hour, and

then | eft ctystabt@nsmimabil®y wabewlsatad by heasorerhe sakifieresi@ahye tahee of thai d
crystals were taken out fromthe sanple bottles 13 which had been conpl eted
wi t h abovbqtif eatsteenobtamed afthied Miguedatorpersateanereltdgstal d8l6 882 itAt o a
liquid electrode L manuf.act ured by Andg, El ectric ) ' d.). Th iquid
crystal cﬁlﬁ?té‘?ﬁ“?fﬁ’bﬁr%i%t‘@ I’{}@e{’élfaé\t/‘éﬂe@ugi’ M¥WGMB?ﬁaH@-t hﬁ?esfﬁé'bfsf?ir p?eé%li%%{i ance
value of thgliquid crystals obtained after 4 mnutes at a nmeasurenent
voltage o 1(5j using an electroneter R-8340 nmanufactured by Advant est

Cor por ati on. Thgi)resubit s seémtpfesented in Table 1. (ii) Adhesive strength

test To 100 g of a liquid crystal sealing agent, I g of 5 mthick glass
fibers was addéd1asgafspguergrysalcsetlves agext, Urgofvapmsthivkedasedibers wdsxi ng wit h

Subst  at e g SRAcE 780 GhE B we 0 DAL A e T s P ece HAURNG a oi ze
o P Tk Rl LAY LLTARSC G, L6 RMI g so3gal) Sgyaient 1
i rradi at eghd¥ $Rss300Q KRIMLCMiZe of 1.8k aV] 9lngh wadvaH hHed wsitAgliguil¥rystal
irradiator, and was placed in an oven at 120C for 1 hour to cure. In
Exanpl e 2scahul Gampar BtExeenplet g IGeanGrat®e Exaampless], 2t henddstédaiabsgmbds cur ed
by bei ng \glisai(r:rea iaiterél \?Jxrtlh 8\6(%] m%}cmjzzoofgltfre%riolet radiation using a UV iurradiator, and was

placed in an oven at 120°C for 1 hour to cure.  In Example 2 and Comparative

Examples 5, 6, 7 and 8, the assembly was cured by being placed in an oven at 120°C for

1 hour. The adhesive strength was evaluated by measuring the shear adhesive strength

of the glass piece using a bond tester manufactured by Seishin Trading Co., Ltd., at a

speed of 10 mm per mmute. The results are presented in Table 1.

(1i1) Moisture resistance reliability test
To 100 g of a liquid crystal sealing agent, 1 g of 5-jum thick glass fibers was

added as a spacer, and the mixture was subjected to mixing with stirring.  This liquid

crystal sealing agent was applied on a glass substrate having a size of 50 mm x 50 mm,

and a glass piece having a size of 1.5 mm x 1.5 mm was overlapped on the liquid crystal

sealing agent. In Example 1 and Comparative Examples 1, 2, 3 and 4, the assembly

was irradiated with 3000 mJ/cm® of ultraviolet radiation using a UV irradiator, and was

placed in an oven at 120°C for 1 hour to cure.  In Example 2 and Comparative

Examples 5, 6, 7 and 8, the assembly was cured by being placed in an oven at 120°C for

1 hour. Thereafter, the assembly was left to stand for 24 hours under the conditions of a

temperature of 121°C, a pressure of 2 atm, and a relative humidity of 100 % using a PCT

tester, and then the shear adhesive strength of the glass piece was measured. Thus, the
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1 hour. The adhesive strength was eval uated by neasuring the shear adhesive
strength of the glass piece using a bond tester manufactured by Seishin
Trading Co., Ltd., at a speed of 10 nmper mnute. The results are
presented in Table 1. (iii) Misture resistance reliability test To 100 g
of a liquid crystal sealing agent, 1 g of 5-mthick glass fibers was added
as a spacer, and the m xture was subjected to mxing with stirring. This
liquid crystal sealing agent was pli.ed.on a gl ass substra havi ng a
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was overl apped gui.d crystal sealing agent. In Exanple | and
Conparative Exaﬁg?ggﬁgbhgy%g and 4, the assenbly was irradiated wth 3000
mJ/ cn2 of ul travisadaeh of &diliglidomy sl a@lidy ddénis dratliadlp®s.andbvRsativel aced in
an oven at 120C for 1 hour to cure. In Exanple 2 and Conparative Exanples
5, 6, 7 aRda8plet heragsenidyglamsubsiraes loyiped sige pf dowd k A0amparshwee 120C
for 1 hour. Thereafter, the assenbly was |left tqo stand for hour s under
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€"g S P as . us, the

strength o as iece WAS neasure hoi sture resi stance
reliability masO?qQQQﬁg@gkﬁdﬁhgmn@@yhﬁ@ are presented in Table 1. (iv)
Curability test g each of the liquid crystal sealing agents of Exanples
and Conpar at i veApioanmitely e eahpifacelqon cglsas sedmgsipeds eSEkavplegawd si ze of
50 nrmx 50 mm and_were placed in an oven at 120C for 1 hour to cure. The
cur abi | i t fORAsreEvaEysnRIEs Bipre B4 §ianAdn & st SHEMET BF MERCIMESP At esul t s

£d in Table .1. T . i ' W th ti ' I
2 g bach o1 e TRR By geles Sain g Sten: Cror B bkt R0 ABRRIT Ve

Exanpl es Weh @nle8bhrebhisd Bthel viscBsit Etler&abarhesredheRnica@nrhigener at ure of
25C, and the viscosity changes were nonitored. The evaluation results of

deterioration wth time represented by the viscosity increase rate are
presented in Table 1. [Table 1] Viscosity Liquid crystal Adhesive Misture
Curability DE¥¢{bration

Viscosity Liquid erystal  Adhesive  Moisture Curability  Deterioration

contaminability strength resistance with time
(specific reliability (viscosity
resistance (adhesive increase rate)
value) strength)
Example 1 190Pas O @ O O Q
Example 2 110Pas O O O O @
Comp. Ex.1 160Pas O O TAN X O
Comp. Ex. 2 160Pas O O O X @
Comp. Ex.3 190Pas O O @ X X
Comp. Ex. 4 220Pas O VAN YAN O x
Comp. Ex. 5 50Pas O O Q x O
Comp. Ex. 6 60Pa-s Q O O X O
Comp. Ex. 7 60Pas O Q % O X
Comp. Ex. 8 110Pas O O @] X O

Remarks) The criteria for evaluation of the respective measurement values
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contam nability strength resistance with tine (specific reliability
(viscosity resistance (adhesive increase rate) value) strength) Exanpl
190Pa-s 0 0 0 0 0O Example 2 110Pa s 0 0 0 0 0O Comp. Ex. 1 160Pa s 0 O
0 Conp. Ex. 2 160Pa-s 0 0 0 X 0O Conp. Ex. 3 190Pas 0 0 O x x Conp. Ex.
220Pas 0 AO 0 X Conp. Ex. 5 50Pas 0 0 0 X0 Conp. Ex. 6 60Pas 0 0 0 X O
Conmp. Ex. 7 60Pas 0 0 X 0 X Cornp. Ex. 8 110Pas 0 0 0 X O Renmarks) The
criteria for | uati on o%%the respecti ve neasurenent values 15 described
above are 5@”&83@ by are ghdioPiSe resi stance val ue: O 1.0E+12 or greater A
1. 0E+11 to 1 0 2 1 or |l ess Adhesive strength: O 60 MPa or
greater A 2%3 G%S%%miiahex 20 MPa or | ess Hardness (Shore D hardness):

O 60 or greaterg@ POt 8§0reker0 oOr |ess
A 1.0E+11to 1.0E+12

el
A X
4

x 1.0E+11 orless
Adhesive strength:
O 60 MPa or greater
A 20 MPa to 60 MPa
x 20 MPa or less
Hardness (Shore D hardness):
O 60 or greater
A 20to 60
x 20 orless
Viscosity increase rate:
(O viscosity increase rate 20 % or less
2\ viscosity increase rate 20 % to 40 %

X viscosity increase rate 40 % or greater

As shown in Table 1, the fundamental properties required from a liquid crystal
sealing agent, that is, liquid crystal contaminability and adhesive strength, are good in
Examples as well as in Comparative Examples. However, with regard to the properties
of curability, deterioration with time, and moisture resistance reliability, none of the
samples of Comparative Examples had the properties in combination, whereas the
samples of Examples satisfied all of the properties. Therefore, the liquid crystal sealing
agent of the present invention can be said 10 have low contaminability against liquid
crystals throughout the process, have excellent workability in the coating of substrates,

excellent stability over time, and excellent moisture resistance reliability,

Industrial Applicability

The liquid crystal sealing agent of the present invention has low contaminability
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Viscosity increase rate: O viscosity increase rate 20 %or less A
viscosity increase rate 20 %to 40 % x viscosity increase rate 40 % or
greater As shown in Table 1, the fundanental properties required froma
liquid crystal sealing agent, that is, liquid crystal contam nability and
adhesive strength, are good in Exanples as well as in Conparative
Exanpl es. However, with regard to the properties of curability,

deterioratign with tine, and i sture r.esistance rel ilit none, of the
Big fal

i.a ,
sanpl es of© &F a1y P ERANBICE S HAY! Prigpls ¢gasas of setshpicnard o e eas
the sanpl . af ples. isfted all:qf the i.es. r t he
liquid crfgfgg's?ﬁ?ﬁﬁﬁﬁcﬁ%%%fégpu§%%H%nggﬁ?&ﬁﬁbgﬁ ”%ﬁﬁggﬁggg&ggﬁdg%o have
l'ow cont anji@hhd Edr¥d pERILBSTaslekSiedt melyist abSstAREQUENAUY t NBerBfPEadifn have
excell ent workability in the coating of substrates, excellent stability
over ti nethiapgkliexaetitentsedppstiucteonr @diggidogstal @bplappind yhavimdesthéral
Applicability The liquid crystal sealing agent of the present invention has
IOM/contaﬁﬂﬁéBﬂYFWybe@@ﬂﬂ@e-iquid crystals, and has excellent workability
in the coating of substrates and excellent pot life. The liquid crystal
sealing agent is also rapidly curable, and has good pot life, while the
cured product has excellent noisture resistance reliability. Therefore,
when this sealing agent is used, production of liquid crystal display
panel s having excellent reliability can be facilitated. 17 CLAIMS 1. A
liquid crystal sealing agent conprising (a) an epoxy resin, (b) an aromatic
hydr azi de conpound, and (c) an aliphatic hydrazi de conmpound. 2. The liquid
crystal sealing agent according to claiml, wherein the conponent (b) is
an aromati c di hydrazi de, and the conmponent (c) is an aliphatic
di hydrazide. 3. The liquid crystal sealing agent according to claim1 or 2,
further
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conprising (d) a photocurable resin and (e) a photoradical polynerization
initiator, in addition to the conponent (a), conponent (b) and conponent
(c). 4. The liquid crystal sealing agent according to claim3, wherein the
component (d) is an acrylic resin. 5. The liquid crystal sealing agent
according to claim3 or 4, wherein the conponent (d) is an epoxy acrylate
resin. 6. The liquid crystal sealing agent according to any one of clains 1

to 5, further conprising (0 a silane.c ggng agent. 7. The liquid crystal
seal i ng agent according to any one oﬁjfgéﬁ 1to 6, further conprising
(g) an inorganic filler having an average particle size of 3 mor less. 8.
The liquid crystal sealing agent according to any one of clains 1 to 7,

having a vi scosijty A0fqberyEassd@ling @%@m cImpAsinl Qadi £ HoY$ taln, gb)szm aymeet |
sealed with a cured product obtainable by curing the liquid crystal
seal i ng agettazdecomgbugl, iod &)yenahiehaic ioldaansge dorbmudd. 18
2. The liquid crystal sealing agent according to claim 1, wherein the
component (b) is an aromatic dihydrazide, and the component (c) is an aliphatic
dihydrazide.
3. The liquid crystal sealing agent according to claim 1 or 2, further
comprising (d) a photocurable resin and (e} a photoradical polymerization initiator, in
addition to the component (a}, component (b) and compoenent (c).
4. The liquid crystal sealing agent according to claim 3, wherein the
component {d) 1s an acrylic resin.
5. The liquid crystal sealing agent according to claim 3 or 4, wherein the
component {d) is an epoxy acrylate resin.
6. The liquid crystal sealing agent according to any one of claims 1 to 5,
further comprising (f) a silane coupling agent.
7. The liquid crystal sealing agent according to any one of claims 1 to 6,
further comprising (g) an inorganic filler having an average particle size of 3 pm or less.
8. The liquid crystal sealing agent according to any one of claims 1 to 7,
having a viscosity of 250 Pa's or less.

9. Aliquid crystal display cell sealed with a cured product obtainable by

curing the liquid crystal sealing agent according to any one of claims 1 to 8.
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