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FLAVE- RETARDANT ADHESI VE, AND ADHESI| VE SHEETS Ifoe
TEGENICAL FI ELD The present invention relates to a |
pressure-sensitive fl ame-retardant adhesive required to- havewa
sufficient adhesive force and also a self fire-extinguishing
property for 5 I nst ant aneously extinguishing fire in the fields of
fixation of el ectronic parts, building materials, vehicles,
aircraft, PHOWQROL¥MER] ZABLE COMPOSEEION | OPRESSURELSERE #eTVRE

pressur e- SEDAMERETARDANT ADHESIVE ,aANEs ADHESTVE SHEEMXanpl e, a
sheet formor a tape form and a photopolynerlzable conposition for
10 obt ai ning the pressure-sensitive flame-retardant adhesive.
BACKGROUND ART An acrylic pressure-sensitive adhesive has
general l'y been prepared byIECHNICAR EEEEPeri zi ng nononers mainly
conprising a (neth)acrylic acid_al kyl ester. However, from 15 t he
restrictions. on é%ﬁ%t@re%$nto%@&ﬁPE1°§oF9éﬁP§S tgna Pressuraaﬁﬁ?smhnyai?
health, a hod of arl_ t he pressure- sensitive adhesive y
emul si on-p 1% %rg gLve requiregd,tohave|dFuifd cignte aghesdivieed

nononers 1§ (5]?

pressur e- sen5|{?32$§%hegﬁ§é i & usqﬁillﬁjy f’rﬁ?'%’ﬁtlnguls}uﬁgryP_FEPSHF@si For
gglhgggr:s\r/el ;‘5 oﬁﬁé%@cﬂl%\iﬁperaﬁ :A#%@ er%'yre in thea? ;ﬁi %%%apém

t‘efit_rGS' St@lE@crd‘n‘?ﬂ@V%art?é nc%dﬂ@'lrfbf materials, vehicles, aircraft,

| shlps, etc.; adhesive sheets formed by forming the pressure-

sensitive flame-retardant adhesive into, for example, a sheet

form or a tape form; and a photopolymerizable composition for

10 obtaining the pressure-sensitive flame-retardant adhesive.

| BACKGROUND ART
An acrylic pressure-sensitive adhesive has generally
been prepared by solution-polymerizing monomers mainly
comprising a (meth)acrylic acid alkyl ester. However, from

15 the restrictions on safety of organic solvents and
environmental health, a method of preparing the pressure-
sensitive adhesive by emulsion-polymerizing or photo-
polymerizing the above-described monomers is recently widely
used. .

20. : Such a pressure-sensitive adhesi\}e is usually that an
acrylic adhesive polymer is crosslinked with a crosslinking
agent to increase a cohesive force at high temperature, thereby
imparting an excellent heat resistance. However, since many of
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t he adhesi ve conponent$ are constituted of conbustible materi al s,
thete has been a difficulty that the pressure- sensitive adhesive
cannot be used in fields of application requiring a

fl afre-retardance together with- a heat resistance. 5 . To .
overcone this difficulty, JP-A-1-223187 (the term "JP-A" as used
~herein means an "unexam ned publi shed Japanese pat ent

application"), for exanple, discloses a pressure- sensitive
flame-retandat a@hesive ObbmpbAenkY addidd cordiuted of Eehduggabler a
fl ame-retardant assistant, such as a bromnated 10 “material,

chl ori nat ehgtrsrriidlis), zheenumadydeen de, dEfitulty that the Opréesuekec.
to a adhesive base polynmer such as an acrylic pol ymer, a synthetic
rubber, a mangitiiveibbdhesdétve. cannot be used ihwhiedds tof sapptésa&ipnt 0
add a | arge anount of a flame-retardant in order to exhibit a

suf fici ent fdqpniririch a £lame-ereaxdadidectopgtberhwithoavbaatongbistance.
pressure-sensitive fl ame-retardant adhesive. |In this case, there
is & probl em To t¢reereome hthisr ddiffiignddyof IBADPEe223 21 sehbet team
adhesive is decreased. Furtherif the degree of crosslinking of the
base "JRyd} RS  uSeR ke in (@RS  ans"uRexenirgd; Rublished JRRANESE
the 20 heat resistance, the agbesive rqperty, .t hereof is decreased, so

that it isBENsa@dPRIG S/ ar g o S t SHBHIOSCS | PTeSSUrfR; g
case, there is . prohl.emthat, holdi,n ower of .the - o ' hi gh
Cenper at ur STE RS JERe A A, 4IRS oBtkinen by s¥RE o £ 8hed 0
In view of J St S F1ohRe-reta iy g‘tlcfvag%fiste%t, such aR’ 8SBRbmii H%EBE ON

is to provide an acrylic pressd?e-sen3|
10 material, chlorinated paraffin, aluminum hydroxide, antimony

=]

trioxide, etc., to a adhesive base polymer such as an acrylic
polymer, a synthetic rubber, a natural rubber, etc.
However, it is necessary to add a large amount of a
flame-retardant in order to exhibit a sufficient flame
15 retardant effect by such a conventional pressure-sensitive
flame-retardant adhesive. In this case, there is a problem
that the heat resistance of the pressure-sensitive adhesive is
decreased. Further,if the degree of crosslinking of the base
polymer, such as a rubber, is increased in order to improve the
20 heat resistance, the adhesive property thereof is decreased, so
that it is necessary to add a large amount of a tackifier. 1In
this case, there is a problem that holding power of the
adhesive at high temperature. is decreased in addition to
increase of the cost. |
25 In view of these circumstances, an objecf of the

present invention is to provide an acrylic pressure-sensitive



-2- . "flame-retardant adhesive which has excellent
adhesi ve performances such as adhesive force or holding at high
tenperature, and also has a self fire-extinguishing property for
i nst ant aneously extinguishing fire, that is, a flane- 5 r.et ar dance;
adhesi ve sheets obtained by formng the pressure- sensitive

fl ame-retardant adhesive in, for exanple, a sheet formor a tape
form and a photopol.ynerizabl e conposition for obtaining the

above- descrgif se fl I ad
B S e Rtk SO Uddeite [ GlfFen | has Bl ACHARLKTve 10

i nvesti gat igfisfdxmatided N dultth as adnRQVRr dFREICDED0DKBAdinghe aR €R¢Gh
i nventors have found that i f a photopol yneri zabl e conposition

conpri si ng tenpBdthires ylasd also haamad siilkﬁﬂfﬁﬁé%xﬁﬁn@i@hﬁngoﬁﬁaﬂéﬂtyand
a specific 15 crosslinking agent added thereto together wth a

phot opol yneidr instantanebusly nextibhguishinga fNipee, f ithatl abe; r &t aftiane-
further ' conpounded therewith is polynerized and cured by

i rrdi ati oretardancey tdadhes iresi shests ayistatned deyufermiéngi theepressure-
fl ame-ret ar dant ' adhesi ve havi ng excel |l ent adhesi ve performances
such as 2@ensitdweesflamecretandantiopdihes iyenein at farglexaapi& atar sheat
al so a self fire-extinguishing property for instantaneously
extlnQU|shﬁﬂ§W|QQaatQQﬂe|§9rwwf?QﬁmﬁrEﬂQﬁQBP&YTﬁE$ﬁ§?§e gpmposition fag
adhesi ve sheets, thereof are q?taqu ave acconplish

present i nPAREIGHNY osth ove- ? Pfﬁésug%béﬁﬂ?lqyﬁ%ntfﬁﬁme'

relgtes t%etardant adhesive.

10 DISCIOSURE OF THE INVENTION
As a result of various investigations to attain the
above-described object, the present inventors have found that
if a photopolymerizable composition comprising a (meth)acrylic
acid alkyl ester as a main component and a specific
15 crosslinking agent added thereto together with a photopolymeri-
zation initiator, and a specific flame-retardant further
compounded therewith is polymerized and cured by irradiation
with ultraviolet rays, a pressure-sensitive flame-retardant
adhesive having excellent adhesive performances such as
20 . adhesive force and holding power at high temperature and also
a self fire-extinguishing property foi instantaneously
extinguishing fire, that is, a flame-retardant property, and
the adhesive sheets thereof are.obtained, and have accomplished
the present invention.
25 That is, the " present invention relates to a

photopolymerizable composition comprising following components



phot opol yneri zabl € conposition conprising foll owi ng conponents _

- 3- a) to d); e a) 100 parts by wei ght of
nmoporner (s) (or an ol igoner thereof) conprising 70 to 100% by
wefght of a (meth)acrylic = - acid al kyl ester having on the average a
carbon nunber of 2 to 5 14 in the al kyl group, and 30 to 0% by wei ght
of a nono- et hyl eni cally unsaturated nononer, b)
0.02 to 5 parts by weight of a polyfunctional (meth)acrylate as a
crosslinki &) agent),; c) 0.01 to 5 parts by weight of a

phot opol yneri zation 10 initiator, and- d) 10 to 180

parts by weight of aj flGmpartsrbpnweight of moaienkd: (& )Te{dF Nen PE1 DoRbrat
| east 60[err]C a pressure-sensitive frame-retardant adhesive
conpri si ngthegeof) comppimingol§repi 220%rbyr wdightobft ki s(methpacty e
and adhesive 15 sheets having the |ayer of the pressure-sensitive
f I ane- acid pdkyldgrtezdhaying on the suefage archubbnsouhbersobf2ato
subgtrate. In the nmononer of the conponent a) used in the

predent 14 iniﬁb@nﬁ¥§¥lt%€°?ﬁetﬁﬂix§¢iGQxﬂﬂ Brkyreighter ofiad rmono-t he
R R I
(e ey ot T BSOR G, SR i, R e (Bt eunctsona
(meth)acrylate as a crosslinking agent,
c) 0.01 to 5 parts by weight of a photopolymerization
10 initiator, and
d) 10 to 180 parts by weight of a flame-retardant
having a melting point of at least 60°C;
a pressure-sensitive frame-retardant adhesive comprising the
photopolymerizatioﬁ product of this composition; and adhesive
15 sheets having the layer of the pressure-sensitive flame-
retardant adhesive on one surface or both surfaces of a
substrate.
In the monomer of the component a) used in the present
invention, the (meth)acrylic acid alkyl ester having on the
20 average a carbon number of 2 to 14 in the alkyl group includes
ethyl (meth)acrylate, butyl (meth)acrylate; isoamyl
(meth)acrylate, n-hexyl (meth)acrylate, 2-ethylhexyl (meth)-
acrylate,'iso-octyl (meth)acrflate, isononyl (meth)acrylate,
decyl (meth)acrylate, dodecyl (meth)acrylate, and the 1like.
25 Those can be used alone or as a mixture of two or more kinds of

them.



decyl (meth)acryl ate, dodecyl (meth)acrylate, and the like. 25 Those

can be used alone or as a mxture of two or nore kinds of t hem
-4- | f necessary, together with the
(meth)acrylic acid alkyl ester, a nonoet hyl enical Ly .
unsat ur at ed nononer copol yneri zable with the (nmeth)acrylic acid
al kyl ester is used to i nprove adhesive property, cohesive force,
heat resi stance, 5 etc. Such a nonoet hyl eni cal |y unsat ur at ed
nononer includes If nece8§a¥y]C tfgethdsd aGaRhC €6é d,(ndH)RAMe acid
acryl ate, hydroxyal kyl acryl ate, -cyanoal kyl acryl at'e,

acryl am dealkydubsestetrqd a monoéthylenidallyi nyhfisgtakraebtd™ monomer
acrylonitrile, 2-methoxyethyl acrylate, glycyl acrylate, vinyl
acet ate, eropolymérizadrle wjgthlthe-  (méth)aerpliposeid tdiigel astexstd asede
or as a mxture of two or nor e Ki nds. In the

nmononer of tohdmpzewyenadhegjivet propestyr opohesdve force, héatheesistance,
(nmeth)acrylic acid al kyl ester and the npnoethyl enical |y .

uns&t ur at e@tRononBRCh opomaRres taplanigml ki BAsaturpsed; monomer inebpdes s
from70 to_100%.by weight, and, preferably from385 to 95% by wei ght,
and t he IaPFEV{i"g 2 ity stacrmis BF idki §thl,foﬁ’|’r'epy?- acrYlﬁF@fe‘F%F?"Y?UﬁYﬁS

{0 5085y VRLali e, O HFARITAER ° $B1ave, ., AERPPRALAR, o pEEEGH e
T POl VB SARTE LA B B, HERTIANK e, 2 mofERotlyE"
acrylate, glycyl acrylate, vinyl acetate, etc., and .according

10 to the purpose, those are used alone or as a mixture of two or
more kinds.

In the monomer of the component a), the use proportion
of the (meth)acrylic acid alkyl ester and the monoethylenically
unsaturated monomer copolymerizable therewith is that the

15 former is from 70 to 100% by weight, and preferably from 85 to
95% by weight, and the latter is from 30 to 0% by weight, and
preferably from 15 to 5% by weight. By using such a use
proportion, the adhesive property, the cohesive force, etc.,
can be balancéd well.

20 The polyfunctional (meth)acrylate as the crosslinking
agent which is the component b) used in the present invention
functions to increase shear strength of the adhesive. Examples
thereof include trimethyiolpropane tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate, 1,2-ethylene glycol

25 - di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, etc.

The amount of this polyfunctional (meth)acrylate used



functions to increase shear strength of the adhesive. Exanples

t her eof I ncl ude tri met hyl ol propane ‘tri(neth)acryl ate,
pentaerythritol tetra(meth)acrylate, 1, 2- et hyl ene glycol 25

di (nmeth)acryl ate, 1, 6-hexanedi ol di(neth)acrylate, etc. . . The
anount of this polyfunctional (meth)acrylate used ,

-5- Is from0.02 to 5 parts by weight, and preferably
fromO0.1 to 3 parts by weight, per 100 parts by weight of the

nononmer as is from 0102 €8NPOpPaRtsaby weVghli,Nahli preFedablye @ 0.1 to
bi functi onal (meth)acrylate is used, the anount thereof can be

i ncreased, 3 Parts Bpdwelghe ,aper flotctpaiad oy weight nefhiher yoabmelrs as
used, the - anount thereof can be decreased. However, when the anount
S tlsscomponén®? gart Bithdinghthis headggr, eevherecr as dliifnictd cafatler
t he phot opol yneri zati on cannot sufficiently be increased and when
the amount (meth)yaerylabte Sspused,byheeiagioynt Hechereaftpan be increased,
~possibility of | owering the adhesive force, etc., which are ei t her
undeli r abl eand where a trifunqhiopabtepomprer (Rathdacryilaite: ds asedhe the

conponent c) used in the present invention inclyudes benzoin ethers
such as amoun%éﬁhﬁﬁ?Pﬁe@ﬂ?lb%tﬂ%?¥eﬁﬁﬁ§oinHP§SH?6pyW%§Ph§P? gmount 1is

substi t ut 15 ' t | zoi hyl ether,. etc;

subst Lt hﬂl than %3&?228%&5%0 §23e§§ﬁfa2€1@$%l%§%%”e SR Ster
- di - - phen e no Cs.

[err]-ketoﬁé*%U%%oggpa!ymgrlzgggﬁétﬁ%ﬁygph%ﬁpgﬁﬁﬁf%ﬂiggﬁ%%o%é?geagFg.Fnd.

2[1?3?;[ Idg e"ﬁ:&{ YHd amount 1§r]!é¥dé}.eﬁ:h°tﬂf:% Bare R AFRES YUY lis the
10 possibility of lowering the adhesive force, etc., which are
either undesirable.

The photopolymerization initiator as the component c)
used in the present invention includes benzoin ethers such as
benzoin methyl ether, benzoin isopropyl ether, etc; substituted

15 benzoin ethers such as anizoin methyl ether, etc; substituted
acetophenones such as 2,2-diethoxyacetophenone, 2,2-dimethoxy-
2-phenoneacetophenone, etc.; substituted a-ketols such as 2-
methyl-2-hydroxypropiophenone, etc.; aromatic - sulfonyl
chlorides such as 2-naphthalenesulfonyl chloride, etc.:

20 photoactive oximes such as 1l-phenone-1,l-propanedione-2-(o-
ethoxycarbonyl)oxime, etc.

The photopolymerization initiator is used in an amount
of from 0.01 to 5 parts by weiéht, and preferably from 0.05 to
1 part by weight, per 100 parts by weight of the monomer as thé

25 component a). If the amount thereof is less than 0.01 part by

weight, the monomer tends to remain largely, while if the



20 phot oactive oximes such as 1- phenone 1, 1- propanedi one- 2- ( o-

ethoxycarbonyI)OX|ne etc. The phot opol yneri zati on
initiator is used in an anount of fromO0.01 to 5 parts by weight,
and preferably from0.05 to - 1 part by weight, per 100 parts by
wei ght of the nononer as the . 25 conmponent a). |If the anmount thereof
Is less than 0.01 part by wei ght, the nononer tends to remain
largely, while if the - 6-

amount i s nAiGuADas e tshdlY YQidils By Qvéﬂ?%lﬂ?ll'tﬁ{e ‘WRI 1HE1fr weight oft he
pol ymer is decreased and the cohe5|ve force the adhesi ve t ends

to decreasethe polymer is decrBasdd ama theacdhssiee forecs Whairnadhesdved

in the 5 present invention has a nelting point of at |east 60[err]C,
and - tendd etabdgcrdaseast 80ferr] C. A brom ne-based flanme retardant
S particularly preferred. If a flanme retardant having a nelting

poi nt of |ower tharTled] £Lah€ retagdanthaisli bheckhamponenitstd)csusgéd in the
t he ghotopolynerlzable conposition at high tenperature are 10
decr®ased. pPregenty, inwenthpsr has- Fageeltingnpoinst sfdak least 60°C, and

undesi rabl e because  t he conposition generates a gas such as
hydrogen clERferably caat teast gh0tenpehobrpRingahasRg fhame retardant is

EUIER AT R LA A N
t
CS?EonyIH%§§¥W% %e??ﬁgiggﬁﬁsgﬁﬂmﬁgﬁs used, HP%&%%%L%B gggg Esﬁgg%pﬁgny

ether, hexgffo ”BBS@%SB?WQ%E?&R composition at high temperature are

10 decreased. Also, a chlorine-based flame retardant is
undesirable because the composition generates a gas such as
~hydrogen chloride, etc., at high temperature, causing the
possibility of corrosion of electronic parts.
Examples of the bromine-based flame retardant having a
15 melting point of at least 60°C include propylene-modified
tetrabromobisphenol A, a carbonyl-modified tetrabromobisphenol
A oligomer, decabromodiphenyl ether, hexabromobenzene, penta-
bromotoluene, hexabromocyclododecane, etc.
The flame retardant is used in an amount of from 10 to
20 . 180 parts by weight, preferably from 15 to 150 parts by weight,
and more preferably from 20 to 100 parts by weight, per 100
parts of the monomer as the component a). If the amount of the
flame retardant is 1less than-lo parts by weight, the flame
retardahce is decreased, and if the amount thereof is more than .
25 180 parts by weight, the adhesive properties are decreased. In

addition, conventional flame retardant assistants such as



br oot ol uene, hexabronbcycl ododecane, etc. The flane
retardant is used in an anount of from10 to 20 180 parts by weight,
preferably from15 to 150 parts by weight, and nore preferably from
20to 100 parts by weight, per- 100 parts of the nononer as the
conponent a). If the anmount of the flame retardant is |ess than 10
parts by weight, the flane retardance is decreased, and if the
anount thereof is nore than 25 180 parts by weight, the adhesive

properties &g e@sfexide etc., mapldbkti188d €6GeehkroRdlhi kaee above-
retardant assi stants such as . -7-

antinony trdéed fibedt £lamadbyeberdant. t ogether with the above-

described flame retardant. The phot opol yneri zabl e

conposi ti on of the Thesgiotopolymerirainle orcampqsitiosn t lf alidee- paesented

conponents a) to d) as 5 essential conponents. For preparing the

phot opol yneinwvet kon comprisespdu tahnve-tdrsamikefcompenrnts moiéhid)apsi s

mxed with the phot opol yneri zation initiator as_the conponent c)

?nd She  essenpiahi gompopgntsal | yFeB| preperdds other RhetepliBes izpble
orm having a viscosity of fromabout 50 to 5,000 centipoi.se. .10

Further, tRORBRSECIRRCFIRMGAAPIEK 37 thR GRINARSNLA) dife mixed with the
hot opol At SO : . : .

p pol ymeri zation initiator mgy be m xed w t{}ba t hi xot [ORi cc) andTﬁz‘%ent

such as furRPEIPOLARBLFRTHPR Uty Pap Ty mEomPOne
SR Ot 4 S PP ol SuS PR KB compb1blByrup, form
component mav.{r;]ge faI agfséggi‘{:gargf h@{bﬂlg Qb&?{t i5r39 g r'Erc,d)(;O centipoise.
10 Further, the above-described premix of the monomer and the
photopolymerization initiator may be mixed with a thixotropic
agent such as fumed silica to form a coatable syrup form.
The syrup form mixture thus obtained is then mixed with
the polyfunctional (meth)acrylate as the crosslinking agent of
15 the component b), the flame retardant having a melting point of
at least 60°C as the component d), énd, if necessary, an
additional photopolymerization initiator to prepare a
photopolymeri'zable' composition. This composition can further
contain, if necessary, conventional additives such as a filler,
20 an antioxidant, a tackifying resin, etc., in the range of not
inhibiting the photopolymerization by irradiation with
ultraviolet rays.
In the present inve-ntion, the photopolymerizable
coiuposition thus prepared is irradiated with ultraviolet rays
25 to form a photopolymeriéed product. The irradiation with

ultraviolet rays is carried out in an oxygen-free atmosphere



at | east 60[err]C as the conponent d), and, if necessary, an
additional photopol ynerization initiator to prepare a
phot opol yneri zabl e conposition. This conmposition can further

contain, if necessary, conventi-onal additives such as a filler,. 20 . an
antioxidant, a tackifying resin, etc., in the range of not

i nhi biting the photopol ynerization by irradiation with ul travi ol et
rays. In the present invention, the photopolynerizable
conposi ti onréplacedepatdd ans iindrasdi gdLdswéh hagl hﬁ.ﬁi‘bgéﬁt, eR¥S, %’i in tHe
form a photopol yneri zed product. The irradiation wth ul travi ol et
rays is carstatieowf i bedmgXjgeertepted nbepher®#ir by covering with an

- 8- replaced with an inert gas such as nitrogen, etc.

or in the ultraviolett transmditkgblet diidapt edThe onl tiravihplebyvealysg anet faran
ultraviolet transmttable film The ultraviolet rays are an
el ect r onagreleetremaanebihchadidiqtdonavieaeing har mg'@lcﬁng‘uh)man@e of dywm

180 to-460 nm An el ectromagnetic radiation having a wavel engt h

| onger t har2BPushdBleta P tHB. abdie-EchyoRagnetic ra%ﬂeeonmévmg a
ultravi ol et source use S a general illum nator ch as, a nercury
arc |lamp, &L %ﬁgEPCqP H Fresiiprter thanrﬁ#%u &Wﬂe%%¥l

i nt er medi at_e- gl’ essu

hal i de |arﬂb %tc &ﬁeTH&t ﬁ%&&f”re B4 fida 18% oppedl; mliﬁmoefan
oPbert e adteRed 4 jRc e P OB 55{"?%9 st BFESEE°S, g0t Rl
vi ew of tr{l%%tf*aw | an ﬁtaﬁmedlate-p&ageqyatay'ﬁlyah-ﬂfegs%ndeeﬁae&%wr% to

use a weak d an
10 lamp, a metal halide lamp, etc. The intensity of the

ultraviolet rays can appropriately be set up by controlling the

~distance to a material to be irradiated or by contfolling the

voltage. However, in view of the _irradiation time

(productivity), it is desirable to use a weak light having an
15 intensity of from 0.1 to 7 mW/cm?.

In the photopolymerized product after irradiation with
ultraviolét rays, unreacted monomers usually remain in an
amount of from about 1 to 5% by weight. The residual monomers
are volatilized in using the adhesive at high temperature to

20 cause blister of the adhesive surface or contamination with a
gas, thereby causing decrease of the cohesive force.
Therefore, it is generally desirable to remove the residual
monomers by heat-drying after éhe irradiation with ultraviolet
rays. The heat-drying is usually carried out using a drying

25 furnace, but it is particularly preferable to carry out the

heat-drying using a hot blast-circulating drying furnace having



15 intensity of fromO0.1 to 7 nmWcn®. In the

phot opol yneri zed product after irradiation with ul traviol et rays,
unreacted nononers usually remain in an anount of from about 1 to
5% by wei ght. The residual nononers are volatilized in using the
adhesive at high tenperature to 20 cause blister of the adhesive
surface or contamnation with a gas, thereby causing decrease of

t he cohesive force. Therefore, it is generally desirable to renove
the residuah far infrdPEQ@BEStEY . NoPhe Hrdddon HFdLTLhI® id rﬁfh@tdﬁhvgféan |
ul traviol et rays. The heat-drying i.s usually carried out “usi'hg a
drying 25 be céhdi@esd Wwithigodd @ﬂfiéﬁ&%i'ﬂn%@l%ﬂb'ﬁéﬁfbd?%f Eid byhe
heat -dryi ng using a hot blast-circulating drying furnace havi ng

-9- heating from thd dndide aritth hthet €ar Theracedoheaber tdnd bys theat
dryi ng can be conducted with good efficiency in a short period of
time by diffusipent fngmf the tsher fiars dnenitd the €arcubétingdhbeatbdasand
by the diffusion fromthe surface due to the circul ati ng hot

bl as?. 5 The Theathduyingyi fgeatmemtnerds |genempablyl | gonduntiedt cdt aa a
tenperature of from about 100 to 150[err]C for_ several tens of :
second to skemperatpret ef dxamuabhovhr iy e pkdl’Rg for t§averal tens of
capacity of the(gr%ing furnace. , The phot opol yperi zed
product t hReUM%; hedseyeral minuteg pifbeegh yanvdRavieRendingePBhithend
al so has a hi rosslinking such that the inside of the

h degre L of
pr oduct MscaﬁgCltyd?gsgy?nﬂﬁﬁlﬁFtﬁufﬂacﬁrosslinking agent as the conponent

o : o .
b) and the 0l VoL aisoL ikl £ S98" Podic et dRRS! AVLNed Y - 2nd
10 sufficiently high molecular weight and also has a high degree

of crosslinking such that the inside of the product is
crosslinked with the crosslinking agent as the component b) and
the solvent-insoluble content is at least 50% by weight, and
preferably from 70 to 95% by weight.
15 The present invention makes such a photopolymerized
product into the pressure-sensitive flame-retardant adhesive.
The adhesive has excellent adhesive force and holding power, in
particular, has excellent holding power at high temperature and
good heat resistance, and also has a high self fire-
20 extinguishing property, that is, high flame rétardance, due to
the above-described molecular weight and degree of
crosslinking.
The adhesive sheets bf the present invention are
prepared by forming such a pressure-sensifive flame-retardant
25 adhesive having excellent heat resistance on one surface or

both surfaces of a substrate usually having a thickness of
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preferably from 70 to 95% by weight. 15 The present invention
makes such a phot opol yneri zed product into the pressure-sensitive
fl ane-retardant adhesive. The adhesive has excel |l ent adhesive force
and hol ding power, in particul ar, has excellent hol di ng. power .at
hi gh tenperature and good heat resistance, and also has a high self
fire- 20 extingui shing property, that is, high flane retardance, due
to the above-described nolecul ar wei ght and degree of

crosslinki ngbout 25 to 125 piii S6Eh3EHNLE! ke SOLEE RN s (P PRESEDeld YENEAON
are prepared by form ng such a pressure-sensitive flane-retardant

25 adheadheshewi by exaellgnabsest 10 eso S19Mqem preidrcelby {AERI NG into a
both surfaces of a substrate usually having a thickness of

- 10 - tape form or a shbetit £f83rmt.0 125 [err] m such that the thickness
of one | ayer of the adhesive is usually about 10 to 150 [err]m

t hereby form ng i ntBhe substratetupedfis m orowhewiténial such as a non-
The substrate used is a porous material such as a non- 5 woven fabric
or aSpaper,vevienyipbrds lBMmbs PAPrasendsvaripys kinds opaplastigs. fdina
heat -resi stant use, heat-resistant filns such as a polyamde film
a pol yest erPaFFiCUbBF vt E9F & hggtosemjsiaat use, heagrresigtantykies suahyne

film a polyether sulfope fjlmor pal.ymet hyl pentene film
fl ame-ret ard&it H‘?]rYEm"o‘?e Ly e PO lp@ster 4l 'c§,°¥L t,@éuqr&q@ym as

a_copper fojlyor al unl (i) oeone £30%,° B ShELARKE S Sl £1im ox

polymethylpentene film; flame-retardant films or non-woven
10 fabrics; and metal foils such.as a copper foil or aluminum foil
are preferably used as a heat-resistant substrate.

Such adhesive sheets are produced, for example, as
follows. A layer of the pressure-sensitive flame-retardant
.adhesive having excellent heat resistance is formed on a

15 releasing linef, and the layer is transferred onto one surface
or both surfaces of the substrate; alternatively, the substrate
is directly coated or impregnated with the photopolymerizable
composition without using the releasing liner. The layer thus
formed is irradiated with ultraviolet rays to form a

20 photopolymerized product, and the layer is dried by heating to
form the 1layer of the pressure-sensitive flame-retardant
adhesive having excellent heat resistance. An appropriate
method can be used depending on. the kind of the substrate used.

BEST MODE FOR PRACTICING THE INVENTION
25 The present invention is described in more detail below

by referring to the follqwing examples. In the examples and

- 11 -



Such adhesi ve sheets ar'e produced, for exanple, as follows. A

| ayer of the pressure-sensitive flane-retardant adhesi ve havi ng
excel l ent heat resistance is forned on a 15 rel easing liner, and the
| ayer is transferred onto one surface or both surfaces of the
substrate; alternatively, the substrate Is directly coated or

| npregnated with the phot opol yneri zabl e : conposition w thout using
the releasing liner. The | ayer thus formed is irradiated with

ul traviol et thayScémiphPatite kamplddlot @RAl YPREEEC RS O‘iiiﬁtweigﬁtt Nenl&ysr
Is dried by heating to formthe |layer of the preSsure-Sensitive

flame-ret ardgRbrwise indadlagsd.e havi ng excel |l ent heat resistance. An
appropriate met hod can be used depending on the kind of the
substrate used. - BEXRAMHDEE IFOR PRACTI CI NG THE | NVENTI ON
25 The present invention is described in nore detail bel ow
by referring to theAf premikngompaspticef 60 partexafiplssnemyll acrylate, 28
the conparative exanples, all parts are by weight unless

ot hebwi se i partat e€ n-butyl acrylate, 12 parts of acgyANpLBclid, and 0.1
A prem x conposed of 60 parts of isononyl acrylate, 28 5 parts of
n-butyl acrpfite, of2 gardisethexy-2cphenylagetanel (photopglamernsization
2, 2- di met hoxy- 2- phenyl acet one (phot opol yneri zat.i on initiator) was
partially pbP}ﬁéFF?éé byfagx pB&rikdaldy; opolymerizgd By o/&#PaShng | ity to

"I o9en 9581 8L IBREES L8P PRYLS Bengon oS SRHAE L8 Pibedsr. -
LY Lot EcbSRERTE AR iR viscopip Bt B ABLEESIIRY, (I,
mel §png Poi ph -t We 4 M Id 1 Propane triacrylate (crosslinking agent), 30
parts of propylene-modified tetrabromobisphenol A (FG-3100,
trade name, made by Téijin Limited, melting point: 90 to 105°C)
(flame retardant) and 10 parts of antimony trioxide (flame
retardant assistance) were added to 100 parts by the syrup to
15 prepare a photopolymerizable composition.
This photopolymerizable composition was coated on a
substrate composed of a polyimide film having a thickness of 25
um, and the layer coated was subjected to a photopolymerization
treatment by irradiating with ultraviolet rays from a high-
20 pressure mercury lamp having an intensity of 5 mW/em? at 900
mj/cm? in a nitrogen gas atmosphere. The photopolymerized
layer was then dried at 130°C for 5 minutes with a hot blast
circulating dryer to form a -layer of a pressure-sensitive
flame-retardant adhesive having a thickness of 50 um. Thus an
25 adhesive sheet was prepared.

EXAMPLE 2

- 12 -



(flame retardant) and 10 parts of antinony trioxide (flane

retardant assi stance) were added to 100 parts by the syrup to 15

prepare a phot opol yneri zabl e conposition. Thi s :
phat opol yneri zabl e conposition.was coated on a substrate conposed
of a polyimde filmhaving a thickness of 25 _ [err]m and the |ayer
coated was subjected to a photopol yneri zation treat nent by
irradiating with ultraviolet rays froma high- 20 pressure nercury

| anp havi ng an i”teﬂsbhﬁtgbdiyE@EQQE%ﬁﬁldﬂmﬁg%?tion wast&%EE%Eﬁ|4¢;fhe

ni trogen gas atnosphere. Thé phot opol yner.ize ayer was t

dried at 139amér jlenher gn Mnt Bfaipll a Ricdp®Sthat a car¥dmil-Btddir LBy er
to forma layer of a pressure-sensitive fl ame-retardant adhesive

havi ng a thteknabsombbifphenolma Bligyyomer 2FG-8100Hesrudes hamk ,Wamde by
pr epar ed. "EXAMPLE 2

- 12 - Teijin Limited, melting Agimdt:opld5y xber 18PCe wasposed as ide
prepared in the same nmanner as in Exanple 1 except that a

car bbnyl - nofilamed retardanti et r Enuirhen s phsiglg A Wiisyopho topelynes; i zakhde
nane, nade by L. Teijin Limted, nelting point: 165 to 180[err]C) was
used as thecOmpositipnangn’ adhes Heetsheet pas myepaxRinn the Fame manner
phot opol yneri zabl e conposi tion, an adhesive sheet was prepared in
the same nefdfet? Example l¢ jn Exanple 1

EXAMPLE 3 A photopolyggagégglg conposition was prepared in
the 10 sane manner as in Exanple pt' that a prem x conposed of 90

A photopolymerizable composition was prepared in the
10 same manner as in Example 1 except that a premix composed of 90
parts of 2-ethylhexyl acrylate, 10 parts.of acrylic acid, and
0.1 part of 2,2-dimethoxy-2-phenylacetone (photopolymerizatioﬁ
initiator) was used. Further, using this photopolymerizable
composition, an adhesive sheet was prepared in the same manner
15 as in Example 1.
EXAMPLE 4
A photopolymerizable composition was prepared in the
same manner as in Example 3 except that a carbonyl-modified
tetrabromobisphenol A oligomer (FG-8100, trade name, méde by
20 Teijin Limited, melting point: 165 to 180°C) was used as a
flame retardant. Further, using this photopolymerizable
composition, an adhgsive sheet was prepared in the same manner
as in Example 1. -
COMPARATIVE EXAMPLE 1
25 - A photopolymerizable composition was prepared in the

same manner as in Example 1 except that 30 parts of the flame
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parts of 2-ethyl hexyl -acrylate, 10 parts of acrylic acid, and 0.1
part of 2,2-di methoxy-2-phenyl acetone (photopol ynmerization

initiator) was used. Further, using this photopolynerizable

conposition, an adhesive sheet. was prepared in the same manner . 15 . as
in Exanmpl e 1. EXAMPLE 4

A phot opol yneri zabl e conposition was prepared in the sane nmanner as
in Exanple 3 except that a carbonyl - nodified t et r abr onobi sphenol A

ol i gomer ( f@ﬁ%ygﬁ F%?oggﬂgneﬂﬁgal?iedZQetraEEBﬂdﬁhéﬂﬁéﬁ&ﬂ1Amﬂéﬂmglo

point: 165 to 180[err S used as a . | anme ret ar dant Furt her,

using thi $ardt0b@Peh¥Blanéteétardant as¥AERAIY i(@ht isdrydkeioxd deherbreas
pr epar ed |n t he sane manner as in Exanmple 1.

COVPARAT! VincdieXWeldE 1Fuzther, using thispphboppbyymertabsbieccoppesitdonyas
prepared in the same manner as in Exanple 1 except that 30 parts of
the flane an adhesive sheet was prepared in the-md®ner as in Example 1.
retardant (propyl ene-nodified tetrabronobi sphenol A) and 10 parts
of tshe flane retardant assi starﬂOI{l%AﬂATﬁ)W}' EXA%B’(LEIe% wer e not used.
Further, using this photop meri zabl e conpositiogn, an adhesiv
sheet was prepared3 Ph Qﬁpﬁﬁg%ﬂﬁr%ﬁﬁb¥ﬁERQWBP§1E1°n5waS prepared in the

A e atiiok as,gpcsamnte oo B BhalcEoaREgEnaelS
fnlcorl nat e%araffln (%\{PM d (‘E'%ra e namet,r an(tjaedeaﬂ? AH?IQSMBQ(OA&J)NGVEEE) co.,
liguid at normal temperature (i.e., melting point: lower than
10 normal temperature)) was used as the flame retardant and 20
parts of antimony trioxide was used as the 'flame retardant
assistant. Further, using this photopolymerizable composition,
an adhesive sheet was prepared in the same manner as in Example
1. _
15 COMPARATIVE EXAMPLE 3
90 Parts of 2-ethylhexyl acrylate, 10 parts of acrylic
acid, 210 parts of ethyl acetate, and 0.4 part of 2,2-azobis-
isobutyronitrile were charged with a flask. After sufficiently
replacing the atmosphere in the system with a nitrogen gas, a
20 solution polymerization was conducted by heating to a
temperature of from 60 to 80°C with stirring. An acrylic
polymer solution having a viscosi.ty of 120 poises, a conversion
of 99.2% by weight, and a solid: content of 31.4% by weight was
- obtained.
25 2.0 Parts of a polyfunctional isocyanate compound

(crosslinking agent), 30 parts of ©propylene-modified
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liquid at normal tenperature (i.e., nelting point: lower than 10

normal tenperature)) was used as the flanme retardant and 20 parts
of antinony trioxide was used as the flame retardant assi stant .
Further, using this photopol ynerizable conposition, an .adhesi ve
sheet was prepared in the sanme:-manner as in Exanple 1. 15
COVPARATI VE EXAMPLE 3 90 Parts of 2-ethyl hexyl acrylate, 10
parts of acrylic aci d, 210 parts of ethyl acetate, and 0.4 part of

2, 2-azobi S+t rabromd éﬁém'hr'F@VEEG%Ch%EW@EVﬁéﬁba fbaek.pyf ok §i

suff|C|entIy repl aci ng the atnosphere in the systemwlth a nltjrogen

gas, a 20r,jmited, utménu&g Op[« GBRt 390 Ofo wgocyopﬂmahédrebardaﬁet)l Agd 10 a
tenperature of from®60 t err]Cwith stirring.” An acrylic

pol ymer solgarite Hyvangimow gswid;ympé {20amei Fetamiavassistant) wereof
99. 2% by wei ght, and a solid content of 31.4% by wei ght was
obt ai ned. adwed to 100 parfsOoPathe aetrylid yalnotemnsdlutbomwytmaferm a

conmpound (crosslinking agent), 30 parts of
prodyl| ene- podisisuse-sensitive flame-retardant adhesive. Thig gdhesive was

t et r abr onobi sphenol A (FG 3100, trade nane, nmade by Teij Limted,
mel ti ng poiaatesh e gogp@sft]r@j;e( faamrosed a‘Pﬁaﬁt °§-ﬂd-mf(§ie fllm h"i‘)‘é%’i‘% By
antinony trioxide (flame retardant assistant)
parts of tHALigdNASST qfoldpndm s P§FﬁﬁhdF8%ﬂ&’ﬁP§ cgated &P¥§§UP§ éb 29€e
composes oF FhARTL s, REEAME 5o ene ponsifcLifodiviy g,
drying thedcoatde alyﬁ°@t 0[§ i 1I.e0§ to form a layer of the pressure-
10 sensitive flame-retardant adhesive having a thickness of 50 pm.
Thus an adhesive sheet was prepared.
The adhesive sheets obtained in Examples 1 to 4 and
Comparative Examples 1 to 3 were examined for adhesive force,
holding power (shear holding power), and flame retardance in
15 the following manners. The measurement resﬁlts are shown in
Table 1 below. |
Adhesive force:
The adhesive sheet was cut into a width of 20 mm to
prepare a test piece. Using a stainless steel plate as an
20 adherent, 180 degree releasing was performed according to JIS
Z 1522, and the adhesive force (g/20 mm width) in this case was
measured.
Holding power:
The adhesive sheet was cut into a width of 10 mm to

25 prepare a test piece. This test piece was adhered to an

aluminum plate such that the adhered area was 20 mm x 10 mm.

- 15 -



5 mnutes in a hot blast dryer, the coated | ayer was further dried
at’'130[err]C for 5 mnutes to forma |ayer of the pressure- 10

sensitive flame-retardant adhesive having a thickness of 50 [err]m

Thus an adhesi ve sheet was prepared. The adhesive sheets
obtained in Exanples 1 to 4 and Conparative Exanples 1 to 3 were
exam ned for adhesive force, hol di ng power (shear hol di ng power),
and flanme retardance in 15 the foll owi ng manners. The neasurenent
results ar@nghQWidnbly was alPoiéd1tbeke¥nd for 30 AfiRses {9r86¢c. a
The adhesi ve sheet was cut into a width of .20 mmto prepare a test
pi ece. Udoad afsbabngekas SAipslidd at® tfe ahd YE the &eser pikce]8Andeghee
rel easi ng was perforned according to JIS ©Z 1522, and the adhesive
force .(g/2@imea wiit fallinghby lsippirsy was measmasd.ed. The mark Hot i by
power: The adhesive sheet was cut into a width of 10 nmto
25 pr efabdea lesshqwscéhat This tthest mgasuremantadhthed tayein of the

al umi num pl ate such that the adhered area was 20 nmx 10 mm .

- 1% - pressure-sensitiyige fiseebretandant| adhelivet saysedr QOheshvees
at 80[err]C A | pad of 500 g was applied to the end of the test

pi ece, andfphdure and fgldy dowry.g) | ing by slipping was measured. The mark
(*) in Tabl e shows that in the nmeasurenent, the |layer of the 5
pr essur e- sENEME; §7§tal’:%1519§-er &C%ant adhesive caused cohesive

According to a thin material vertical combustion test

method of UL-94, combustion time of the adhesive sheet was

determined.
TABLE 1
'Holding power Flame retardance
Adhesive force {80°C) (Flame retardant time)
(g/20 mm width) (sec)
Example 1 950 200 or more 2
Example 2 850 200 or more 5
Example 3 900 200 or more 2
Example 4 800 200 or more 5
Comparative 1,010 200 or more 52
Example 1
Comparative 1,100 5* 10
Example 2
Comparative 650 5% 5
Example 3

As is apparent from the results shown in Table 1, it
cam be seen that in Examples 1 to 4, pressure-sensitive flame-
retardant adhesives which have excellent adhesive force and

holding power and also have a flame retardance, and the
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failure and fell down. : FI ame retardance test:

According to a thin material vertical conbustion test nmet hod of

UL- 94, conbustion tinme of the adhesive sheet was det er mi ned.

TABLE 1 Hol di ng power Fl ame ret ardance
Adhesive force (80[err]C (Flane retardant tine) (g/ 20
mmw dth) (sec) Exanple 1 950 200 or
nor e 2 Exanpl e 2 850 200 or nore 5
Example 3  adne3@We sheethQSQﬁg”@Hé3adhe51ves:%re obtalﬁé@nB&elfradlatﬁﬂa
200 or nore 5 COonpar ative . 010 200 or nore

52 EX&H§|ph&topolyme@@ﬁabﬂétbbﬁp051£1b6@ with ulbtaviolet rays, bdf
Exanpl e 2 Conparative 650 5

Exanpl e 3 in Comparative EAampdeapartent3 f r*tﬂm tdemp bssl | dlst sivoed are Tpddbe
1, it cam be seen that in Exanples 1 to 4, pressure-sensitive flane-

retardant adhesgitvdeasit cinchave thecaflbasivehéoree,f dhee hoddling powdmwl| amdg
power and al so have a flane retardance, and the

- 165- the flame-retargamesi.ve sheets using the adhesives are obtained
by irradiating t he phot opol yneri zabl e _conposi tions with ultraviol et
rays, but in Cbnparati£Mﬁﬁﬁéﬁ%ﬁ%@ég—kégéﬁ—éﬁgxsanples obtained are
poor

As described above, the present invention can provide
a pressure-sensitive flame-retardant adhesive and the adhesive
sheets thereof, which have excellent adhesive properties such
10 és adhesive force, holding power, etc., and also have a self
fire-extinguishing property which instantaneously extinguishes
fire , by using a (ineth)acrylic acid alkyl ester as the main
component, compounding a photopolymerization initiator, a
specific crosslinking agent and a specific flame retardant with
15 the ester to prepare a photopolymerizable composition, and
polymerizing and curing the composition by irradiating it with
ultraviolet rays. Those can suitably be used in the field
requiring a high flame-retardance and a strong adhesive
property, such as fixation of electronic. parts, building

materials, vehicles, aircraft, ships, etc.
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in at |east one. of t he adhesive force, the hol di ng power and 5 t he

fAL.a(rog-SE:(ra}[ zgregmuulu “IIL"II”H“LM i nventi on canI BIP(L)J\?;F(I}LAL AP CQBl Y

pressure-sensttitve f | 8nedret ardant adhesive and the adhesive . sheet s
t hereof, which have excell ent adhesive properties such 10 as adhesive
force, holding power, etc., and al so have a self fire-extinguishing
property which instantaneously extingui shes fire , by using a

(meth)acrylic acid al kyl ester ggobpeoRitig craiM conponent, conpounding a
phot opol yneri zation initiator, a specific crosslinking agent and a

specific flanme retardant with 15 the ester to prepare a _

phot opol yneri zabl e conposition, and pol ymeri zi ng and curing the
conposi tion by irdadi atifAg photopelymerizablle r avompesitigs. cdhpsdésdag
suitably be used in the field - “requiring a high flame-retardance and
a strong &@Hdewiag composigrignsg tg) wuch) as fixation of electronic parts,
bui | di ng ' materials, vehicles, aircraft, ships, etc.

- 17 - a) 100 parts by weighjogf omanpemey A(®x the oligomer

thereof) comprising 70 to 100% by weight a (meth)acrylic acid
alkyl ester havihg on the average a carbon number of 2 to 14 in
the alkyl group, and 30 to 0% by weight of a monoethylenically
unsaturated monomer copolymerizable with the (meth)acrylic acid
alkyl ester;

b) 0.02 to 5 parts by weight of a polyfunctional
(meth)acrylate as a crosslinking agent;

c) 0.01 to 5 parts by weight of a polymerization
initiator; and

d) 10 to 180 parts of a flame retardant having a
melting point of at least 60°C.

2. _ The photopolymerizable composition as claimed in
claim 1, wherein the flame retardant of the component d) is a
bromine-based flame retardant.

3. A pressure-sensitive flame-retardant adhesive
comprising a photopolymerized product of the photopolymerizable
composition as claimed in claim 1 or 2.

4. The pressure'—sensit':ive flame-retardant adhesive as
claimed in claim 3, wherein the adhesive has a solvent-
insoluble content of at least 50% by weight.

5. Adhesive sheets comprising a substrate having
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1. A photo osition conprising follow ng
conpositions a) ﬂiEM ml}g) 100 parts by weight of a nononmer (or the
ol i gonmer ther to 100% by weight a (neth)acrylic acid

al kyl ester having on the average a carbon nunber of 2 to 14 in. the alkyl
group, and 30 to 0% by wei ght of a nonoethylenically unsaturated nononer

copol yneri zable with the (neth)acrylic acid alkyl ester; b) 0.02
to 5 parts by weight of a polyfunctional (neth)acrylate as a crosslinking
agent; forméd ofl- eiaet %u§fﬁ%‘ét S0Pt Fir flces RUWBIE ZAtiHfer of the
initiator; and d) to 180 parts.of a flane retardant” having a

mel ting poi pieeéuaé-beashtﬁ%e,f1&uﬁe-retardan£ adhes photapelyimed ahl €laim
conposition as clained in claim1, wherein the flame retardant of the
conponent d} o©s 4. brom ne-based flane retardant. 3. A
pressure-sensitive flame-retardant adhesive conprising a

phot opol yrrer i zed pr 6ductThﬁ adhesjiivs @queﬂsm@aeme@ompoglemnsas:vhﬁmmd
inclaiml or The pressure-sensitive flanme-retardant adhesive
as clai medtha éPhﬁﬁFQte\Aﬂér 8 hepherggisdant Badbstrzafi8rent- insol uble
content of at |east 50% by wei ght. 5. Adhesi ve sheets conpri sing
a substrate having - 18 - f or med
on one surface or both surfaces thereof a |layer of the
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“__pressure-sensitive"flarre-ret ardant adhesive as clained in claim 3 or 4.
.6. The adhesive sheets-as clainmed inclaim5, wherein the substrate is a
_heat-resistant substrate.

- 19 - :

ABSTRACT

Adhesive sheets- using an acrylic pressufe-sensitive
flame-retardant adhesive having- excellent properties such as
adhesive force and holding power at high temperature and also
having a self fire-extinguishing property which instantaneously
extinguishes fire, i.e., a flame-retardance, are provided. A
photopolymerizéble composition comprising a) 100 parts by
weight of a monomer (or the oligomer thereof) comprising 70 to
100% by weight of a (meth)acrylic acid alkyl ester having on
the average a carbon number of 2 to 14 in the alkyl group and
30 to 0% by weight of a moﬁoethylenically unsaturated monomer
copolymerizable with the ester, b) 0.02 to 5 parts by weight of
a polyfunctional (meth)aérylate as a crosslinking agent, c)
0.01 to 5 parts by weight;of a photopolymerization initiator,
and d) 10 to 180 parts by weight of a flame retardant having a
melting point of at least 60°C is prepared, a pressure-

f sensitive flame-retardant adhesive 1is prepared from the
| photopolymerized product of the composition, and éhe adhesive

is formed on one or both surfaces of a substrate.
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