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METHOD FOR DETACH NG PRESSURE- SENSI Tl VE ADHESI VE FI LM

TECHNI CAL FI ELD The present invention relates to a
woreaoRozivtdr detaching a first substrate and a BEDURH07/075540

substrate bonded together by a pressure-sensitive

adhesive fil m BACKGROUND Conventionally, a

pressure-sensitive adhesive filmhas been used

bMETHY R FOR DETAGHI NG BRESSUREAFNSETIRE &QHE&}VE FILM

panel such as plasma display panel, to a second

substrate, for exanple, a chassis for di sposing a

di splay. At present, MEGHENdexBAOED!t hat after a

progduct conpri si.n onded substrates |s u
I ongﬂ? PFFéenttlﬁ%@nb‘ngfgﬁfF%m?eﬁ%‘i pel o d?f?:ﬁ‘?é ' “\S‘i ﬁ“ﬁ?tif%e and a
sedoftd 'sﬁ%tt@fédoo‘ﬁh&?fogé{ hEEPPY pidsdiPe-SGRANRLANLMNR MBI TS

constituting each substrate. For exanple, a display
panel and a chassis are separated by the follow ng

nmet hods. (1) The di spl the chassis are

det ached by appl yi ng aq%ﬁ§g?§g9 ernal |oad, for
exaRhfentdMallye d YeéskerelResiGRhamM e fifh Gas Qéentlﬁ@d for bonding a
pressure-sensitive adhesive under heating at around

firg golp@atsy faxickpmplsea éﬁplam pang anehcasqdasprdispmapagiolitpg second
te (2
su‘gs\ﬁdafc’e for(e Argél%e 9ﬂa§ B d?s%%gln%%rzﬁjspﬁ. 4y e&atg)?‘gs?eh? I;]tgg ?IerEaénded that

ing a W

aftéﬂtﬁpteb@dt\bﬁﬁ@n&ﬁg bGnldddl dnfsttdis 1P ueIASVF £1B@NINd, itheepressure-sensitive
adhesjve fil §3 The dlsplay panel and the chassis

adl@ﬁﬁ@@i@@aﬁ ﬁ%sé‘éf ap @bé@m@ P eestite dermerts copstifimesRee

Su]‘%hese ok om e faod'lgﬂ i S0a %ﬁfgsélg a%%g%ég'gtreg%g% f&@logmg

€ Si ace apan nexam ne
nmﬂaﬁsnt Publ i cati on (Kokal) No. 2004-69766 and Japanese

Pat ng |on Ko k% No.. 2004- 51 disclose a

i sflay 408 FGEER 43 Pegys ﬂaﬁsﬁaclaﬂﬁﬁa ol physical
extRhAl ﬁ)aéri%r SUPRAE 1t BYeiR; I RSB R-FERRII MR cRHRERWViBive

tape di sposed t herebetween and the pressure-sensitive
adladhesinder teapeg ataanowel J00PC ed wath ust sf andrgpaictsolyagk and giving a

t hereby detached fromthe support plate.
twist.

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

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
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
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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In the case of the nmethod (1), not a small load is
i nposed on the display panel and the chassis and this
woregsoan9se br eakage of the display or defor mat PORUSH007/075540
the chassis at the detachnment. Also, there is a
tenporal restriction that the detaching operation nust
performed within a tinme where reduction_in the

SOIE@THé% piiectiver Bethggaserds themethed (Bnwhery Hisiadhenivehs ajhdgh cohesive
for@é {;‘ cﬂh’e\f tllng gto ,(E;S(ﬁ%ﬁ Ghe @E@yﬁ@ %Qﬂﬂl\xé%}ihesme@hﬁ finot be

eS|ve esi orce an e resisting
sorpetmes dus. hanhg metltd’de (Praslqdy, chesinsiticl freaypbihegiiv ehefmiddic during
cannot be sonetines cut. In.the thogf i%ﬁ and (4)
the Reraion B FE8QYRE RGP HEUETENS VS HECHY adim falimedy s{dgishully

w&ﬁ%ﬁﬁ% e p?éssﬁl%%ﬂélﬁ% AdM8siRE EHAUFErHREAREL, 'tP(e%e ALARRL ¥ve a
I'ing in successfully wthdraw ng the

praqbias sunhei-ssfahsﬁ in olgaiadigesitatde fftanduéto ¢Hasgarortbs adlimse force
have a obl em such as failure i bt ai ni ng a
willith S oige “uhRRuSERE R e th dbRth BTl e e dh
subish@tc RR8Q] ®hethbiMheh ek bifos@ids aRn Adiy kigtrhR, Setddkbh@ent is
first substrate and a second substrate bonded

veryghichlr , when these substrates are a rigid substrate,

the dijlethg SﬁlgFﬂeh}dr 3 gye(i%lﬁ gét{s1t1vf%ualdhesn%1 ﬁ]%g Qtet{avnl%na]%o fh

pressur e- sensi av n

ablary @ttxh&slltaymgﬁledl if ah pRLircgc dedte istkknatwnel] q&h&m&xdﬁl‘me@l@atent
anese Unexam ned Patent Publicatian

Publrl@klan XKNEW) 002039463 %S%lewé@é&eralaélﬁ@%%ucrﬂpg flame-retardant
preRQRAUGHENG ad}aé’ﬁ% éo%tqﬁ{s il @{n%ﬁ?#{cﬁe ?? 5! thk YenRIBER|a4Pand

conpri sing alum num e as ame retardant
aluanduralowideray Malheldrmllaszohmmtmg dillenl Hywewmdhwot tondptddhl the pressure-

However , to detach the pressure - nS| ive
seryELa b et AT Bty @nﬁﬁwwsamﬁ@m@ YaRonggling pressure-
sedshBehédvCARAUS hbilHsdisegsur esensi ti ve adhesive sheet

is not disclosed. SUMVARY Accordi ngly, an object of

the present invention is to provide a detachi ng nethod
capabl e of detaching a fi Wmtrate and a second
substrate bonded toget helS a pressure-sensitive
ad h%%bé(ﬁnfgll}l' h obftict &f the Prole iim@ntiGeisRb pedvedd a 8xh@ cthod
| oad i nposed on these substrates. BRI EF DESCRI PTI OF

cappiie EhRaiACNGS aHirgt substmtg ardspeacpnd subsiraig bepdadtesetbetthrough a
preggurg-sétﬁlt@éaaqﬁés?&e film, while minimizing the physical external load imposed on

these substrates.

BRIEF DESCRIPTION OF THE DRAWINGS
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.
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Fig. 2 A cross-sectional view showi ng how the test

unit is placed in an oven in Exanples. Fig. 3 A
wee@s®2exti onal view showi ng how the test uniRCT/ES2007/075540

pl aced in an oven in Exanpl es. DETAI LED DESCRI PTI ON OF

THE PREFERRED EMBODI MENTS The present invention

i ncludes the foll ow ng enbodi nents. (1) A nethod for
det adMi hyllEDR %@@BEEQN A THRPRE ENBODHMENTS

bonggd gte‘ggrﬁtlﬂs%n@{ 1&1ﬂe§ﬁﬁ%ﬁo®ﬁg§ﬁtﬂoﬁﬁn&‘?§‘es' ve film

conprising a pressure-sensitive esive pol yner
havihg diAsipethsé dort de:earchmrg aaﬁrtstmbsmité yndle saopd sEilstrete bonded

tal] hydroxi de or ne t hydrate filler, the
toggg)(eﬁ E}ﬂ 2 PETRHIE §F1it§ét.1veaa ?%}56 Jfrn RYLPTITIRE f REPsSUTe- “sensitive adhesive
poRhfe? ﬁ&'\ﬁﬁ aRpasdd theredfhasinalyf ddcBih8s:d1d GPREAREYLBe or metal salt

Capabl e of causi ng deconposition and dehydrati on of
hydrate fikr athe methodydodgrismgnet al - sal t hydrate thereby

accel rat det achnent .

des Brs %m(g*llﬁe BESRLCSHRERS; ﬁ?“tshVee ftlf“r ’Qta tﬁ’ﬁ‘ae@gﬁ% fgpable of
cat%ﬁtgsdercaﬁlﬁ&lﬁétﬁaﬂd @h?dr%ﬁ@ﬁ bf Ble@Setal(3Hroki® dreh&PIdaRSydrate,

described in (2) above, wherein thé first substrate is

thqﬁhra§gﬂaynmaﬂ@|e&whnrme second substrate is a chassis

o (81 SPagt Bkl Rl bea (i) EBSCERIRh AR A5R80 8%

sdﬁﬁﬁ&ﬁpﬂﬁ@ﬁh@dﬁﬁh&h hydr oxi de or netal saIt hydrate
filler is selected fronrtheggroup consi stin

al ufnumlhy drediadde e&1 (hehgss ket thy At%gtéﬁbslt@te isa

T e

of (4)) t d'h¢Actiadloselcsonibed @i myt dre dftﬁte)tmt(B) above, wherein the
the eGPy oS ABH SOt PAtiie G170 e from the
gr&%%%gs&[hgt Jrenmmssnaly d?(h&dep h?a%ﬁéﬁi&n%?ﬂﬁkidev ?av@s@ﬂﬁ@ '(c\é)%lurn

The met hod as descrl i'n any oOne of
aluabmte hydiatss eymutmhhﬂtrets@ud eu@énmt@ hydratgdhesi ve pol yrmer

R ARG RICTN ERITR) A—
theSinhll ¥ 8ORNPRSible m@taPBYMBLid6 or nRdtal 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 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 vinyl ester-
based polymer, a polyisobutylene, a polystyrene, a polybutadiene, a polyisoprene and a
polyacrylonitrile.

(7 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
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.

3



10

15

20

25

30

pol ycar bonate, a polyvinyl ether, a polyvinyl

chloride, a polyvinyl acetate, a vinyl esterbased
WEoiogaer923 a pol yi sobutyl ene, a pol ystyrene, a PCT/US2007/075540

pol ybut adi ene, a pol yi soprene and a pol yacrylonitrile.

(7) The nmethod as described in (6) above, wherein the

pressure-sensitive adhesive polyner is a (nmeth)acrylic

pol yyeeerdinegy thyacthad RbHhepsesgpisiar¢ion. the pasjuremensve(adhesive
' | . .
i e AR gL, 0 SIPI ndGPREA0L oo
teneegsierofsiensictal edraxiie s metat sdlnhydsatbe Ak @dedudt, the metal hydroxide

t enper.ature of 2500C or re. In the present
or mﬁ&g ﬁ%lia‘iliﬁ{ratF FedqcamRPseaRBE Ay KFPPICS gﬁ@f‘éﬁgiav&hwmycde&chment of

thd TREQBRLEhifvASARETE P QadlRrdiES hod of the present
invention, the pressure-sensitive adhesive filmis

heaflbd presert invempen at deseitredtbelcownbased hants phedemehgrabatiinonts, but

deconposition.reactipn tenperature of.the tal .
Bl ma i SR ok B eorR PRt it e Sppific
cmBBliddentydr oxi de or netal salt hydrate is deconposed

and water vapor is generated, whereby detachnent of

t he Ippresgubadigents theipyescaidheeitips 1§ ¢ methiod fardsaching afrst

DS R3S BUF TP R B sPAL ORAR At

composihg a pedssire-semvitster ddadsiaspdlgmbohdvinyg digstricd thére®er thermally
speci fic enbodi nents. In one enbodi ment, the present
degampostble metad hydipxtds o ng! sylébydmterylcs the method geapFiging:

and a%te?eo‘f(ﬁ@éj[in%l{ﬁé Efe@%ﬁe-?&ﬁﬂﬁ%.aﬁﬂ&%erﬁﬁl tlB}/a t@mgerature of causing
pressure-sensitive adhesive filmconprising

deqmassitioe-asé dshtdratenadhiesinetl pydrgxide ohanetah galthsjpar sthekeby
therein a thermally deconposabl e netal hydroxide or

ac‘i‘?ﬂ‘?aaifngstg?fietﬁ e filler, the method conprising: a

st eFheindARAL ML HREnP IR RHEER 38 0MdIYEs Ah&RANYEwhid e first
to a tenperature of causing deconposition and

sulgrhiedmd thosecotd substrate pe rigig dulpsitte. dhisnebetauseabhen the substrates

drate, thereb lerating the d Th
ore BT Ty DR RerBaRE ROt ot g AT E GeBRRE the substrates
thePREIES B BEVH WA 618y fricTidth GLBRhE Blcora el chiien, SRE MRS ure-

substrate are rigid substrates. This is because en o
senshivesdhesi voagaa degelativghy gasply letachedd, prhercgs wicw thegubstiages are rigid,

thAFRRRINE: §1 thOD RN LGN AGARL Y5 IROMANG L G PHRISEARES; 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
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
example, 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
example, 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

4-
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t hensel ves and even wi thout using the nethod of the
present invention, the pressuresensitive adhesive can
wheoosermei vel y easily detached, whereas when tP@&I/US2007/075540
substrates are rigid, the detachnent of the
pressure-sensitive adhesive filmis difficult and the
useful ness of the present invention increases. The
polyisegesue er & pakypenyipuitalt 5V ar mprenpeeiapef thess nelymers may be used

in &Jritsinatidn; SI Qi {)1*’\1@ eﬁﬁ%qéélﬁ%o%%lné{ g&ﬁer Saﬁtugﬁﬂ(?rcf{rggit 1lg¥1stance high

econp osab roxi de or neta
endughlte enduTb ﬁlepreaﬁﬁg,l ateths detseting epaastives theeprgsluyrensitiee adhicsive

imted s | on an adhesi ve strength for bondi ng
po{ya}féw: CEAbiY ¢ @zﬂsgtmoﬁv%@fror exanpl e, a display

pangi) (ABE)RARGRIMIMSUPSER AlLprtfRld BXAMRE Bendtine ARSI

can be |nparted to the pressure sensitive adhesive
polymemisadedcriltive bpbivwy nElre @asth)abitytis patydher ngcdus eotcpmiéutlarhnkmited,

oS RGPS BEEr Bt e ofr Byt SeRET By o, Exemple
of é\iﬂﬂ?ﬁieﬁﬁa&ﬂhd’?ﬁﬂ?m@ﬁ){naﬁde $polyXREBF She ¢ nhdPB iy a&drYlatcCester

f ester pol yur et hane, a S|I|cone
an¢/exsillyl raetbmryl@terﬁéter (@rg@ﬁ%é@m@m@%ref@:rqﬂdpw pRyalkyl

(mgtﬁlgh%?ylat% e?tglr'% }ﬂsogéhlgrg F%/V?}I%é gg%l lztgﬁ;%: c¥1¥ﬂb ?rﬁg Slttﬁé glkyfe‘group and a
po]@@hmabmﬁmolﬁnthwb utithckhenaondapel yi soprene o r a
pol acrylonltrlle Two_or nore species of th

pol Vrtame eﬁa%}th@élﬂwé ERCICEIBicNY MEROmETGlde gy (meth)acrylate.
.St

e EnEfack Ahics s 0GP A LERGE TR b ekl Bbity oyl

(rnelthbaaqhatn gno penaryil Qmpthbdwylpuee Soolt e no@nsict actetoaidipaditydkiness to
r ef er.abl ryl.ic | ymer. The

RS S RSB G Ratheik DS B U P fisgionomel

co%flfr%éﬂia%té@ﬁl@ tHel ali&yl %ﬁ%?dc&‘ﬁaﬂ%’sﬁéffﬁfonbﬁeﬁ%ﬁﬁé Q%Qrboxyl

ow. The (nmeth)acrylic polymer used is not
grqmrqomtauhag mpnpinat sustl as anethidends asth weti¢ aridkhg fusetd acid, and a
t & Pressur e- senslh qu §, can bﬁ usedd
n %%P%% 5t THHN ("Bt ?SaacCFX/lF‘ S O AR ETPRIqNG 48
N- Gl‘ﬁERhMﬁﬁfcﬁmpf Sher larRénddr iis tR6hNahad e @8h&iveadeleQid
met hacryl ate ester (hereinafter sonetines

adhe@fV@rﬁa@@ of Beggesapresgnulve ¢dhssing- a@h@zra@p@f &y pdarymonomer to the

allég? Q]S B an‘gﬁa\a{lé gﬁfnf Iﬁgﬁgn}er i n&t%lrﬁ 1151 rf’ro%xﬂ? uﬁb@&m by

ar nononer cop o

maROPH OO paEXBﬁ'ﬁia@Soﬁlhe alhel éihétbdac@ltﬁié béta(m(yﬂcﬁﬁ@ ester
nmongonmer i ncl nmet h) acryl ate, hexy
( metl Ry S8 10 n? HE?T pr %Sr?é’tl %ETFVP%’%’HSH“% aeitsyive may be

cro(sgfﬁ{k@i,aﬁj Hé@n@&e Thg c&%ﬁ%ﬂ(ﬂfg)ﬂ lusually used in an amount of about 0.05 to

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-cthylene glycol diacrylate, 1,12-dodecanediol diacrylate.
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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(rmeth)acrylate and i sononyl (neth)acrylate. Such a

nmononer acts to inpart tackiness to the obtained
wee@sonoes sensi ti ve adhesi ve. Exanpl es of the POI/EB2007/075540

nmonomer copol ynerizable with the al kyl (neth)acryl ate

ester nononer include a carboxyl group-containing

nmononer such as (nmeth)acrylic acid, nmaleic acid and

f urdnE émaiddasry lieelmeri for big dresswRtSani igrdhevibrrsrusalbrobtained

by %ﬁ{}?{%ﬁ\é %prﬂrlg F%o&él' &é's eﬁ%&n%ﬁe?@&%o&l toa norrtnal Eadlcal

uch a ar non r ac
poErntmmteoﬂ thethod bwechi ag@ofuavn pobrmﬂ:naaﬁtes emelsfonrpodyroéridzabhien,
iti tio of the polar

essur sensitive. a ive. Th
SUSPBRGPREPO Y%‘e’EIF?éIOEIOEEPPH‘(H?iWH?%Fl9$ a{F e E%‘V@Fflﬁ%%ﬁ%Prei&‘éably
peft&mddivy t(k}ik)tl th&iA8H8 hklo ih Hférﬁrgsehge 3@&%? Sprid¥e

nmass per 00 parts by mass of the al kyl (nmeth)acrylate
polystegizatmpniortetar. The (hatbdde)drpolyroenfort ywan thagpresemeinvantion may

be faty PRI GO BIGOY HRAAGS Lol FyS (uea s ek St
mdAbmRRO tHerdby QBfel @n clpduSri 4 idas Sditale bXven 164 ¢ thé;ﬁ@l%n@ﬁzatlon

t he nmononers used and within this rang t he
inigthesiclhde gfbenzpgn pﬁhérswh es benrein ety hethersing deezain Isepropyl cther,

as @Jﬁl‘%‘lﬂ&?genz ¥ ér%ﬁcﬁ’ s d 15%1 &8&*@1 ?&tﬂé‘ﬂ' Q%uBHERL X@%{o%ﬂe&o%%
S{E

2 MEMBmmblO@hﬁiona@ﬁd{ Qﬂt-(ﬁmefh.ogy-a Iiheﬁyh@étépl&dbﬁ)é The polymerization
. diacrylate, tinmethylol propane trjacryl ate
inithaag lémfﬁwb Ytl@ledme%r} HBRYN |05g@1erajllyzfr@%lr%ﬂletﬁé Ryirty dggjmass per 100

pqug&ﬁ¥&ﬁh%?e&hg&ngqg edi ol diacrylate. O her

es o e Cross klng agent include a
S u bi;ri tlteqihed)pbiylrla:nzmtmmbmllﬂtraﬂolet rays (UV) or the like, a monomer

it 0 WO REYPENFL S LTG0 1) S Sk BBRGG St o
nltﬁ%eﬂf 1@6‘0@%@(1%3@5%@5&@ henape oﬂ_tng a(cgﬁ{e'i‘) BE&tHdd v%tlpél{ ¥PPrebpriate

for the pressure- sensitive adhesive i S usual
phetbingtiaterchndyif lesiyade s croissigkinpeagahowed diesgioldy e@smmaérased

theg%glg\r)vﬁigrgg% %RO&@%%H%}PR@ ?zi(ijtlkget il:fge%?eldy ﬁﬁ {oig‘(}zegioi gbn[airlrlegtoro]g %oatability
on RGP, it hitapSHSRE HSdRin Py YaB v Bk it imBhoréts kvith ultraviolet
pol yneri zation, The golynerlzatlon Is preferably

ramemﬂb& HsePUsaHIdS U pbd R ST ORIFLTEISERSHY iihformed, and after
codflr gsaﬁgéﬁ—ﬁé’é% ?3}@%@% g?@h@ﬁeetpg ?B%zg{;eh%t tnh !rtﬂéxt 1%88{1@
ultiaviegettran may be nore preferably obt ai ned by

KEETIE R ORI G T G MLCHRL
mcaf @mo‘iﬁie% nfdift SR h%ﬂ@fe' ARk 'c%ble of causing dehydration decomposition
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 (Al(OH);), magnesium hydroxide (Mg(OH),),
dawsonite (NaAl(CO3)(OH),), calcium aluminate hydrate (3Ca0O-Al,03-6H,0), gypsum
dihydrate (CaSO4:2H;0) or zinc borate hydrate (2Zn0O-3B,05-3.5H,0). The gypsum

dihydrate has a thermal decomposition temperature of 150°C and therefore, this may be

-6-
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initiator include a benzoin ether such as benzoin
nmet hyl ether and benzoin isopropyl ether, a
waewsn2es ed benzoin ether such as ani sol e met PgI/US2007/075540
et her, a substituted acetophenone,
2, 2-di et hoxyacet ophenone and
2, 2-di met hoxy- 2- phenyl acet ophenone. The pol yneri zati on
unsyifablefpwsaps wherstthe aigdyctsepinipg bendsdsubrais igfastadgjuripg use,
r - S
sughr @R Enainfop HBRELE. fAnFRAE of ol BRGNS So ey S0 the
tenucratanel dalri@p us@ by vitthé) ofarcctidienck iok @ delay dimivandcompaditisrercaction at
fromwhi ch the dissol ved oxygen is renoved in an inert
a rglagveéx%\s e G cthe RECSHTE PG c A6 hedut BRIV BT 4 EE? t
coltBkl HBthe Bresbifte Ack@ivel fihesit ARG reWintdd S ABRINARSs1tRL& ! the
photoinitiator and, if desired, a crosslinking agent,

hezdmg apktatian ifer tb¢ detagtsncant.eOnrthacthat e dt inegrestum hyvrexady and zine
t he pol rization can be effected. In order to obta

boigho Y PR § 1P MRS Ao8 ST oo R R e gl be

taki2h bi {1 cRAL ddorﬁ@&ﬂﬁ@{?%n{dgﬁ%ﬁp DRRRL Hros - sehdifi AV Rk &le.

rays until a viscous [iqui syrup) having an
Alappruoplnydaoeduidewosiiteyandsafcammelimivaid hpdraerhagoan apygoprivse

Syrup on a .support, conplete pol ynmeri zation by .
thefrfh %@Pmp?%%‘f %mpﬁ@atw?)? %6/‘5 # %{b@%yé .areTms%Zefred, and dluminum
hy@OZRRUL FoSGASHFrb Y DeBARE HiY Rad ddolh BinalahdbiiBfind flame

present invention conprises a netal hydroxide or netal
retgdhncymapdraseiilablelagn lavapadtl e of causi ng dehydrati on

G 30 e P LA B s
linfit8 bef fs9edfe@blyl fd6mANE qg@%ﬂ’ﬂ. Y& 2ol HRRetdrSs 1cVOhEH 1 um, a

vapor i s generated resulting from dehydration

pradéoooposidbom the visbesith ety arge antic phepasitipn phthe pressure-sensitive

B e S e
12?]’ hnﬂ@ﬁlﬁgtgﬁf’é&to?%ﬁ)ﬁﬁ Surkdcl |n?e_fy BeJoR8H efaRinsial BRdeHhe

ydr oxi , magnesi'um hydr oxi de (My(OH) ),
prajawe-oemsiteve(alhaiy ) m@kpbe 2)hibital. dihgrpaeticdiliasicter hydsedthercin

3Ca0 Al 2q 3-6 ) , psum di hydrate (CaSO4 H20O), or .
e BT S FUR FETBONES BEPLRGOLEES ol a8 Gl i
cothit¥@ P ari@mt 3f OIS TR ale% YIRS the hak SHPERE pEddEiReQbnsitive

15Q0C and therefore, this may beunsuitable for usage

adlwhece If the aprovuiufithe oatehhydragidp onteth! salbldrate édler & too small,

heat ed .dur i use, such as pl.asm displa however, .in
co B et T adg e AT PR BAS IR g n RS o b

attdiBEM SFHREAAL 6f i614IekBEhs 8K, [aldy, e bllgertt oP eIt B0REseafitide adhesive
ﬁhgizﬁq;gLLﬁﬂegeconposition reaction at

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
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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arelatively low tenperature, the pressure-sensitive
adhesi ve polyner and the |ike contained in the
WwWpe@ssemes sensiti ve adhesi ve can be prevent ed PEDES2007/075540
deconposition at the heating operation for the
detachnment. On the ot her hand, magnesi um hydroxi de and

zinc borate drate have a deconp05|t|on tenperature
thegpalbeepndyct m%@r cap fc praneotet oxammMes efdhe therpelly epnegeting filler

inc;ﬁgﬁ%ﬁﬁﬂﬁ&hh O ATRRE IR aﬁMﬁHutﬁ%ﬂH%i@ssur e-sensitive

sive un1nun1h dr oxi de awsoni te and cal ci um
al uffhoateeal hydioatde on an/eealanlt apgpmedilicated theerpo@hal thermally

Q ition, t erature of 200 t 35Q0C .and are
C%ﬁ!@%@ H @?f ar%ﬁlfﬂi%%%ﬁ?maﬁfsﬂ% Giare pg dpripg gﬁéﬁ%@twn of the
(rn?tgfagr df‘c HAR dolierB%is 498w %fsB@xIse(PantﬁH plsMirk ¥erﬁﬁgfe AdR%8ve. For

ancy and is available at a | ow cost.
exquaplt)ioltiee la;ltravmte@ pol@rmetlhalqmetlalmdnm:emmtd @rdnmnmnlalpoibahttrlzed

drate fill &S not 1ted .b IS pre ny
oy (530 i e kb ioen Lo GRS RlToGRA B S g havine
an @;ﬁ;ﬁ’bﬁ@ét@ MS@d‘)smynﬁh%%@@e HAcHB&! Wil&S A%l ihiYodRYd aftd 8R s§tup,
preparation of the pressure-sensitive adhesive,

follﬁezv@drkg stirring, B¢ glitayioles raysrate furfhier iradigiest teemiplete the
po ﬂfe‘ﬁ'zgtl %h@%ﬂg%%ﬁlﬁ% qlsbe &Q%%;Eg%ugg ggﬂ&? thggresgu%?-sensnlve

m sur rve or ¢
adlisB®sur e- sensitive adheS|ve filmmy be inhlblted The
part| cle diameter as used herein neans an averag
par thhe blendingrstaant ofthe additional tramabky a@ld&mﬁefﬂéffr V@HP% depending

on Wedlre%}? d idat @Jndhéth\ﬁ@%ﬁ’ H%ﬁal’lﬂ4@ﬁlam%tles‘§fbageg dnOhd Phass of the

mass ased on the'mass o € pressure-sensitive
preasiresensétivel ddhediee. difmuntal emotitef et mttahyydiraxdeler metal salt hydrate
drate fi

t al | t N |
flgeaha ierme %n®ﬁ@%$]z%§%$@%eg%ﬂ§ 50,20 Bflmpssdr i thy total
amHﬁgteé'xc%éttﬁlﬁ‘ Qan%@)&h@ Abwhiliat §Bhs @Qcoﬂ’éﬂﬁjﬁ%@fblfe thd cdrpletion of

excessively large, the adherence of the
polymesigafran enké tosy @flaédtgels fliyiaculi ﬂomrmye pprepyving-binsse athesive

sensitive adk m f or e jn the, ..
i GaB DB LR b C R Re Fervlht BF reSd B tatfipiity o an
ad EREUG telitOarf ddvERE effictamdhd hdMRsilve peifermimRtal Ahydited @l amount
or netal salt hydrate filler. Th| s addi ti onal

is I@Wéhmthwb@mw@m@ﬂbqﬁigrangq Ithip M amatkg diediffiqyltde aeievwe hash casy
t rl%p%g{o b} S Lstically
det\% IBllctg %{1@@ ht% ti d s)ég X eIIt ?{ g/h%%ﬁaltcﬁggﬁogﬁfﬁgl.
pr egad pﬁ:sﬁ&ﬁ-seﬁslltm aaldésesa mey Ecbﬂtmin aBdiciRecasuchas oalbtayts,
conducting filler efera? a
ant10x1 ant, stabilizer and V150051ty regulator, as long as the effect of the present invention
is not adversely affected.
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
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 ultraviolet rays on a film the same as above to complete the
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particle dianmeter of 50 to 120 mm The netal hydroxide

or netal salt hydrate filler having a small particle
waele@aeewed i s present to fill the gap between tPEr/O8100Y075540

conducting filler particles having a |arge particle

di ameter, whereby efficient heat transm ssion by

t het her rral |y conducting filler can be f)r onpt ed.

Mﬁﬁﬂt&l BickchE thefalnyirmytienisageformrs. £ Tha thickness of he film is not
n}r}%lﬁn}l{%ﬁb Pis u% alglgfrrgrln%bl qleft ??mﬁl um num ni tride.

r ox1°d ydrate filler and

t he m@btdgmb s&ﬁsﬁwmidhysw@nmﬁdrluegmfﬂhb beskserligvdatien 8@dprises a
at an appropriate tine before or during the production

thegmakiyidecomporgbae mptal By eridmer mstpl salt ltixsir@)té fijjr #nd therefore, when
heﬂé(? R)ee{ t‘%ﬁl%efaﬂ% %ggt Blveridh ?hestﬁ Al 'dggon%{gﬁ%h\f&n%éﬁgﬁne of the metal

exa u travi ol et ymsr
hydimmalmr el galphedrati fiiker,id dﬁhpdx]ayma rdaztéeh dsx;putsh &'his dehydration

i rradiati wi th a fixed amount of ItraV| ys
reagfi b RGP RAPPBHC B oL GHUPIHARN o A orBgprap B pressure

senvsitﬁi%%ﬁhés\{ve filne @WRM% %%@ﬁﬁéxﬁ%&' td bd b&nd 184 %ﬁc‘?ﬁé fﬁgb‘&eﬁ is

Into the syrup, y stirring, and ultravio
comsajesedathet thamitake rvapcrrrﬁderatedcfrdrm thcanq:thldtyelmm® or metal salt hydrate

un DR Bt Ahre el i Al e Ay #e Bifeyce pgtween the

praasiiesbisftive HaBedd Cieh B AEREBYraRf whBRbR Jirbé%ﬁél-sensmve adhesive
thermal |y conducting filler vari es dependi ng on the

ﬁlme%q@ﬁsrl}é detaglzad. Ameaidengly.icayy detechabilifes defiengs aothgrswugs ¢frthe
mct 3%331%3§a%%f%26t%1|1$ ?%e&fh etr h Ql%egrﬁcy P?%%glﬁettélvhgzdromde or

mota tsalt hgdrhie fhied tsata@ef ithd &howdn df tvager bb;ﬁfrfgahéryted e¢xa g fgn
filler is preferably from20 to 80 mass. % If the
theryaldecamponitionikdueess apkihs cpsindrdachebitit pighe prossurg-sepsitive

adﬁégfve\ﬁlﬁlclg Hﬁ)ré kl&%&ﬂ@@feﬁéﬁe& hﬁo Qx%g),l 1?%1163151? { the rnetal

ynerization nay fICU
hyqlno&mla foe neetgd s&ls BydreteSBies isttoy mr@ hiessadherchid of tho prdsh&e sensitive

obt ai ned pressure nsitive adhesi.ve ma uced
adlpe il s Pgmetgmeyinaiiie bl %raow\%tfﬁﬁn%%k}yrdg f pagetal al
hy @atetm%r%dﬁ%g&ﬁoeg%{,g% mance. Also, if the total anount
I's |l ess than the above-described range, this may nmake

it dnérfdicctol facilititatbhhidetachbottiof dasyrestetcashsibive i‘:lcﬂIy:Siyn diém, the

L d ffi tl d
propige s R EE e et Derodia s s s bR b rincpuyre of the
mebd) GRARKide@r il (s8lt hpdbieTHicd aRbs ex@hipihd, lin #RIcagF aluminum
viscosity regulator, as long as the effect of the

hyghowsislent is lmpamt thasrbok kmite trangdtiey patigilyaddeatstag dbout 245°C to cause
dehydration (2A1(OH);—2A10-OH+2H,0) and furthermore, dehydration of gibbsite
(2AI(OH);—>k-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.

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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The pressure-sensitive adhesive filmfor use in the

present invention is shaped into a sheet-like form by
waeoosapeedpri ate met hod. For exanpl e, when t hePCT/US2007/075540

(rmeth)acrylic polynmer containing fillers is produced

by sol ution polynerization, the solution is coated on

plastic filmsuch as pol yethyl ene terephthal ate
the(mESﬁyrefsepﬁf%bﬁlhs%éltvéé“ﬂmosvézh@épﬁéwrﬁge&srtwtaﬁlheﬁﬂve Redymer. For
f

o AR SRR o B LIRS SR MR i o
350, pasfliron®tdasct Iprdsblﬁe&aﬁsﬁtlx&fadbbﬁlke ol barteaicdad amghlay

the irradiation with ultraviolet rays, the syrup after
tenreEating betrupe pbihispiessuEa-seapitive adhpsiviean an eleglgomie devigg fends to be

I

B e e R e S R e N
sﬂmmmpgmﬁ@@m&ﬂme&he thickness of the filmis not

par ularly limte u
o I W'f%é’% a%aéeégﬂgqnﬁi dﬁ%’i% nﬁh @6?%@ drsaalay and a
ch%sec Pl gﬁ@ﬂ%{’reﬂ ﬂﬁ?%'}ﬂ&gﬁl@%ﬁélﬁ@ép n%ﬁlgteédﬁ?allhé/d in the pressure-

abl e net al roxi de or salt hydrate
semltideeldhamxd: fillvers af(um&)awmbmpdﬂgmteedld the anctad rlnpélroatd@rfdlen ot

| awer t her deconposi.tion,te at ur .
olup B o USRS PHSS g §Y S R 3 g he display
pmﬂﬁBM@&@%%%&B&%@%E%&ﬁbﬁ&ﬁMﬁédb§ﬁk§n&ﬂﬁ%ﬂ£ﬁ@&ﬁﬁn&@?&iﬁP@ﬂPC
is an endotherm c reaction and contributes to
or met@ falarxamptf fohe2JreSSOt@sAnsirtingly, sgaesion ®f ﬁldhslpsiay panel and
Al t hoygh not ded to e boun to a specific
a @%ﬁé@@?ter p3ssing 02 &wgf fa&pae arfidfp Pheexpa wd 1) fByrecycling are
ndepeated fromthe netal hydroxide or netal salt
hydrat e upon heating applies a stress of accelerating
det étmmmllyain ﬁlh foregrieg pars, thepwsent im\haation is described by referring

r ure ve. adhesiye film tra
to GHEPEpoelang P sbbas dBruPRTUEs BRASLINREET P g s rysitive
aditghRaed buﬁs g%fh BOtnterseRRMhAehaGhaRhk i Notd@xﬁ%d%er@f& and the
the amount of the metal hydroxide or netal salt

pryyute-aensitivel adbizsweoélm ban asad forghe apdicataraio dtyatrdgxicetesuch as

18k nrpatdgl\II1 es%lr h 11cllr at 1qasl ler is larger, the anmount of
Warer v ﬁ & %Pl resulting fromthermal
deconp05|t|on is larger, and the easy detachability of

the pressure-sensitive adhesive filmis nore
successful |y exerted. HoR&YEYIPLEP the anobunt of the

et gd, B}’%Erﬁ)%ﬁae +i0h iR beﬁ% grem’eg 8% 8 bkl & re'fect‘rlhg % Examples.

| ar ge, rence o the pressure-sensitive
In Beldrepley, @infdsé onhiesyisoimdicated sthie fiparh’ taedl ' pckéatapd vretonahe mass
the metal hydroxide or netal salt hydrate filler is as
bagidscri bed above.

Example 1

1. Production of Pressure-Sensitive Adhesive Film

100 Parts of 2-cthylhexyl acrylate (produced by Nippon Shokubai Co., Ltd.,
Chuo-ku, Osaka) as the alkyl (meth)acrylate ester monomer and 0.04 parts of Irgacure 651
(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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In order to facilitate the detachnent of the
pressure-sensitive adhesive film the pressure
W@ 2si2192®- adhesive filmis heated to the therP&l/US2007/075540
deconposition tenperature of the nmetal hydroxi de or
metal salt hydrate filler. For exanple, in the case of
al um num hydroxide, it is known that boehmte o
forysewgral mingies P lprnrgsserecuesuiyt lamp do effocd pasiel pelymarizaion,

Vi i . . - .
e AR ol L M R B Y o Reaquently.
3 paae of scralic adid (jiro@rED Gy MilsaibahoCRemichie®orph Mimetbedu, Tokyo) as the
droxide filler tained.in. the pr ure- sitiv
pobl Fanpaes il m&ﬁt)ﬁi FREXPRRY Olé*_é%cg;ﬁafét@% RS t5r-ArHD (trade
naﬂﬁEﬁ?fdﬂﬁ@é@@}n§hihll\\feﬁ<aﬁﬁp§§hé’rﬁicgl' ¢ 181, abkidlyARd-sRY Wakayama) as
heating to ‘about 245 OC or nore. In this way, the
thendrodsholomg eged sad yn tlenpermhydexidohahiagtan nyerage particle diameter of

o TR b SHRL AR Rt S
Shirdo£64-RE,MFdASH) gleaﬁ%gdlﬁlgop%}lglged Qg HE5] ﬁ%&%ﬁ%si@fl ronh & mass of

substrate and the pressur nsitive adhesive
theFahtairodhprp$sere-sansitise hdipsiveavire added to H80 hadst ofiihe Comapdsitem

subst anti al no deco sition,.of, ot conponents .
o PRl Bud e SuliGe PR S siiGes Fiilihe SRR Rgams uniform.
ThRESEHE 728 SRk ¥GoAHRESIV&@aRA Y TR ckifeld o LK AMPbLa 58 um-thick

(nmeth)acrylic pressure-sensitive adhesive can

polyestersfilanshbjesétdi tng deprchimgdtvatntend BRDCter Aarsinkiigtherdoasiecther
ressure-sensitive adhesive can be heated.to._a higher ..
shRLREEF 3t7 £ hebeisa0gs 1 Hosk prestnects B S fepormeiizason,
boRAANEBE By drd ir?d&iieﬁécﬁ@% 5 QW -Sradamt aRréey 'Iiﬁnﬁ for BBo % ah B8 ebs to
because when substrates bonded with the

obigies pligper & egnsitive wahesteddinve are used, a sil oxane gas
is generated. In this way, in usage for bonding of a
di spl ay panel such as plasma display and a chassis, it

2.1s prefuetigietest hat the pressure-sensitive pol ynmer
contained in the pressuresensitive adhesive filmis a

( met3 e x 0y ermmftpat Blasnidil lg) mympletinga pfasmagisplay

I s alumpum h xi de.,, When such ressure-sensitive
pagi g AR P HeLE2 PRaT Cpag B I ER e Sals) Were
prepRRask th At BBs@AS bhd thS QP@NALBstRAYe, REBEIRBIY, Bndthese substrates

enperature of about 2500C or nore, for exanple, from

wepsigonded sBEther byusiog termgespuressepsitiag ddhesiot fimgrediceg above

o R R 0T P R 00y S 6 88N Ehe
larhid&ted kdsBfi@e- In Fig. 1, reference numeral 1 indicates the pressure-sensitive
adhesive film, 2 indicates the first substrate (float glass) and 3 indicates the second
substrate (aluminum plate). In this way, six test units were produced. As shown in Fig. 2,
cach 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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Incidentally, in the foregoing pages, the present

invention is described by referring to a display pane
waresa21vbhssi s as the substrates bonded toget heCT/b§20011€75540

pressure-sensitive adhesive film but it should be

understood that the substrate is not limted thereto

and the pressure-sensitive adhesive film can be used
Exagplethe application to other devices such as

el eqgt [ i - hyd L di [

e e T e e P e e
as yExaaipde i icrgept thabEtharploast ofl dlurkbeanphyesoxidaives shanged to give a

ot herwi se indicated, the "parts" and "percentage" are

om0 fEASS 'ba RIS A phowpn “rapfoiuct i on of
Pressure-Sensitive Adhesive Film 100 Parts of
2-et hyl hexyl acrylate (produced by N ppon Shokuba

Ex@ople 3 td., Chuo-ku, Osaka) as the alkyl (neth)acrylate

ester nononer and Q. 04 rts of Lrgacure 651 .

(> 3 iRy Ta¢ prliy S0 Sprnbied ) Sueded yhesaae manner
as PRGNS ¥ cCOptHaathe anfduiBd O idinukPkyRdxids whi€hanged to give a

photoinitiator were thoroughly mxed in a gl ass
contentodi/Aenasafe Bl wpultsi aspshoeimig Kabke Wi ssol ved oxygen

with a nitrogen gas, irradiated with ultraviol et

raysfor several mnutes by a | ow pressure nercury |anp
ReterebBaainpar t i al pol yneri zati on, thereby obtaining a

viscous liquid (syrup) having a viscosity of 1,500 cP.
SubgeRfgeMta-sensitivp adhesivetilacyin nreduced and pradeniedia thy same manner

o N S G T BB e oA by R 4 A s e
shavHDRA)ab{dNK- Est er - A-HD (trade nane), produced by

Shi n- Nakanura Chem cal Co., Ltd., Wakayama-shi

Wakayama) as the crosslinking agent and an al um num
Rel¥&i@Hxdgptavi ng an average particle dianeter of 30 nm

(AT(OH) 3, B-303 (trade nane), produced by N ppon Light

Met & pressure-sangitive Sitiasbvigdiien-was, pradiogd )n the same arapoertasof

e~ gt e Budh ePawtor PR R RRERy BB 3S k' Gomem

of P@ktass @f the conposition obtained above, and the
resulting mxture was stirred until the system becane
uniform This m xture was vacuum def oaned and coat ed

Rﬁhgmge&g£ﬁ$ﬂ§§s of 1nm on a 50 mmt hi ck

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 %.

-12-



pol yester filmsubjected to a detaching treatnent and
after lam nating thereon anot her sheet of the sane

wo ploszaw2iabove so as to bl ock oxygen whi ch i nhP@&I/US20011€75540
pol yneri zation, both surfaces were irradiated by a
| ow- pressure nmercury lanp for about 5 mnutes to
obtain a pressure-sensitive adheS| ve film 2.
Eval uati on Test A 200 nm xT899 lnm x 3 nm fl oat gl ass

(415 g) (si m Jn{%f gl n'u?ubrrll X&romﬁe m)i’ré‘)sglqre génm f\]/(é] A‘?lheswe Film (wt%)

rm] X 330 rm] Il ul IIUII AT AL T 1TTY

chassis) were gﬁf%ﬁ}%ed Referqmge, fhvampled | 5xamnlt 2| Exggpicg Reference
second subst 1 pled ngi‘?mﬁl%izy, and these subistrateg| Example3

wer e bonded toqetOher by udi ng It he2pr egsurd®- sensi 79 ve 80

aehmgi \élglg‘ob@n pr aducegd abgve hjavi Rg a di ngnsi on aof 190 -
t At Fi IS a _perspectiy €W Snow ng tneg
elﬁgér; E%t r\%*d&E%r\rf 9n| t I et EE 1p r f X g<

oy
T

1O ran Al
1 LI 3- == LI~ murt il -

e
i ndi catle®%hé preéssurle- seiisitipe Adhedi veStilm 22 :

A\ | LEE" AY urir U

oK P

eq
g

i
i ndi catle®oehe fimxst substkate ((fl2at gl asls) and 3 -

i ndi catlegsgbhe segond subs;r ate (abym numlgl ate). sln i

this y@ gd; test—unirts were dl%t,,gt,cd. S st WIIS,LII

Ei g fncix unilt an-oven

(Dm@@nszﬁl&@l@era@?@@@ym&ﬁm 3500C or 4000C by using a

ped I t

v R B R T SRS
alu@ﬁhmmpﬂumwpfeadee@chsdwas neasured. The results are shown

in Table 1. Exanple 2 A pressure-sensitive adhesive

fi| rhhoarariox dediedes thafpeieprigte detrchmephwassiptebisiivder as
in %@qgllﬂg V\élsc’i?@éﬁeﬁ %até@@’ophﬂ@ aéﬁ%%ﬂfét Iocfe a@lﬁéﬂb@%ﬂ% rnat%}lal was

hydr oxi de Ive cont ent
notléteainesby ths addeios bﬁmmlmurﬂ'apﬂnbxikie Exanple 3 A

pres ure-sensj.tive adhesive fil uced .and
ovall DS T i l??éesstaﬁecamﬁél;w%%rﬂ %&aﬁﬁa@ Jqingygmgterial were
geﬁgﬂ%dgﬂﬁeag@&mﬁ%of al um num hydr oxi de was changed to

give a content of 70 mass % The results are shown in
TablAs sten fRefmahervsel tsEabanpl vehch aﬁnpmasstmdeesémfsiuséd/a the metal

hydhRRE TGS h Mo gt s BF Preng efyomadoiig of the
pr3buBlsm RO ¥icd8ndtint 8f the al@nhi®IYUEXiR Rlded 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 casily detached by applying
an external force, in addition to the self-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

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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15

shown in Table 1. Reference Exanple 2 A
pressure-sensitive adhesive fil mwas produced in the
waa008/0mmeher as in Exanple 1 except that the aP@UN$2001/075540
al um num hydr oxi de was changed to give a content of 10
mass % Reference Exanple 3 A pressure-sensitive
adhesive filmwas produced in _the same manner as in
Exafddtss panddicept that tHeé ighotss: weighsl Uk num hydr oxi de
was .give a cqrtent. . % Table 1
(De?glg?gltglﬁg%ﬂag ég'Nume*r al ggtén Sé%ﬁb“%%sieqs%the Tabl e,
t he Ameenefi abssderehesve hdhebivadiliiu®id2mm n) until the
fl oat glass and the alum num pl ate were detached. The

mar Ksehowaithiged. the kst whbyepplreaddn gsoxeh el wdy uspe 2
pedlef s it 4 RGNS ind AERAR AOBnARRLERH B Bample 1. The
resabg adicnkowibyn Thtde addi ti on of al um num hydroxi de. The

mar k i ndi cates that carbonization and fum ng of the

jointing material were generated at the detaching. As
Ex8@pR § rom the results above, when al um num hydroxide

XI s used as the netal hydroxide filler, in view of easy
det dcpratriutd-topsitive aleeshedilinngasgmdduadt @s the samho npanafastime

- i1i fil th t.of th I '
ExRDBR ok Gab dtldne FEowtiof B yh SuDiEadde was Shpgtils 60
mak$8 BiRad b helRIR OF el & shi®-sSHiitiddAdheliv @ M S A 1400 thiRQAQQkation

However, even when the anmobunt is | ess than 20 mass %

test yas pubymed ik thesame peanaersds| iy Egampletfeekcopt thggvgiteng uais were
external . force, |i diti to the sel f-weight of the
US% tt?sg?del.n Oﬁgso?tﬁﬂggﬁ%%%'@g tenperature and the
anount added may be appropriately determ ned dependi ng
on the kind of the netal h¥droxidefiller. Exanpl e 4

able 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 %
of aluminum 300°C OK 15 min. none
4 .
hydroxide
Example| SOnaming 60 wt% | 250°C OK 28 min. none
P of alurmpurn - :
hydroxide 300°C OK 11 min. none

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

by the self-weight of the glass panel without causing a severe damage.
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A pressure-sensitive adhesive fil mwas produced in the
sane manner as in Exanple 1 except that the anount of
wa@lkwaiemees hydr oxi de added was changed to 46 nmaBGI/¥52007/075540
based on the nass of the pressure-sensitive adhesive
film Also, in the evaluation test, a practical glass
panel for plasma display was used as the first
rate, and an al um num chassis was used as the
second substrate. d ass panel: 42 inch-size, weight: 9
kg Al um num chassis: 42 inch-size, weight: 6 kg Area
of pressurmethed $ortdevrehmgheEisvabbtrdteranda don® sstrstedonded
| aced in an oven at

in Fig. 3, the test unit p :
togsisby BW@%‘Fﬁ'&%%@o"é’é‘?wgﬁﬁﬂf?THP%SI%?1 BTGP gnsgveriighesive

poR¥Rk lHQ\tiﬁg disPerkfterhe iR, ﬂ%lﬁgﬁ%’ @e%ohﬁ%ol ?ééﬁﬁgﬁl fydrd$i8e or metal salt

results are shown in Tab . Exanpl e
hy@natesfdior eths eregtiodi opepaidingsi ve fil m was produced in the

same manney as.in. Exanple 1 except that.t nount of

R o e S AT YA R
ca®RES cAlisihd 8edFRHDsBbn bR d BHyRISHSh T SIRNGbth] MRIrédlBEsH Mbtal salt

film Also, the evaluation'test was perfornmed in the

hydrateetherabaccerating raafsremantexcept that two test units
were used and tested in ovens at 2500C and 3000C.
Table 2 In all conditions, the glass panel and the
al ugi numTabassicl seliticd t deihat heltbrenlsyidditstdnd second substrates
sel f-wei ght of the glass panel w thout causing a

aredigjd pebsifaiehge. CLAIMG 1. A nethod for detaching a first
substrate and a second substrate bonded together by a
pressure-sensitive adhesive filmconprising a
pr eSsur eThensithddva ctadined inveaipo? ywisrein awidrfgstiubgeats sc display

therein ,a thermal | y .deconposabl.e netal .hydroxide or
pafgl g S PoCond AOMraters f FBRb foedi st SOt a1 - O

step of heating said pressure-sensitive adhesive film
to a tenperature capable of causing deconposition and
dehydr at iTba methadhes creemad irangranciodslagns inte 3l whatin said thermally

decltqupro%gbqé n{el‘?a? gg%mad%co? lmeertaatslal? gy&rgtee fﬂleetr ?scs%{g%{]etd'from the group
consisting of aluminum hydroxide, magnesium hydroxide, dawsonite, calcium aluminate

hydrate, gypsum dihydrate and zinc borate hydrate.

5. The method as claimed in any one of claims 1 to 4, 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 as claimed in any one of claims 1 to 5, 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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2. The nethod as clained in claim1l, wherein said

first and second substrates are rigid substrates. 3.
wab@soekdd as claimed in claim2, wherein sai BCEUSRD7/075540

substrate is a display panel and said second substrate

is a chassis for disposing a display. 4. The nethod as

clainmed in any one of clains 1 to 3, wherein said_ . )
t he/mal | Yhaadasos shti@edint dpinhdviksipiasaigmrersugtsegtive adhesive

t ' A cted fromthe group consisting
p0§¥%g?UﬁF%%%bﬁ§gF§Q$§g? magnesi um hydr oxi de, dawsonite,
cal cium al um nate hydrate, gypsum di hydrate and zi nc
borate hydrate. 5. The nmethod as c|ainmed Ln any. one of

ol abrms 1%?‘6 methaghps cliimed 5 @Yt%ﬂ#ﬁlaﬂfpgg & Zﬁtﬁ%@%‘ﬁl said thermally
deé@ﬁﬁ)’saﬁw eHepax 'hg§r09fde Nehidhisah hydidatad tid (yr@srsm‘essensitive film is

contai ned in an anmount of 20 ¥o 70 mass % based on the
heatad® ofentphetipe e6230°€-wensict | ve adhesi ve. 6. The net hod

as clainmed in any one of clains 1 to 5, wherein said

pressuresensitive adhesive polyner is selected from

the group consisting of a (neth)acrylic polyner, a

pol yester, a polyurethane, a silicone resin, a

pol yet her, a pol ycarbonate, a polyvinyl ether, a

pol yvinyl chloride, a polyvinyl acetate, a vinyl

ester-based pol yner, a polyisobutyl ene, a pol ystyrene,

a pol ybut adi ene, a pol yi soprene and a

pol yacrylonitrile.7. The nethod as clainmed in claim®,

wherein said pressure-sensitive adhesive polyner is a

(nmeth)acrylic polyner. 8. The nethod as clained in any

one of clains 1 to 7, wherein said thermally

deconposabl e netal hydroxide is al um num hydr oxi de and

the pressure-sensitive filmis heated to a tenperature

of 2500C or nore.
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