WO 2008/ 021923 PCT/ US2007/ 075540 METHOD FOR DETACHI NG PRESSURE- SENSI Tl VE
ADHESI VE FI LM TECHNI CAL FI ELD The present invention relates to a nethod for
detaching a first substrate and a 5 second substrate bonded together by a
pressur e- sepa foosr@iepdhesi ve film  BACKGROUND Convent i onabtys2087/075540
pressure-sensitive adhesive filmhas been used for bonding a first
substrate, for exanple, a display panel such as plasma display panel, to a
second 10 substrate, for exanple, a chassis for disposing a display. At
prosent, it i sMERRAREORMETACHINGPRESSURE-SENSFIISE-ADBHMVE HUML{ 1 at o5 | s
used for a long tine, the pressure-sensitive adhesive filmis easily and
clearly renoved to separate the parts constituting each substrate. For
exanpl e, a display panel and a cha¥iHNKIAL EEpdr at ed by the fol |l owi ng

met hods. 15 (1) e display panel anpd th assi s.are.detached by applying a
physi cal exter nﬂ']e H’rSEF&,PmF%I?t%&{gl%F g’,a’ﬁﬁtﬁ?‘gg’ﬂ@F%@‘?&%ﬁ@gﬂgﬁﬁ}%m}%ﬂr ce of the
pr essure- sepsdohd Mbstratel Besded eogdetRe by h prkduRgsentitiod adheslve@ R or with use of an
organi c solvent and giving a twist. (2) The display panel and the chassis

are separated by inserting a wwire, a thread 20 or the like therebetwen and
cutting the pressure-sensitive adhegh¥Rdddtiyp(3) The display panel and the

chassis are separated by di sposing pressure- sensitive adhesive pieces in
the formof a | ofgnentionllsnaprassutedyeasiii vepadhbsresefilfr lpmbedreussd de bosding ace. (4)

Japanese Un m.ned Pat ent Publication (Kokai) No.. 2004-69766 and,6 25
T oo ParEh RS BL Bl Ry Rt SO rlastS Py il 8 B o1 oy
devi cejpvher guttratd] fopLynpka AhasaRdorddispePBL b isplait At preSens UPR Aei@tlicd Yhad
pressure-sensitive adhesive tape disposed therebetween and the

pr essur e- seABers Rpedustepaprising hogded-ahstiatesisipged dora long imefhe prsssure-spstiYeher eby
detached fr I ek not a small
load is i rrpggi}aegggrf;lm%&gﬁ%ﬁ%&ﬁgr{%&%ﬁ&&?@gﬁ t(IalE Eﬁgg?l S arl{{éjéta ﬁtlls may cause
br eakage of stlisatdi Ept expmple, al éisplaprpancd andod cliabsis arb sepsiageddty thh éllodetgachment .

Al so, there_ tenporal restriction that the detaching operation nust be
per f or med \Aﬂeﬁrioﬁs‘a time where reduction in the cohesive force due to heat or
an orgphic g} The display panel and the chassis are detached by applying a physical

external load, for example, by reducing the cohesive force of the pressure-sensitive
adhestve under heating at around 200°C or with use of an organic solvent and giving a
twist.

(2)  The display panel and the chassis are separated by inserting a wire, a thread

20 or the like therebetween and cutting the pressure-sensitive adhesive film.

(3)  The display panel and the chassis are separated by disposing pressure-
sensitive adhesive pieces in the form of a long strip and withdrawing these from the side
surface.

(4)  Japanese Unexamined Patent Publication (Kokai) No. 2004-69766 and

25 Japanese Patent Publication (Kokai) No. 2004-309551 disclose a display device where a
display panel and a support plate are supported by a pressure-sensitive adhesive tape
disposed therebetween and the pressure-sensitive adhesive tape can be pulled at its end
part and thereby detached from the support plate.

In the case of the method (1), not a small load is imposed on the display panel and

30 the chassis and this may cause breakage of the display or deformation of the chassis at the
detachment. Also, there is a temporal restriction that the detaching operation must be

performed within a time where reduction in the cohesive force due to heat or an organic
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-1 WD 2008/ 021923 PCT/ US2007/ 075540 solvent is effective. In the case of
the nmethod (2), when the adhesive has a high cohesive force and the
resisting power is large, the pressure-sensitive adhesive filmcannot be

sonmeti mes Cuwyg2doBodbs methods (3) and (4), the filmitsebbr@¥oRessdt 1N the
m ddl e during the operation of renoving the pressure-sensitive adhesive

film failing in successfully 5 withdrawi ng the pressure-sensitive adhesive
film Furthernore, these nmethods have a problem such as failure in

obt ai ni ng assivetheciésicties tindhecaspoithamgthod (2)t Weendtihadlievize hovachigh vehesive he

| apse of tige, ln this. on.trying to detach..a first bstrate and a
sebond . subderat e iRy pylfivhec e ol Bdiufe riteee P Binb e, g
substrate, thactiedsanhnanke msthodSB3yardi B, iteLtilin itst@ Ay Helrat @tthemniddgihring
pressure-sensitive adhesive filmor sheet having alsqQ an  ability of

di ssi pat i ng HfeRETaiAn ghreoyng RprEssHr IR At YesadReRb G Ims SURIBRUM ned
Patent 5 PUbHiﬁﬁFa'vJ?ﬁ'g &58&%&&e~§!hsiti%99@de§iﬁéﬁ9ﬁ FhrfetRgeSthesei@hdR hhve £0onduct i ng

flanme-retardant pressure-sensitive adhesive conprising alum num hydroxide
as the fl amprabéarasuthns fakd inabturingmstade dechdug toehatgsrimtiiclaghesordorse i ng
filler. HO\/\/ca“)lxt%rFFgl W {0 deethaltghq t he essur esj ve, sheet

i 4
¢ Seandsi ve st %ggitwgﬁngﬁ?%&c%ﬁlgﬁlébﬁfge %}J;ass’scﬁ?xg sensitive

af ter using suc

adhesi ve sheglistrats bopdeddbgcithcedSeltbn tady/Mysiated e arigid@bytratd RhaajiRbinedtfis t he
present invention is to provide a detaching nmethod 20 capable of detaching
a first subdeWtildicultq a second substrate bonded together through a

pressufg- sensiti ()%tﬁéj@tﬁéjHéﬁd,faiﬂr@@sufé@leﬁs@ﬁ@aﬁhéﬁ%ifﬁﬂl drRfecP NS Labo &xt er nal
| oad i nposed on these substrates. BRI EF DESCRI PTI ON OF THE W NGS 25

Fig. 1 A pembitigeef dissipatieghest int dneelecgronic davice is hkn@xmndsipensse Fingrantined Patent
Cross-secti | Vi ew. shawi n ‘?? test unit | | aced if _an _oven in
Exanpl es. F%S&“?YI%I ?;Y?%(sag\-ﬁoeg? 62%‘{@2 fig\%vogeﬁg\?\nh %ﬁélaﬁ%\% nt%ﬁgn ﬂ; U \%f Py pl aced
in an oven ipfessurx-36mities adiive 2omprising aluminum hydroxide as the flame retardant and
aluminum oxide as the thermally conducting filler. However, how to detach the pressure-
15 sensitive adhesive sheet after using such an adhesive as the thermally conducting pressure-

sensitive adhesive sheet is not disclosed.

SUMMARY
Accordingly, an object of the present invention is to provide a detaching method
20 capable of detaching a first substrate and a second substrate bonded together through a
pressure-sensitive adhesive film, while minimizing the physical external load imposed on

these substrates.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 A perspective view of the test unit in Examples.
Fig. 2 A cross-sectional view showing how the test unit is placed in an oven in
Examples.
Fig. 3 A cross-sectional view showing how the test unit is placed in an oven in
Examples.
30



WO 2008/ 021923 PCT/ US2007/ 075540 DETAI LED DESCRI PTI ON OF THE PREFERRED
ENBODI MENTS The present invention includes the follow ng enbodi nents. (1) A
nmet hod for detaching a first substrate and a second substrate bonded

t oget her bywd pos&sase- sensi tive adhesive film conpri si NBCEUS2007/075540
pressure-sensitive adhesive 5 polynmer having dispersed therein a thermally
deconposabl e netal hydroxide or netal salt hydrate filler, the nmethod
conprising: a step of heating the pressure-sensitive adhesive filmto a

tenper at ure capabPETSHALERAUSTRIPILN PFoEHE PBEFERBERBYBORIMINTY t he net al
hydr oxi de or metq. @sleht%¥%{t g?cig&egg%s‘gyo“aﬁ%%%&h&g t he detachnent. 10

(2) The nethod as SCI’I the first and second
substrates are r{lgid Alntmltddafbeé:taobﬁig aTivet snestiatechnd @ scemd sulsédteibonded) above,

wherein the first substrate i.s a anel and the second substrate is
 chasei 5 f R FLCO MRS GBSy e bR B ed HE S HESET BBy one of
(1) tos(3) E&w@s hM%rcﬁsﬁarswﬁleﬂe% h hRFhEIY décslBFRERO fRRll BydrBkidt ofvetaDssjtde or
netal salt drate fil is selected fromthe group consisting of alum num

hydr oxi de, ﬁéﬁ“@’mthwmtb@d Wpfﬁm&som te, calcium aluninate hydrate,

gypsum di hydr at eg legoizﬁe'aﬁn fﬁr @%-géni‘%tﬁe a&lfé%i]vlﬁggg& {%ﬂgye%]ﬁugg@t%lie%ﬁd in any

one of (1) to ove ermally nposabl e a ydr oxi de
or et al sabausimgaﬂlemdsltilohend ddwdmtibmbﬁlbdnietal hydrofi0e enmetal satitiy@@tet 0 70 nass%

based on thﬁwgeﬁss 0 tg gSSyre- tsenS| tive adhesive. (6) The nethod as
descri bed i Y 26 er?ﬁng( § YT above, wherein the pressure-sensitive
adhesime pol yner2)s S'Bﬁeqﬁétﬁgh §9 RRIHRE it P b ve ONISdr&ih itiROFiref and scdof@t h) acrylic
pol ymer, a poI&ester ol yurethane, a silicone resin, a polyether, a

S

pol ycar bonaf¥: %PCWF}’I\%IWPS@E%H a pol yvinyl chloride, a polyvi nyI acet at e,
a vinyl ester 25 gaseﬁleqﬁéa{@a?asd iRl g%@@ﬁlﬁ?elnﬁeoﬁjsty@;ﬁﬁah&?a

pol ybut adi ene, ol yl soprene and a polyacrylonitr net hod as
descri bed i r:hs()lﬁy pakzbuel thekesoed sulishae pradhsssisfosdismisingwalispdeghesi ve pol yner is

a (meth)acrylic |y od as describ n_an of (1) to
(7§ abozle, a/nler e{)d‘ﬁ @ rg%g%‘h %ﬁ% Héwsrﬁ.r)%?ggll):go @Sflg‘fveh‘ﬁg?rﬁl?ﬁ ( )
al um nigm hyﬂfeﬁﬁél@&ie@ﬁlﬂpésﬁﬁle RcE Biyfit@xide or metal salt hydrate filler is selected from the

group consisting of aluminum hydroxide, magnesium hydroxide, dawsonite, calcium

'}

aluminate hydrate, gypsum dihydrate and zinc borate hydrate.

(5)  The method as described in any one of (1) to (4) above, wherein the

thermally decomposable metal hydroxide or metal salt hydrate filler is contained in an
20 amount of 20 to 70 mass% based on the mass of the pressure-sensitive adhesive.

(6)  The method as described in any one of (1) to (5) above, wherein the
pressure-sensitive adhesive polymer is selected from the group consisting of a
(meth)acrylic polymer, a polyester, a polyurethane, a silicone resin, a polyether, a
polycarbonate, a polyvinyl ether, a polyvinyl chloride, a polyvinyl acetate, a viny! ester-

25 based polymer, a polyisobutylene, a polystyrene, a polybutadiene, a polyisoprene and a
polyacrylonitrile.

N The method as described in (6) above, wherein the pressure-sensitive
adhesive polymer is a (meth)acrylic polymer.

(8)  The method as described in any one of (1) to (7) above, wherein the

30 thermally decomposable metal hydroxide is aluminum hydroxide and the pressure-
sensitive adhesive film is heated to a temperature of 250°C or more.

In the present invention, the term "(meth)acrylic” means acrylic or methacrylic.
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sensitive adhesive filmis heated to a tenperature of 250C or nore. In the
present invention, the term"(nmeth)acrylic" nmeans acrylic or nethacrylic,
-3 WD 2008/ 021923 PCT/ US2007/ 075540 According to the nethod of the present

invention, {ReoR@isyre-sensitive adhesive filmis heat eget/gsRol@RGr ature
not | ower than the dehydration deconposition reaction tenperature of the

nmetal hydroxide or netal salt hydrate. As a result, the netal hydroxide or
netal salt hydrate is deconposed and water vapor is generated, whereby
det achnent of bHAtdoedipg eshemethodpsitcipracadineation te dressurs-sansiteleadhdsed. The

present inventiqn is described bel ow hase it rreferred enbodi nents, but
Phe"present APhFHEFDH SHOBPRBROUE EORE: e A HeT AR AP PETE™ hose

speci fic emhdiaRObSthe hidtd ROdBRIAO OF MBMEL saltthly8raly @S Yeslf) HRHhdtalhyli%xAe Met hod

for detaching a first 10 substrate and a second substrate bonded together by

a pressur e- SRk saly dydigieds decomppsashang giefsr ivanos és sengriated suhachyedetdching ofdhesi ve
pol yners haV}h{é%ﬁ%ﬁﬁ@-@érﬁﬁ@e%ﬁﬁéﬁ%%ﬁ i§ {lﬁélgﬁ'tédy deconposabl e metal hydroxide
yar 0

or netal sa ate tiller, the nme conprising: a step of heating the
pressur e- sensi t i Vie mevasinventibn inddscrited belopdraa¢dondtsqirefeacdseémigpdidetgibposi t i on
and dehydrat,i on of .t he_.netal h oxide or netal. salt hydrate,. thereby 15

S Cel or at | nie RSO G HRHRUIHRS bt e DEE HBRed an A PRAEF on | <

advant ageougmpatitnkmyll arly when the first substrate and the second substrate
are rigid substrates. This is because when the substrates are flexible, the
pressur e- sensi t i eonggmbsdipnent, therpresant ipkenien wettaethesd fop detrehing wrss ubst r at es

themsejgves gigdi QY e X‘@chﬁ&‘&byéété‘go&dgg tcgg{h@% P rﬁésﬂfe-s%ﬁﬁﬁ?‘é%dg%ﬂ\\éﬁﬁl jon, the

pressure 20 sensitive adhesive can ati've easl wher eas
when t he substprstres: esurc-gndtive 4dhesidepdpherdnating tispérsedothesiur thersmiigi t i ve

adhesive filmis difficult and, the ef ul ness .qf the resent. i nvention

i ncr eases. WQ"}RP@&JF@EQE'HEQXHW néeg"’ﬁléglf é‘«'éﬁftf’ ﬁﬁr?rc qttigcoqiprising:

pressure-sensi ti ygeenastivethe pRIsyiFEEendiiie adHcBivr fBh kd/a fapenpas abiasingt al

hydr oxi de or netal salt h}édr ate filler. The 25 pressure-sensitive adhesive
¢

pol yner is Aeromppifiensenddeny datoef thhmaghlalrerddesarmagiy)isalt fdrats ghereby t oget her

a firsis subg%geg}ﬁn%mrde%mte, a display panel) and a second substrate (for
exanpl €, a chassi s}y can be Inparted to the pressure sensitive adhesive film

and the The method of the present invention is advantageous particularly when the first
substrate and the second substrate are rigid substrates. This is because when the substrates
are flexible, the pressure-sensitive adhesive film can be detached by bowing the substrates
themselves and even without using the method of the present invention, the pressure-

20 sensitive adhesive can be relatively easily detached, whereas when the substrates are rigid,
the detachment of the pressure-sensitive adhesive film is difficult and the usefulness of the
present invention increases,

The pressure-sensitive adhesive film comprises a pressure-sensitive adhesive
polymer and a thermally decomposable metal hydroxide or metal salt hydrate filler. The

25 pressure-sensitive adhesive polymer is not limited as long as an adhesive strength for
bonding together a first substrate (for example, a display panel) and a second substrate (for
¢xample, a chassis) can be imparted to the pressure sensitive adhesive film and the
polymer can withstand the use conditions and detaching operation conditions of the
product containing the substrates. The pressure-sensitive adhesive polymer may be, for

30 example, a {meth)acrylic polymer, a polyester, a polyurethane, a silicone resin, a
polyether, a polycarbonate, a polyvinyl ether, a polyvinyl chloride, a polyviny! acetate, a

vinyl ester-based polymer, a polyisobutylene, a polystyrene, a polybutadiene, a
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pol ynmer can withstand the use conditions and detaching operation conditions
of the product containing the substrates. The pressure-sensitive adhesive
polymer may be, for 30 exanple, a (meth)acrylic polynmer, a polyester, a

pol yur et hanggo fofizhdezgone resin, a polyether, a pol ycar bprai$oodoeRb yVvi nyl
et her, a pol yvi nyl chloride, a polyvinyl acetate, a vinyl ester-based

pol yne a pol yi sobutyl ene, a pol ystyrene, a pol ybutadi ene, a -4 WO
2008/021923 PCT/ US2007/ 075540 pol yi soprene or a polyacrylonitrile. Two or
nore speci epolpisoprtrese apolyprmiaitiky Tye agede spasics oﬁtbuemnqlxxmrs may bt esedof
\é\ﬁgLP:r ¢ L:S St ?ﬁb?n%ﬁgl? d{nﬁ\g f e ether res s%ancg ncr| z?c%%riehg e %ru (:égp rggaanc%rﬁ\%lgh to
adhesi ve peﬂqagieto enﬁumtbé beraabg yt tae (iamhh)ga@mhm, t]@@;hryﬂ&fe sehsifiveeadhesiien) acryl i c
pol yrmer mhlc a preferred es ure sensitive adhesive polynmer is

descri bed DbE} ?SW“?HE’ ?’?@Yﬁ)@ﬁ&@ﬂ iCpBIWFEr used is not particularly |imted,
and thgse convenrwmltﬂ)ycw@ u‘nﬁér M@a ﬁ%%&bﬁ&rﬁr@daﬁﬂetsbﬂﬁm%@ﬂaﬁ@én)ée can be
used. Exanples of such acrylic polyners 'include copol yners of one or
more al kyl PRygEHS éesggb@dbelmdmr(y raathopéry epdipmenused s nespasicyldriyrigniteds t er
sonetines r ; havi ng
from 1 to 19 CHbRGehEaRRut sl Bt el B SHEREHRAR G5 BF yebaTRRGHHIS

copol yneri zabslueh {héth)athydit pﬁ@ﬁﬁfmﬁclutﬁ‘)(@ﬁbﬂyﬁﬁrsoff ohder rbi¢\alky( batlajastey | at e

ester nononer | yde but met h I at e, nmet h)acryl ate, n-octyl
(et h) acryl ?ﬂdéor ﬁ?/gé"@flwry %‘%SI‘B(:S'E% eéSOIQet@E%Wf)é'é fo as @%‘r&‘@acr yl ate and
i sonony)  ( MEh&h A6 YakBdster ) hsRnRT ARRARIREMAGs $2 ERbOIRSMS irf tﬁ@ kikDESSug #dkd> the

obt ai ned pressure-sensitive adhesive. Exanples of the polar nononer
copol yneri za@a@nmqmrtcmolamkrwabl(ermtmﬁmmomeé ester nononer include a

carboxyl - r oup- SOMALN L SRAONEASHA, B5IBLIASCHL Su0f sl Bl flec 21 ¢

and funmaric aci nNONONer am de,

N-vi nyl pyrr héxyd@mh)amﬂatd\InWCM (ehyaotydets, asmnc@{mttaamﬂa&r 24gtwythieryl acts to

enhance the co gle force and Z%H)Hey e force of the pressure-sensitive
adhesi ve.  THECtRaEfend HiFRORY) (et P 2 TREnomAT RGts fq iR agkingpsiPe est er
nonomeys i s ﬁfé%bla'iﬂ&ﬁﬁa?é&uﬂb'keﬂsﬁw@%&@e@%' ¥xdhPIEs Jf thO@peAlt AGHdnger by mass per 100
parts by mass of the alkyl (meth)acrylate ester nononer. The (meth)acrylic

pol ymer  f or capsbymaizeble withdhsalkd-(methddcrylate cxiertreariopmer inglndp e caberds| i nked, i f
desired. The. GhoSshintie! Mbhdnter Yachalk eSSk Bl mATRYUBY 88 faRfHacl ri d ©

nitrogen-containing monomer such as acrylamide, N-vinylpyrrolidone and

N-vinylcaprolactam. Such a polar monomer acts to enhance the cohesive force and

20 adhesive force of the pressure-sensitive adhesive, The ratio of the polar monomer to the
alkyl (meth)acrylate ester monomer is not limited but is generally from 1 to 20 parts by
mass per 100 parts by mass of the alkyl (meth)acrylate ester monomer.

The (meth)acrylic polymer for use in the pressure-sensitive adhesive may be

crosslinked, if desired. The crosslinking is usually used in an amount of about 0.05 to

25 1 mass % based on the total mass of the monomers used and within this range, the shear
adhesion of the pressure-sensitive adhesive can be enhanced. Examples of the
crosslinking agent which can be used include a crosslinking monomer such as
polyfunctional acrylate, e.g., 1,6-hexanediol diacrylate, timethylolpropane triacrylate,
pentaerythritol tetraacrylate, 1,2-ethylene glycol diacrylate, 1,12-dodecanediol diacrylate.

30 Other examples of the crosslinking agent include a substituted triazine such as
2,4-bis{trichloromethyl)-6-p-methoxystyrene-5-triazine, and a monoethylenic unsaturated

aromatic ketone such as 4-acryloxybenzophenone.
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25 1 mass % based on the total mass of the nononmers used and within this
range, the shear adhesion of the pressure-sensitive adhesive can be
enhanced. Exanpl es of the crosslinking agent which can be used include a
crossl i nki ngyomannrRs2ssuch as  pol yfunetional acryl ate, ep@ruszbeforbayanedi o
di acrylate, tinethylol propane triacrylate, pentaerythritol tetraacrylate,
1, 2-ethyl ene glycol diacrylate, 1,12-dodecanediol diacrylate. 30 O her
exanpl es of the crosslinking agent include a substituted triazine such as

2, 4- bi s(t ri chl orBredmeih)ycrpiqpaenerdasthe pressuec-gnsitiveizdhssive srnguallymbtedeedhy | eni ¢

20001 021923 HEI e PR B F R ket o bl L RRE LA PARGRP R | 1O

pr essur e- sepdimenatian hetiod suihsasssingbh yolpheddarien emmsigropotyreerizationg t he

above-descri bed nonopers. accordi 0_a. nor radi cal pol.ynerization nethod
tch a5 sol PO a5 T ke R0 Pap PR Plen i BRLHERS on

pol ynersi zat h&tored Biih lsharopolpmerAabh Method REthE Ble¥dRE bZ @i afpfopriatePr ef erably 5
perfornmed by a photopol ymerization nmethod in the presence of an appropriate
pol yrer i zat PUWMPRatipa ratiatorT e (methharadic pplysep Bir ypein thoprespapinventionanayr esent

i nvention : : -l - I hat bing:ul traviol et rays
(W) or the pﬁ%%g%@{aﬁ@%ﬁ%iﬁ%&é ?@%@n@?gﬁ@{t&k{a@)ﬁ% Iﬂ%gf%ér?é rﬂ?o\zégt i on.

Sui t abl e exmopbéresschertihecirotiymprlymetiiacon. Suiableakamplencf thelpolsmberation n et her
such as benzoin nethyl ether and benzpin .isopr | ether, .10 a substituted
benzoi n et hOTLARIGREE sifnedh sleRAl A B SRag B P feRtp s SaPspHaRshe,

2, 2- dijgt hoxy agRtiQRaeReA &Rek sdciachiniidinatiy 2tHRENVbAREORREPAARNE, The
polymeri zation initiator is preferably used in an anmount o enerally from

0.01 to 5 partdicthgxyaesiephsegne pod 2. 2pdimediory; 2 phenylasetophgaionp nbigrolymstizahias. | n
t he phot opo I [ . ' i r 15
it are. 1 o if e ALYt AEHhLEe SAUAY Il 061 b ok £F el B T66

at nospher e partstbyasass nf the ogmomesmeooated on a support working out to a

carrier, togeth i t.h an. appropri.at ofoinjitiator and, if desired, a
crosslinki ng aggﬁlttiﬁ\é Ell??&oliﬂlbfrﬁ?%ﬁ@?"el?y ‘ﬁ%‘g&ﬁtrr&yﬁ a)cﬁrgtfeelg(e’  MOPUBH, wher eby
t he palsyner ngatie@rbnt #hich eheedifso Bl dxyded ikmved iQ a8 ient gas gﬁhﬁﬁﬁ]@@@h@biaéi ty on
a support, it is advantageous to prelimnarily polynerize the npnomers with

ul travi ol et MFOEFTHY §O3IPH P 2 BIPPPE AOHKINg PP & CREYH IRBPThRRYith A gRPremtcopr i at e
viscosity I th&gga% ?ﬁﬂgfr@qfsfrgf, a cFRAMHKHE AR, AV RV let@at PP R altiatdONPl et e the

pol ynmeri zat1 on Irradiating
thereon, whereby the polymerization can be effected. In order to obtain good coatability

on a support, it is advantageous to preliminarily polymerize the monomers with ultraviolet
20 rays until a viscous liquid (syrup) having an appropriate viscosity is formed, and after
coating the syrup on a support, complete the polymerization by further irradiating
ultraviolet rays.
The pressure-sensitive adhesive film for use in the present invention comprises a
metal hydroxide or metal salt hydrate filler capable of causing dehydration decomposition
25 under heating. The metal hydroxide or metal salt hydrate filler is not limited as long as the
effect of the present invention, that is, water vapor is generated resulting from dehydration
decomposition at the heating and thereby the detachment of the pressure-sensitive
adhesive film is facilitated, can be brought out. The metal hydroxide or metal salt hydrate
filler is preferably aluminum hydroxide (AI(OH);), magnesium hydroxide (Mg(OH),),
30 dawsonite (NaAl(CO;)(OH);), calcium aluminate hydrate (3Ca0-AlyO5-6H,0), gypsum
dihydrate (CaSO4-2H,0) or zinc borate hydrate (2Zn0-3B;05:3.5H,0). The gypsum

dihydrate has a thermal decomposition temperature of 150°C and therefore, this may be
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ultraviolet rays. The pressure-sensitive adhesive filmfor use in the
present invention conprises a netal hydroxide or netal salt hydrate filler
capabl e of causing dehydration deconposition 25 under heating. The netal

hydr oxi de ogwgmbgd2183!lt hydrate filler is not limted aspdpishogborsiae ef f ect
of the present invention, that is, water vapor is generated resulting from

dehydration deconposition at the heating and thereby the detachnment of the
pressure-sensitive adhesive filmis facilitated, can be brought out. The
met al hydr oyistalde forpsage vdigre thhpodaat eontpininigerondest substfaggsaphepted|duringiugs

? KlgrAlo?lC%g) E%%?’ﬁca diEHaY. ﬂ"%”%‘t rtﬁ%iéag *f é@%ﬁ gl—!%%ndfggepSUm
di hydrate ( @aﬁ@fhﬁﬁHﬁ@)ng}fsezbmnb@dsfaicmrkmdé aft eddhda b B & 0BipIsitidiSction e

gypsum di h drate Uas a thermal deconposition, te ture o 50C and
therefore, Fﬁl‘%t O deMpCIHp o G By G T Q%“S'If’ﬁf“{lj@ng ]S‘PS QUi tabl e for

usage wher ecdiifindd 8 MCreGRRLRhMiRChdRAMEAN %pretvéﬁé@ﬁame&ﬁﬁﬁo@ﬁmﬂml@g use,
such as plasma display, however, in the case of usage involving no elevation

of the tenpeatiag apesaiiriongie lsis@chrbgm vOnﬂh@thﬁr heads magnesen bydrexideingddrieg i on
deconposi ti 20,

pressur e-sens Ia{ %aﬁ}ak 3}%\18‘% \(/jg aomé%'si%%yll yenﬁ%mthﬁwe)tfceegglgé géd&#t al?‘#]%aae %hﬂul{i f]i)s

pressur e- sepked hcmo aaixlseammpsﬁﬂorb@f dOFYRGkLlich hOPRe ShaFOIFRSGd ddBBsivd, t he
heating operation for the detachment. On the other hand, nagnesium hydroxide

and zinc béhupisumymKide rdaysoniterad spshian %lwawateéwﬁ@ﬁealﬁwén axveRiHieg 300C,
and cafe Shﬂ}éhﬁax%&o oh R n@é?)tlpek 23860 @I%g &fﬁedcﬁmﬂﬂﬁﬁﬁﬁ such as
I‘OX

pressure-sensitive a e5| ve um num avvsoni cal ci um
al um nat e hugiratide sanmst prefayep) wosusaties A6 gbhdam&ahaldemdmnﬂw dnddhanteenper at ur e
of 200 to 350C and a eaﬁéﬁ?&rre and al um num hydroxide is nost preferred,
because t hi EHENCY 3BY!St 2 AlOWEeEi vity and flame retardancy and is

available at a | oM gdogdle dibhRtePaF th eleful HycﬁHﬁH@Br Mbtaf {20 hyBlar filRY thixi de or
metal salt hydrate filler is not limted but is preferably from1 to 120 m

| f the part loilited bitaspieéaratily fibeslstotlABpo Ththe partich qiertserdpriess thamé pemse in the

ki ngt - aPTPREt e O P el R e iR e cceas
120 m snoohudtireiss, rakitgie dfffi¢un 6 shrac Blniayhebas Ifakd patide tiamertbestdse force of

t he pressure sensitive adhesive filmmy be inhibited. The particle
di anet er as 12& B, saeahngss on the film surface may be lost and the adhesive force of the

pressure-sensitive adhesive film may be inhibited. The particle diameter as used herein
means an average particle diameter. The metal hydroxide or metal salt hydrate filler is

20 contained in an amount of 20 to 70 mass % based on the mass of the pressure-sensitive
adhesive, If the amount of the metal hydroxide or metal salt hydrate filler is too small,
easy detachability of the pressure-sensitive adhesive film under heating may not be
attained, whereas if it is excessively large, the adherence of the pressure-sensitive adhesive
film may be inhibited.

25 The pressure-sensitive adhesive film for use in the present invention may further
contain a thermally conducting filler in addition to the metal hydroxide or metal salt
hydrate filler. This additional thermally conducting filler when used in combination with
the metal hydroxide filler can synergistically enhance the thermal conductivity of the
pressure-sensitive adhesive film. Such a thermally conducting filler preferably has a

30 particle diameter of 50 to 120 um. The metal hydroxide or metal salt hydrate filler having
a small particle diameter is present to fill the gap between thermally conducting filler

particles having a large particle diameter, whereby efficient heat transmission by the
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means an average particle dianeter. The netal hydroxide or netal salt
hydrate filler is 20 contained in an anmount of 20 to 70 nmass % based on the
mass of the pressure-sensitive adhesive. |f the anount of the netal

hydr oxi de owoweésalz1alt hydrate filler is too small, easyrdebemhsas! ity of
the pressure-sensitive adhesive fil munder heating may not be attained,

whereas if it is excessively large, the adherence of the pressure-sensitive

adhesive filmmay be inhibited. 25 The pressure-sensitive adhesive filmfor
use in the themwdincondngting fiber campe promotasy Exgmplespfitha thehmalhedanguatioa dillet i ng
filler in | 1 an | hy. i [ salt hydrate filler.

Thi s halt | Bekuhe %’Hgﬁn%gf%d%%hﬁgéﬁ%‘ﬁé%% R N i

t he metal hydr oxTigdandtallHydroxaderor et sgt Isidraalilist «ad arspeohdl ehdraltyral

conductivit f th ressure-sensitive adhesiyve film Such a thermally
conduct i ng %lqngF@ng%‘r“@?*érPi c4ya{ &N FPRIOPTALT F’i“&ﬁ%&/’&‘i offuring thePragiyction afske m' The

netal Rydr Oﬁﬁéﬁ%aé}ﬁzh@?&%gﬁs@' ds tOWEAN BishdriddSh tHRPpYdshite-senshiRlabnRpke! 6 €
dianmeter is present to fill the gap between thermally conducting filler
particl es hespinple, i thapliaviekat pplymerigitignethe mongmess etsyprelfmingiily polymssized

transm ssi o : - / Q2] | 7 .t her Ly .

conducti ng ﬁ{?l%éllrrﬁgaanﬁztﬁﬂ parz%grie%tae - g@élﬁp%%ogé%%gzﬁglé e%{}%llql}g Sglglh(%‘{:l% ng
filler i ncingprapriarviseosiox ittabolodsorited filldaraindodlcadrime thesyitupj de. The
met al hydr oxi de metal salt hydrate filler .and the optional thermally
conduct i ng "illPW@‘?L%FtE“%’é‘Hgé‘BrBﬁﬁeéﬁayéﬁf?r%ﬁﬁ‘?ré‘?@ﬂ‘l‘tf: 08814’&‘% r during the
producygi on BilyhB®zatidn, (WRFY Ak Hildré c AV % TBEsFAl AR speficdth BB blesdirsRALHSD 1 N the
pressure-sensitive adhesivé. For exanple, in the ultraviofet polynerization,

t he nonomer adhgsiee.prelimnarily polynerized by the irradiation with a fixed

anount of ultravol - ] ti 1.ng. . opriate
viscosity, the a %vbgéngé@a??%%&é*% %@ngftgeﬂlﬁlggg%@ggn$ ﬁ¥ég vtgﬂ%sads%??t@g{,g
fol | owed byorsthi r¢quirgd hewn donduttivd lak stustdlysitanss Pustibabasadroadhated of the

conplete the 10 pol ynerizat.ion, whereby the fillers,can be successfully

G ohersed | merHE pRUbG AdgRAoTne 06! Srtint 6F b mowh i asb e S AFBi B 1 he
addi tignal fizaraa@ietn&GRRDY ebiduetidg fill@ls pratetaBl FRR0 SBmaRWo! ITend BaYi r ed
heat conductivity but is usually 40 mass % or | ess based on the nass of the

T eSS Ur 6- SRRt PeseadiibisieEe, TR donghikly QlsUHICoBY LQUid befredhe poeTigindt or
gsfa?lar Zg: ; Fc?’lgrhq@r;z%tigng rnfgg ‘b%@g@&%n{gﬂ?w e%{tg?gl{ei‘argQ%%&&E—Q&SMVIG la&t{esf-vé
film, or the obtained pressure-sensitive adhesive may be reduced in wettability to an
adherend to give an adverse effect on the adhesive performance. Also, if the total amount
20 is less than the above-described range, this may make it difficult to achieve both easy
detachability under heating and sufficiently high thermal conductivity.

The pressure-sensitive adhesive may contain additives such as colorants,
antioxidant, stabilizer and viscosity regulator, as long as the effect of the present invention
is not adversely affected.

25 The pressure-sensitive adhesive film for use in the present invention is shaped into
a sheet-like form by any appropriate method. For example, when the (meth)acrylic
polymer containing fillers is produced by solution polymerization, the solution is coated
on a plastic film such as polyethylene terephthalate (PET) film subjected to a detaching
treatment, and dried, and the solvent is then removed, whereby the film formation of the

30 pressure-sensitive adhesive film is performed. In the case of bulk polymerization by the
irradiation with ultraviolet rays, the syrup after preliminary polymerization is further

irradiated with ultraviolct rays on a film the same as above to complete the
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anount exceeds this range, the flowability of the viscous |iquid before the
conpl etion of polynerization my be lost, making it difficult to prepare a
pressure-sensitive adhesive film or the obtained pressure-sensitive

adhesi ve neyobgegi@iased in wettability to an adherend tg-(hdo7RPssaglver se
effect on the adhesive performance. Also, if the total anount 20 1s |ess

than the above-described range, this may nake it difficult to achieve both
easy detachability under heating and sufficiently high thermnal
conduct i vi tpolym$reapore sdiereby shenfdint fouratmd hepdrfoemead yTieahicknass afftie film ésnosuch as

colorants, antioxidant, stabiljzer d viscosity regulator, as long as the
ef fect of tﬁ?ét‘%ﬁlaég’éﬁ?“qdrh}‘é}ﬁ‘i%#yszoén g@ﬁ“‘éﬂéé‘i‘@ely affected. 25 The

pressure-sensi ting AARGRIYRitlVelathdsBle ARGl Whe b e Qfe%aﬁmﬁvehﬂy@wxﬁmeé s shaped
into a sheet-like formby any appropriate nmethod. For exanple, when the

( et h) acr y| thermafigidgermposane aicial higlrodidd enmetilsaly hypdtate ddlebyndgherafore hen

pol yneti zat Lon. | tic fi

pol yet Eyl enllleeg{%é1 rt %%%@%hﬁ%g?gﬁ%pﬁﬁ %ggb ] %lc CEW%{‘%“&‘!’J{‘%%#%% fﬁferné%%lne nt,
and dried, nidoidecorsmdtalaalt hiydrate Hidlar, b esipxdedion wheetiebyccuise Thid dehdraticat i on of
the 30 pressure-sensitiyve adhesive filmijs g)g\rﬁ ornmed. Int ﬁ case of bul k
pol yrer i zat €B7{10ByS Fhgrdothermigreactiophang CPW“J@P‘F agpegetardaey of tRePEs Ty af t er

prelim narygRQlivaRme4ad iRh ABhdudh hbEhtenidd UL BoEM Wh ' csﬁétﬁ@af'hq{ gt rays on a
filmthe same as above to conplete the -8 WO 2008/ 021923 PCT/ US2007/ 075540

pol yner i zat ¢cosidersh ety wates vipargerantadifromrihe metgbidooxidatr minel salhhydeatess of
the f IIIOm ISy heatPn%rahhﬁéﬁl aagtlle%/s c%flac eﬁe?gi L&eta‘cl’?l}lﬁﬁ %fallhtL, }'ntért'f‘a%%?tgvegﬂ hQ 3 mm The
Irmfor u ep |

t
pressure-seitsi tive ~adhesi've e I'n resent I'nvention conprises
a ¢ t her mal | pregarasrpaseadddhesiad film mddhoxibdeatqrwherbslthesabdsufeysdngtie ddhésiver and

t her ef or e, en 5 heate 0o, a tenperatuse t.lower .than the thernal
deconposi ti o ‘?éﬁ%@r‘%faﬁg‘é’[- drecpiinEhe A Jewyﬁe%&w ﬁepeaflé @aﬁmgalm?m?qr ate
filler, a debyMikdeMk §SAGLI AR Lp&EM Tiler. TAN e dRBYHLAIHMetal 1§ BkidRRAr I S an
endotherm c reaction and contributes to flane retardancy of the pressure-

sensitive auhiebialtdyfiiaenbilloais gy itheramoupheforredape dsacrpigt msultiss &ogpeci fi ¢
b € at Al ‘ _ |
theory, It {h§nna;i ggc%gr%%@%ﬁr& g;:l%ftgee{ gxgd ety d\éﬁ?&rﬁ%u%gg@?éﬁe‘;’s&égﬁsm@ et a

hydr oxi'de or e upon-heati ng s a stress of
accel er at i ngihdetafilmmrmhoratudchahiliyteeerdalc didvetwednhd dmounpoBths e sensi ti ve

il o eashuots SHed ALK aITHET 5 Sy e AR F1 5 PSR L ne
anount of tfesive film is sometimes inhibited. The amount of the metal hydroxide or metal salt
hydrate filler is as described above.

20 In order to facilitate the detachment of the pressure-sensitive adhesive film, the
pressure sensitive-adhesive film 1is heated to the thermal decomposition temperature of the
metal hydroxide or metal salt hydrate filler. For example, in the case of aluminum
hydroxide, it is known that bochmite transition partially occurs at about 245°C to cause
dehydration (2ZAl(OH);—»2A10-OH+2H;0) and furthermore, dehydration of gibbsite

25 (2AI(OH);—x-AL,03+3H,0) occurs at about 320°C. Therefore, when the metal
hydroxide filler contained in the pressure-sensitive film is aluminum hydroxide, easy
detachability of the pressure-sensitive adhesive film is obtained by heating to about 245°C
or more. In this way, the minimum necessary temperature for heating is determined by the
dehydration temperature of the metal oxide.

30 On the other hand, the upper limit temperature is determined depending on the heat
resistance of the substrate and the pressure-sensitive adhesive film. For example, it is

important that the heating involves substantially no decomposition of other components in
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metal hydroxide or netal salt hydrate filler. As the anmount of the netal
hydroxide or netal salt hydrate filler is larger, the anount of water vapor
generated resulting from 15 thernmal deconposition is larger, and the easy
det achabi | i v 208s/d2@3 pr essure-sensiti ve adhesive fil migcposBotidsaessiul |y
exerted. However, if the anmount of the netal hydroxide or netal salt
hydrate filler is too |large, the adherence of the pressure-sensitive
adhesive filmis sonetines inhibited. The anount of the netal hydroxide or
met al salt thhy@mcesefﬁsiltﬂveadhesivaﬁhdasleh mehsuisovrsitidadhesivrmdymero Féaci | i t at e
e et R a (BRI LG8 Bkl B e S Fighlds ek RO BT ©

sensitive- adh rve ea ed €Co erature
of the metz0°0ydroldode based PedslreSétsitive ueticaive chi bd Rhatedt@h hiphapl e, in the
case of alum num hydroxide, it is known that boehmte transition part| ally
occurs at alSBUEraDEG Ut e ok thierreHaryeRaE ey ip eppcEons devissiondsdy band
furthernore, ﬁég; =17 urs at
about 320C. V‘?ﬁﬁ re o?&eSle féfrslultg géﬁgérgfgéﬁﬁ X‘Q_Deréfsl‘3 ﬁltﬁjﬁ%ggent al %déé e

pr essur e- sesioixgnevms fs genetiaedal uni num hydr oxi de, easy det achability of the

pressure-sen5|t|v adhesive filmis. a|n 0 gbout 245C or
oo 1 this el i R TRoodod 3 § 4PEy 81 SRb F Bl Re BRRy o
determi ned hasdid) e is prebored alidt @k gresielsadsive p@fyn{eheorﬁﬁhéd inakd plessug0 On t he
ot her hand, the u(&eﬁﬁgl imt te erature is determ ned dependi ng. on the heat

resi stance #nsifijea ¢ filen 1 e kt)%y &r%ﬁ%éﬂgg}?ﬂﬁtﬁl\}’é{d@dﬁ@@\%mfl Im For

exanpl @, 'talhﬁmuhm%%ﬁ&@ What suchg Fb%éfré Q&sﬁlw 9(}!%@1’%(3%%?&@5?&'@4 diy llagp
deconposition of ot’her conponents |p WO 2008/ 021923 PCI/ US2 7p 75540
t he pressur p&nsbanshthc Mmssmldmshcwesﬂw slcmratsdjhylhmng teeseuperasensi dhovi2Sadhesi ve
pol ymer . For a a (nmeth)acrylic pressure-sensjtive adhesive can

wi t hst and h%raffl?rﬁgpp prample 3 50 fgqcmd&a% seppsaitpn st adispley pagghand j v e

adhesi ve caycms@eeé@qssm JF Y 19@@15anta TRRGAL Wefice ?A(gemggﬁ d§2¥alh%§re

pressure-sensitive adhesi've in an el ect 5 avoi ded,
because whefacBitddst r at es bonded with the pressure- sen5| tive adhesive are

used, si | oxa rat ed r.,bondi.ng of a
i opl a9 panel " oubroaRelf SRR R preh e ¥R ugrlion TR oy SRS o
the pressur grasdisisdyt panel mlawffesrslsca@ Heasubeetcs Botided tPdeti®es by the pp@RGbsénsRtivadhesi ve
filmis a (meth)acrylic, polymer and the netal hydroxide filler is
adhesive film, but it should be understood that the substrate is not limited thereto and the
pressure-sensitive adhesive film can be used for the application to other devices such as

electronic device, or building materials.

20
EXAMPLES
The present invention is described in greater detail below by referring to Examples.
In Examples, unless otherwise indicated, the "parts” and "percentage” are on the mass
basis.
25
Example 1
1. Production of Pressure-Sensitive Adhesive Film

100 Parts of 2-ethylhexyl acrylate (produced by Nippon Shokubai Co., Ltd.,
Chuo-ku, Osaka) as the alkyl (meth)acrylate ester monomer and 0.04 parts of Irgacure 651
30 (2,2-dimethoxy-2-phenylacetophenone, produced by Ciba Specialty Chemicals,
Minato-ku, Tokyo) as the photoinitiator were thoroughly mixed in a glass container and

after displacing the dissolved oxygen with a nitrogen gas, irradiated with ultraviolet rays
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10 al um num hydroxi de. WWen such a pressure-sensitive adhesive filmis used,
the display panel and the chassis can be easily separated by heating to a
tenperature of about 250C or nore, for exanple, from 250 to 350C.

Accor di ngl woseeat®ii on of a display panel and a chassipgafsh@roRassi ng of
the Iife span of a display device and in turn, recycling are facilitated.
15 Incidentally, in the foregoi ng pages, the present invention is described
by referring to a display panel and a chassis as the substrates bonded

t oget her byfor squerphamyies by 8 dorsiprdssuae metphesianp té ¢ffept pastiel nolymdrzatien, be

under st ood - r ] 1.0 . t
pressure- set%l]gs}la%yl ‘%/bgﬁ%‘g%gﬁsﬁ@sﬁ }q:u% @gr%pinlg u?ggll#cgr&&teifg’gg%ﬁ I§ g%)sleglﬁen%l%’ ot her
devi ces sudpaas of airglat acohipeodiead teyeMiteubidhiChethiogl Coap.eMimdts-ku, 2bkX)vEieES  The

present invention is cribed | reat er. det ai el re i.hg to
oo es. O bR D08 P b e oGl E DR A A 0 e
" per cefnt agaamdy, prodilcdd s SHSNakBdsrh ThemfraFBA MDA Wakbyarki- g U ak 82ama] as
Pressure-Sensitive Adhesive Film 100 Parts of 2-ethyl hexyi ~acrylate

(produced BYe spssbiBRnSAgIoy brd ancuminumcydrox@gdieving an @euaes)pagticle Hamefeigf]
(met h) acr ylﬁt

f
(2, 2- di met ho>4§/%El ?%ﬁ%ﬁ}?é‘?{ggﬂe}%g%ﬁ%@%%@e ”’Bé’/‘{ %ﬁ@%ﬁ?#‘af‘@ Cheni cal s,
M nat o- ku, Shodegeya-Rs, Tdkgo phah @bt odigbfingedontenhoff 20ugissYe ikodash themassgifass

container and after displacing {he dissolyed oxygen th a nitrogen gas,
i rradi at ed % PHaned PravFPETSPSRgAdhes QW EAR 9¢RIdP 308 8575 ophrI OBPOB I 75540 F or

severah m nypiBedAodt, LWhP FQERIE BhiRRFCMNstitrBdBntil ta ey kBT beBARL diform.
pol ymeri zation, thereby obtaining a viscous liquid (syrup) having a

vi'scosity OFhisimb@@e eRs vBubsetpimmicdyand ctquiap ghidfncacofyll mm e W iprtiiduced by

M t subi shi em cal tp, .. .Mnata-ku, Tokyo he. pol ar nononer, 0.08
par i s of 1 RDRREREIBIr 42 P SPAtY eashRy aha i RO UG e
produced byh&ionthiiakastma al iRt 6ahs teblock lokfhen WiikieBibEs SRipolyWakiaydap) as

t he crosslinking agent and_ an al um num hydroxi de having an average particle
di amet er ofboth surfaces were rrradiated by a low-pressure mercury lamp for about 5 minutes to

15 obtain a pressure-sensitive adhesive film.

2. Evaluation Test
A 200 mm x 300 mm x 3 mm float glass (415 g) (simulating a plasma display

panel) and a 200 mm x 330 mm x 2 mm aluminum plate (simulating a chassis) were

20 prepared as the first substrate and the second substrate, respectively, and these substrates
were bonded together by using the pressure-sensitive adhesive film produced above
having a dimension of 190 mm x 290 mm. Fig, 1 is a perspective view showing the
laminated test unit. In Fig. I, reference numeral 1 indicates the pressure-sensitive
adhesive film, 2 indicates the first substrate (float glass) and 3 indicates the second

25 substrate (aluminum plate). In this way, six test units were produced. As shown in Fig. 2,
each test unit was placed in an oven set to 150°C, 200°C, 250°C, 300°C, 350°C or 400°C
by using a pedestal 4, and the time to detachment of the first substrate (float glass) 2 and

the second substrate (aluminum plate) 3 was measured. The results are shown in Table 1.
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30 m (Al (OH)3, B-303 (trade nane), produced by Ni ppon Light Metal Co., Ltd.,
Shi nagawa- ku, Tokyo) in an anount of giving a content of 20 mass% based on
the mass of the obtained pressure-sensitive adhesive were added to 100
parts of tRe 9@%89§&§i0” 10 obt ai ned above, and the resgkﬁ%ﬂgmﬁk%% re was
stirred unti? e system becane uniform This m xture was vacuum def oaned
and coated to a thickness of 1 mmon a 50 mthick polyester film subjected
to a detaching treatnment and after |am nating thereon another sheet of the
sane film &xampe® so as to bl ock oxygen which inhibits the pol ynerization,

both surfaces were irradiated hy a Low pressur rcury lanp for about 5
mnutes to 15 obt HF??“?'SSF‘@E}%‘?J?“@P@%% g raﬁlﬁégﬁﬁe‘ﬁfwaﬁﬁd 10 $ne SEPS MBS on Test
A 200 nm X 23Q0EaRpte $ems~8i h9Bthe s of AdMirfhin ﬁﬁrama@&amaﬁ%ealtagﬂ%adl spl ay
panel) and a 200 nmx 330 mm x 2 mm al um num pl ate (sinulating a chassis)
were 20 pr epaieicdfR8 mase ¥ | Thetresslib snershown inkablche second substrate,

respecgi vely, and these substrates were bonded together by using the
pressure-sensitive adhesive film produced above having a di nension of 190

mm X 290 mBxakipie3 1 is a perspective view showing the lamnated test unit.

In Fig. 1, reference nuneragl 1 indigcates th ressure-sensitive adhesive
film 2 indicat SSPERUTTIPEHveiistyalien ¢ Hagut}éfla%i vatpdan (e grRe s he
second 25 sybistfabste ( @kdent MBMLPLALE) of ADmidUShYRYkidSh s dh8Sdedys bive aver e
produced. As shown in Fig. 2, each test unit was placed in an oven set to
150C, 200C,coaBadf 790wss “850€ revulid @@chowy inukiblgl.a pedestal 4, and the tine to
det ac nt of the first substrate (float glass) 2 and the second substrate
(alum num plate) 3 was neasured. The results are shown in Table 1. -11 WO
2008/ 02192 RACENIFAAMPIO 5540 Exanple 2 A pressure-sensitive adhesive film
was produced and evaluated .in the s manner as,in Ex |l e 1 except that
the amount of amﬁeﬁ%m-mar%ﬁk?%@Slmgﬂﬁwaw@ g 3 GrIeaCB e sAme BP°%E nass
% The resuystSEREpIS DRWEp fbrI@iQh&)r%oratﬁlgEﬂﬁHﬂhﬁ h3ddxRIc@® BIUT BrSeRHs bte/ ©
adhesive filmwas produced and evaluated in the same manner as in Exanple |
except thatshewieimbabnt. of al uni num hydr oxi de was changed to give a

15

Reference Example 2

A pressure-sensitive adhesive film was produced in the same manner as in
Example 1 except that the amount of aluminum hydroxide was changed to give a content
of 10 mass %.
20

Reference Exampie 3

A pressure-sensitive adhesive film was produced in the same manner as in
Example 1 except that the amount of aluminum hydroxide was changed to give a content
of 80 mass %.

25
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content of 70 mass % The results are shown in Table 1. 10 Reference Exanple
I A pressure-sensitive adhesive filmwas produced and evaluated in the sane
manner as in Exanple 1 except for not incorporating alum num hydroxi de at
all. The rgeybdsoAbs shown in Table 1. 15 Reference EXaghhRadiArssso
pressure-sensitive adhesive filmwas produced in the same nmanner as in

Exanpl e | except that the anobunt of al um num hydroxi de was changed to give a
content of 10 mass % 20 Reference Exanple 3 A pressure-sensitive adhesive
filmwas produced in the sane manner &sblen Exanple 1 except that the anount
of al um num hydr oxi de wasg -O0—gH —6- . 55— 12 WO
2008/ 021923 PCT/ US2007/ OZgmseunt ofpdpspiaum Hydraxidg in Bressure,Sansitive Adpasiveflmd wi’n
Pressure-Sensitive Adhes| Refefentar| (Rstfégnce Réfxemplnd F‘Eﬂerbbﬁe Brenpledd nidfacrkce
Exanpl e 2 Exanpl e 3 Ref et Exapmple Ekapige 2 Exanpl e| 2 Exampl e 3 0 [Hxa@ge50 70
80 Hearing 150C x x x x|x -gtenperature 200D x X xs5¢ x| 250C ¥ x &0 28 22 -

300C x x 2f IiBatRe- SéQQK x 22 II'5 4000 X x I6] 6% 5™ |- (jpesqri ption]of
Nurer al s a1@1m§54grg§,cgl ShooC - y - » - -

250°C X x 30 28 22

300°C X X 27 13 5 -

350°C X X 22 11 5 -

400°C X X 16* 6* 5% -

(Description of Numerals and Symbols)

In the Table, the numeral denotes the time (unit: min) until the float glass and the
aluminum plate were detached.

5 The mark x indicates that appropriate detachment was not obtained.

The mark - indicates that appropriate adhesive force as the jointing material was
not obtained by the addition of aluminum hydroxide.

The mark * indicates that carbonization and fuming of the jointing material were
generated at the detaching,.

10 As seen from the results above, when aluminum hydroxide is used as the metal
hydroxide filler, in vicw of casy dctachability at the heating and adhesive force of the
pressure-sensitive film, the amount of the aluminum hydroxide added is suitably from 20
to 70 mass % and the heating temperature is suitably from 250 to 300°C. However, even
when the amount is less than 20 mass %, the substrates can be easily detached by applying

15 an external force, in addition to the sclf-weight of the substrate. Also, the heating
temperature and the amount added may be appropriately determined depending on the

kind of the metal hydroxide filler.

Example 4

20 A pressure-sensitive adhesive film was produced in the same manner as in
Example 1 except that the amount of aluminum hydroxide added was changed to 46
mass % based on the mass of the pressure-sensitive adhesive film. Also, in the evaluation
test, a practical glass panel for plasma display was used as the first substrate, and an

aluminum chassis was used as the second substrate.
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In the Table, the nuneral denotes the tinme (unit: mn) until the float gl ass
and the alum numplate were detached. 5 The mark x i ndicates that
appropriate detachnment was not obtained. The mark - indicates that

appropri at i force as the jointing materi al was kped by the
addi tion oﬁmg u?r@nlgrﬁn hydroxi de. The mark * indicates thgfggg%@?gﬁggti on and
fumng of the jointing naterial were generated at the detaching. 10 As seen
fromthe results above, when al um num hydroxide is used as the netal

hydr oxi de fill eGlass panei:ew of easy detiachhady veight: @tkgt he heati ng and adhesi ve
force of the pressure-sensitive film .the anpunt of the al um num hydroxide
added is suitabPyWFRBMOBE St o 70 nﬁ‘gén%%dwfﬁgtﬁégti ng tenmperature is

suitably from 2a0eqF p3QR re-sHANRY @lihesR¥EIm; QM2 he anount is |ess than 20
mass % the substrates can be easily detached by applying 15 an external
force, in additAesbaven tnHag.Skethe-tost bghtvapplacddan smbweinrag $80°CAlyssingtahe heat i ng
tenperature_an he amount added,ma e, appropriately determ ned. dependi ng
on Thes i R A AeRne o ad SEdtr BN @l riirgeras SR ERRIE T 1he

pr essur e- seasité irdghadh@stave £i | m was produced in the same nanner as in
Exanpl e 1 except that the anmount of al um num hydroxi de added was changed to
46 mass % based on the nass of the pressure-sensitive adhesive film Al so,
in the evalyyat,hb@y test, a practical glass panel for plasma display was used
as the fi rs‘t_“g%‘ts Strate, and an al um num chassis was used as the second
substrate. -13 WPr2G08/02d49andRESTYBR007 93EE4Din t sepse pamet asid2 i nch-si ze,

wei ght, 9 Al um num ghassis: 42 inch-size ight: 6 k Ar of
pressm e- s?%?f“?té\ryeex %mgl?? Aoy 0#(5'.‘14’?11%%@02%8%&@#’ alg'icgz.mgﬁfi %[ e test unit
was pl aced md3s Bbagatesh tht maQOEE thy prdssuftdsedsiBvioaesteatilng Alsé,théehdagomng jig 5

and evaluated in the sape manner as in Exanple 1. The results are shown in
Tabl e 2. Bleshpyperesfonmpd wdthe pancsapuiet o8 Examalsidascent thet festepnoduved in t he

sane mElnnerus@dsanidr?ested in ovens at 250°C and 300°C.

15 Table 2
Damage of
Separation of Glass Panel
Pressure-Sensitive | Temperature | Glass Panel | Time to and
Adhesive Film of Oven |and Aluminum|Separation| Aluminum
Chassis Chassis at
Separation
Example containing 46 wt %
4 P of aluminum 300°C OK 15 min. none
hydroxide
Example Contalning 60 wt % 250°C 0K 28 min. none
5 of aluminum -
hydroxide 300°C OK 11 min. none

In all conditions, the glass panel and the aluminum chassis could be detached only

by the seif-weight of the glass panel without causing a severe damage.
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10 Exanple 1 except that the anpunt of al um num hydroxi de added was changed
to 60 mass % based on the mass of the pressure-sensitive adhesive film

Al so, the evaluation test was perforned in the sane manner as in Exanple 4
except that two test units were wused and tested in ovens at 250C and 300C.
15 Tabl e 2 Danage of Separation of G ass Panel Pressure-Sensitive
Tenperature d ass Panel Tinme to and Adhesive Filmof Oven and Al um num
Separ at i olCIAA S num Chassis Chassis at Separation Exanple containing 46
w % 4 of alum num 300C OK 15 min. none hydroxi de Exanple containing 60 w
% 250C OK 28 min. none 5 of alum num hydroxide 300C OK 11 min. none In all

conditions, thg gla g éhttﬁ% i hed onI y
by the sel f-wei ght gfn{%ﬂ{e&gf)ass pa ?h&%‘%ﬂ?‘%@ﬂ?lsﬁ"g&g%%‘g%%ﬁ% n&age -
CLAIMS 1 togkﬂtmﬂa[gxmqaréssmedmhaam adheaive ifilmtconppising at presannt- mnsawmdhe&ubst r at e

bonded toget her by a press re sensjtiv dhesive film ing a
pr essur e- PORERGhFEING PSSy %vyﬁ@mﬁﬁvﬁﬁ@m%@@ﬁw@w aids of Tkl s | y

decomosa%wra@ﬁ% {ggrgq% Mj&“?éaﬁgé salt hydrate filler, the method

conpri si ng: step eatin pressure-sensitive adheS| ve filmto a
t enperature capabl @ sudp datmummsaﬂ@pmmemnsawwdﬂem&tﬁlm fatd empefaturbie rret al
hydr oxi de or fgq salt. hydrate, thei:leby accel erating. the detachnment

The net hod@pable pkgaysing dgsrampasifianang dehydratioef the mstd hydroxideor gactal salt 1 | gltj
substrate H/dfhte Tlﬁa?eﬂﬂc@&graﬁﬁg%@déﬂcﬁm \ﬂ@er ein said first substrate is a

di spl ay pane

2. The method of claim 1, wherein said first and second substrates are rigid
substrates.
3. The method of claim 2, wherein said first substrate is a display panel and

said second substrate is a chassis for disposing a display.

4. The method of claim 1, wherein said thermally decomposable metal
hydroxide or metal salt hydrate filler is selected from the group consisting of aluminum
hydroxide, magnesium hydroxide, dawsonite, calcium aluminate hydrate, gypsum

dihydrate and zinc borate hydrate.

5. The method of claim 1, wherein said thermally decomposable metal
hydroxide or metal salt hydrate filler is contained in an amount of 20 to 70 mass % based

on the mass of the pressure-sensitive adhesive.

6. The method of claim 1, wherein said pressure-sensitive adhesive polymer is
selected from the group consisting of a (meth)acrylic polymer, a polyester, a polyurethane,
a silicone resin, a polyether, a polycarbonate, a polyvinyl ether, a polyvinyl chloride, a
polyvinyl acetate, a vinyl ester-based polymer, a polyisobutylene, a polystyrene, a
polybutadiene, a polyisoprene and a polyacrylonitrile.
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sai d second substrate is a chassis for disposing a display. 4. The nethod of
claim1, wherein said thermally deconposable netal hydroxide or netal salt
hydrate filler is selected fromthe group consisting of alum num hydroxide,
magnesi um hydr oxi de, dawsonite, calcium alum nate hydrate, gypsum dihydrate
and zinc borate hydrate. 5. The nethod of claim 1, wherein said thernmally
deconposabl e netal hydroxide or netal salt hydrate filler is contained in
an anount of 20.to Themesisodofdamb, vdrerdit saidpessuot-stimtiyr athssivepagmst tsi ve
adhesi ve. ?. %$e qet@gd of claim1, wherein said pressure-sensitive adhesive
pol yner i & MERYELYEPTYHM t he group consisting of a (meth)acrylic polyner, a
pol yester, a polyurethane, a silicone resin, a polyether, a polycarbonate,
a polyvinyl ether, a polyvinyl chloride, a polyvinyl acetate, a vinyl

est er - based poByner Tha nmthod afoilaitmy], eviereim sgd thyestgl p deqonzgposghde pistl adi ene, a

Cai U pr os EokreteCo B ek ng Rip sl s R R AL A0 Bol ymer - 5. The

met hod of &%ﬁgﬁﬂl,op@@gngpnﬁggd thermal | y deconposable netal hydroxide is
aluninun1hy roxi de and the pressure-sensitive filmis heated to a

tenperature of 250C or nore. -16
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