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conposition
a IomanIec | ar - wei ght pol yner havi ng an i socyanate group. More

partlcularl

TI ON ' This invention relates to a resin
conprising a graft copolyner having an isocyanate group.

the present invention relates to a reactive hot-nelt

adhesj ye resin‘conpesition that is adapted to function as a hot-nelt

adhesive in¢greased in pot life exhibiting satisfactory coating pr.operties

and having|stickiness at a normal tenperature in initial adhesion and
carry out final adhesion by noisture- curung rgﬁction with time. Further

this invention relates to an acrylic Fgactive

adhesive reésin conposition which is adapted tolfunction as a hot- nelt

adhesi ve exMbirtimy satisfactory coating properties in initial adhesion=
and change into sticky pressure- SaGRESIN \COMPOSTDION provi ded wth -

satlsfactory heat- resistant cohesion by noisture-curing reaction with

tinme.

(herelnafte“

classified

1S

Conventionally, an adhesive resin conposition
referred to as "adhesive conposition”) is general ly

ei ther a hot-nelt- adhesive conposition or-a reactive one.

This invention relates ‘to a resin composition
comprising a graft copolymer having an isocyanate group.
and a low-molecular-weight polymer having an isocyanate
group. More particularly, the present invention relates
to a reactive hot-melt adhesive reéin composition that is
adapted to function as a hot-melt adhesive increased in
pot life exhibiting satisfactory coating properties and
having stickiness at a normal temperature in initial
adhesion and carry out final adhesion by moisture-cuzing
reaction with time. Further this invention relatss to an
acrylic reactive hot-melt pressure-sensitive adhesive
resin composition which is adapted to function as a hot-
melt adhesive exhibiting satisfactory coating properties
ip initial adhesion and change into sticky pressures-

sensitive adhesive provided with satisfactory heat-

“

resistant cohesion by moisture-curing reaction with time. -

Conventionally, an adhesive res;n composition
(herelnafter referred to as "adhesive composition”) is
generally classified as either a hot-melt adhesive

composition or a reactive one. s
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It is well|known in the art that the 'hdf-ielt adhesive conpositi o
satisfactoty working and instantaneous adhesive properties, because i#%%
exhibits 1increased instantaneous adhesive force when it is applied usiag. .
a hot-neltiapplicator after being nelted by heating and then solidified by
cool i ng. Fbmever its adhesive power deteriorates at an el evated

t enper at ur partlcularly at a tenperature 80[ err] C or higher. ' . -
Conposi tions for the hot-nelt adhesive are  t%pically disclosed i-n-Japanese

Pat ent Appliication (OPl)It Nes wedd0 3okt 4 ithed 334241326 thiapyiesf Rat ent
Publication No. 17514/1983, and Japanese Patent Application (OPl)

Nos. 67772/ 1983ad11m/maemsﬁ i satisFAtkorIB workitg? @4id5/ 1985, and

t hey |nclude an eth ne V|n acetate resin conposition; a polyolefin

resin conposi t}Rtan e ginopextiies,hpecaaser 48 rexbdigidss ti on or

an atactic :pol ypropyl e e one a block | ymer resin conposition, such as
an SIS resiin {’gﬁ% ‘f ra@&mmgsr@eewbent & lisk@ppdidsut vl

rubber resijn 05|t|q:ar\},e [M)gmster resin_conposition; a polyande resin
conposition; 19 & |J%smelt applicatpp ingimeditesd dambesiting i s

i del
wi del'y and then solidified by cooling. However, its adhesive

power deteriorates at an elevated temperature,

particularly at a temperature of 80°C or higher.
Compésitions for the hot-melt adhesive are
typically disclosed in Japanese Patent Application (OPI)}
Nos. 25033/1974 and 90342/1976, Japanese Patent
Publication No. 17514/1983, and Japanese Patent
Application (OPI)'Nos.67772/1983, 147473/1983, 63385/1984,
158276/1982, and 28476/1985, and they include an
ethylene-vinyl acetate resin composition; a polyolefin
re;in composition, such as a low density polyethylene
resin composition or an atactic polyprcpylene one; a block
polymer resin composition, such as an SIS resin
composition or an SBS one, an SEBS one or the like; a -
butyl rubber resin composition; a polyester resin
composition; a polyamide resin composition; and the like.
The hot-melt adhesive composition is wideiy
applied to a variety of fields, including bookbinding,
Packaging, fabrics, furnitures, woodworking, light

e i . ; )
lectr;cal appliances, transportation, and the like.

N
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applied to a *ariety of fields, including bookbinding, packagi ng,

fabrics, furnitures, woodworking, |ight el ectrical appliances,
transportation, and the |iKke. 3 However,
it has a restfiction on heat-resistant adhesion, so that it is merely
recogni zed asia non-structural - adhesive. An adhesi ve

conposition exhibiting increased heat-resistance, wherein initial adhesion
obtained at a} state of hot-nmelt is kept-effectgve, is desired,
particularly ijn the field of product: assenbly. nfortunately, the

conventional hogoiRkierddi®ShYs aCE@ReTick9Bn! Sn"Rbadlr8s18€ahe 84REsion,
applications because it is highly deteriorated in adhesion at a high

tenperature. . so that ithasr ﬁlaebilz_e:@ébgﬁji.z_ed_caspashbhoeﬂ:agu&edlasfa
structural adhesive, because it exhibits rigidity and adhesive strength at

a high tenperat adhesteaaver, the reactive adhesive conposition w.dely
known in the art, such as an epoxy adhesive conposition, a urethane one,
an acrylic one, or the | idneadhesiivghicompesétionaeshibatingi inalceadktdsi on;
therefore it is required to provide it wth adhesion through a curing
reaction. Unfoheafatmgisistanses shesedn Haifdailoadbesipnecbsgineddator -
curing 1t to state of hot-melt is kept effective, is desired,
particularly in the field of product assembly.
Unfértunately, the conventional hot-melt adhesive
composition is'not directed to such applications because
it is highly detefiorated in adhesion at a high
temperature.

The reactive adhesive composition is used as a
structural adhesive, because it exhibits rigidity and
adhesive strength at a high temperature. However, the
reactive adhesive composition widely known in the art,
such as an epoxy adhesive composition, a urethane one, an
acrylic one, or the like, is highly deteriorated in
initial adhesion; therefore it is required to provide it
with adhesion through a curing reaction. Unfortunately, -
this causes the period of time required for curing it to
be significantly increased.

In view of the foregoing, much effort has been
directed to development of a reactive hot-melt adhesive

composition which has characteristics of both the

co i . C o
nventional hot-melt adhesion composition, such as

o - ——————— s ..
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Japanese Hatent Publication Nos.
reactive hdt-nelt adhesion conposi{ifon thad
acetate regin,

In view of the foregoing, nuch
directed to devel opnent of a reactive hot-nelt adhesive
whi ch has characteristics of both the conventional hot-nelt
nposi tion, such as 4

and characteristics of the

resi stant adhesive conposition. For -exanpl e,
518/ 1972 and 30898/ 1976 each disclose a
conprises et hyl ene-vinyl

nd, of ‘%£e0|f|ed ur et hane prepol yner, and tackifier
AANeFivh propartdesndnd &he dikeerPd\os.

| i A LR n&%ﬁﬁ 45953}1%198%0%?.“5%
TRt ket e o e o SR et
18] Sop [ S18)1972 ang 30858/ %heéaAc.rpfact've

anese atent plication

12078541988, 2 Wb £ CAMH S5 Pt L RNA b d S fbn that

comprises ethylene-vinyl acetate résin, one kind of

reacti ve heat -

one
initig
1977

specified urethane prepolymer, and tackifier resin.

Also, Japanese Patent Application (OPI) Nos.
37936/1977 and.123436/1977, and Japanese Patent
Publication No. 45954/1981, each disclose another reactive
hot-melt adhesive composition, which comprises any one of
polyethylene resin, polyester resin, ethylene-vinyl
acetate reSin, and ethylene—ethylaﬁrylate resin, plus one
kind of specified ursthane prepolymer, and tackifier
resin. '

A further reactive hot-melt adhesive composition
is disclosed in Japanese Patent Application (OPI) No.
12078571988, which comprises a thermoplastic resin
ingredient that mainly consists of a styrsne block
copolymer and a speéified urethane prepolymer. The
adhesive composition has initiai adhesive properties
provided by the thermoplastic resin ingredient based on
the styrene block copolymer, toughness pfovided'by the

Styrene block copolymer, and heat-resistant adhesive

Properties and elasticity provided by a cured urethane
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~ingredient|that mainly consists of a styrene block copolynmer and a o
specified urethane prepolyner. The adhesive conposition has initial
adhesi ve properties provided by the thernoplastic resin ingredient based

on the styrene bl ock copol yner, toughness provided by the styrene bl ock
copol yner, : and heat-resistant adhesive properties and elasticity provided
by a cured;urethane 5 prepol yner
conprisingja conbination of an unsaturated _hydrocarbon pol yol and

pol yoxybut yl-ene. gl ycol . The reacti (i hot-dplt adhesive conposi tion thus T
prepared eéxhibits initial adhesion through the thernoplastic resin acting
as a base pol \pr8polamey (cqpppiisdiang & @ambipahion, ofeprpy RS tNEHF@dat ure by
uret hane reaction that occurs over tinme. Neverthel ess, the adhesive
conposi ti on gdEHRAGArbA, i BAULYT and Ralrorybwtydesey JiurPlal Ffesi ve
properties:- and heaf-resistance. - St t her reactiyve

J
hot el t  adhesf8AFELTR HRTHE dn adhanig RMPAEHEGE: tBRS ) RFERATEDat ent
[ i ti OPl .. 181375/ 1987 d 14287/.1989, i ch i ti.
ot aes h R bRR AR Adian fh shiraian 3 sHgrReRy eI A
B t : B &6, .
el Hanad g, anct M Bt dherd B Y PriiRer” PSR e B

elevated temperature by urethane reaction that occurs over

),

time. Nevertheless, the adhesive composition generally

fails to exhibit satisfactory initial adhesive properties

and heat-resisﬁance.

Still another reactive hot-melt adhesive
composition is disclosed in each of Japanése Patent
Application (OPI) Nos. 181375/1987 and 14287/1989, which
composition comprises a polyurethane prepolymer that is
solid or crystalline at a normal temperature.

i Unfortunately, the composition is decreased in initial
adhesive properties and substantially varied in melting
viscosity during coating.

Thus, there has not yet been developed a
reactive hot-melt adhesive composition of the moisture-
curing type that is capable of satisfying demands in the
market. Accordingly, it is highly desirable to provide a

reactive hot-melt adhesive composition that minimizes the

variation in melting viscosity prior to'ﬁoisture-curing;
that exhibits good hot-melt coating properties; that

| Provides tackiness at a normal temperature; that ensures
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Vi scosity ddring coat i ng. Thus, there has not yet been X
devel oped a: reactive hot-nelt adhesive conposition of the noisture-"
curing type that is capable of satisfying demands in the mar ket .
Accordingly,l it is highly desirable to provide a reactive hot-nelt
adhesi ve conposition that mnimzes the variation in nelting viscosity
prior to noijsture-curing; that exhibits good hot-nelt coating properties;
t hat proviljdes tackiness at a nornmal tenperature; that ensures

6 an increagsed pot |life at a nornpy tenpepature; that provides
satisfactory] initial adhesive properties; dnd that .exhibits increased

heat - r esi st ancamfingreasied pot lifie iatga normal tempéraxare;i chat
pressure-sensitive adhesive is directed to various applications, such as
pressure- sengudvidesisatlsfiaotony drddisill iadhesioe propectdesg- and
sensitive tapes, and the |ike, because of its inproved weather-resistance,
resi stance tp deiad i BHHRIRF dnFreases heatsrepistancy afteregodssusensiti ve
adhesives that are currently widely used includes solvent-type acrylic
pressur e- senki tf%e-Mhesi ves and enul si on-type ones. For a
hot-nelt prepsure-sensitiye adh%§ive, a conposi tiaon cog&gining_a
styrene-isoptene-styreneqﬂ(ﬁﬁFY ic pressure-sensitive adhesive is .

I directed to various applications, such as pressure-

-y

sensitife labels, pressure-sensitive sheets, preésure-
sensitive tapes, and the like, because of its impro&ed
weather-resistance, resistance to deteriocration and
stickiness. The acrylic pressure-sensitive adhesives that
are currently widely used includes solvent-type acrylic
pressure-sensitive adhesives and emulsion-type ones.

For a2 hot-melt pressure-sensitive adhesive, a
composition céntaining a styrene-isoprene-styrene block
copolymer as a base polymer is currently used. However,

the adhesive is deteriorated in weather-resistance and

resistance to deterioration.

Some attempts have been made to develop a hot-

melt-type acrylic pressure-sensitive adhesive as the -

demand for a non-solvent-type pressure-sensitive adhésive
has increéséd. However, an acrylic hot-melt pressure-
Sensitive adhesive disclosed in, for example, each of
Japanese Patent Application (OPI) Nos; 75975/198¢,
125774/1983, 161484/1981, and 315409/1989, generally fails

to '3 - . . :
| exhibit Satisfactory hot-melt coating properties and
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copol yner as}a base polyner is currently used. However, the adhesive is
deteriorated in weather-resistance and resistance to deterioration.

Sonme attenpts have been nmade to develop a hot-- nelt-type acrylic
pressure-sensitive adhesive as the denmand for a non-solvent-type
pressure-sensitive adhesive has increased. However, an acrylic hot-nelt
pressure- sensitive adhesive disclosed in, for exanple, each of - Japanese
Patent Application (OPlI) Nos. 75975/1984, 125774/1983, 161484/1981, and
315409/ 1989, igenerally fails to exhibit satisfactory hot-nmelt coating
properties apd ., . 7 7  cohesion.

In order to ¢l iFAMER®%ne foregoing disadvantage, a hot-nelt

Dreat e o aes B e 1 W IYe e SRR o o1, o0
276879/ 1990, 11190 d t Nore L
PPENN O LU YD b oL Al oo I APOTY

adhesi ve has fa drsadvantd when -Cross ing 1s carrred out

o P Y8 MO St s echieial dlaade sels e

resul ting inonssodesed®f kédididd1d¥dd'dn Japanese Patent Application
(OPI). Nos. 276879/1990, 119082/1991, and 220375/1991.
Unfortunately, the proposed adhesive has a disadvantage
that when post-crosslinking is carried out using elsctron
beams in order to increase cohesion of the adhesive,
specific equipment is needed for the irradiation of
electron beams, resulting in on-site workability being
deteriorated.

A moisture-curing hot-melt adhesive composition
is disclosed in Japanese Patent Application (CPI) No.
253984/1991, which comprises alkyl (metha)acrylate,
macromer (polymer-like monomer), (metha)acrylate having a
silyl group, and an isocyanated compound. However, the
adhesive composition has a drawback in hot-melt ccating
prior to moisture-curing. In particular, workability is
substantially restricted by toxic gas produced from the
isocyanate Compound during melting at a high tempefature.
In this specification and claims

“(metha)aclylate" and (methajacrylic” mean acylate or

methacrylate and -acrylic or methacrylic.

A molsture-curing adhesive composition is
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deteriorated] A noi sture-curing hot-nelt adhesive conposition
I s disclosed'in Japanese Patent Application (OPlI) No. 259984/1991, which
conpri ses al Kyl (metha)acrylate, macronmer (polyner-|ike nononer),

(metha) acryl dte having a silyl group, and an isocyanated conpound.
However, the ! adhesive conposition has a drawback in hot-nmelt coating

prior to noisture-curing. In particular, workability is substantially
restricted by toxic gas produced fromthe isocyanate conmpound during
mel ting at a%high t enper at ure. { 8n this specification and clains

"(nmetha)acl yliate" and (qetha)acrylfc" mean acyl ate or nmet hacryl ate and
acrylic or nedhgeigsed in Japanese RatenttApplication at®RI)vBoconposition
I's ? . 8 disclosed in Japanese Patent
Appl i cation (&BPPeAE19%130birkogomprises abifpti bmetha kyrryhataa)acryl ate,
a polynerizabli ol ng@ and_unsaturated i socyanate, The adhesive
conposi ti on h£§.3%&F§§ 18t RGEYPRTy hand| RRSakRFRERq 1$QEYAn2ye; s The
substantially v rie%, In order ,to., i rgye %he disadyantage,.a
noi sture-curi: 3ﬁ-ﬁbFFmP83ﬁ§§PFehéﬁggo 152972 0RReR £RnpRESedtl Kyl
(et ha) acryl at e, 0 ri_zabl e pol r, . unsaturated. isgcyanagte, an
organic tin ci ggﬁ%,bﬁn °8 %grégnf3¥ggahtlaffy varied. “In’order’to.
‘improve the disadvantage, a moisture-curing hot-melt
‘adhesive composition which comprises alkyl
(me;ha)acrylate, a2 polymerizable polymer, unsaturated
isocyanate, an organic tin compound, and an organic
phosphoric compound is proposed, as disclosed in Japanese
Patent Application (OPI) No. 31482/1992. However,
addition of an organic phosphoric compound for restricting
the variation in melting viscosity causes moisturs-curing
of the adhesive to be delayed. Moreover, Japanese Patent
Application (OPI) Nos. 139584/1991 and 31482/1992 each
disclose a graft copolymer. However, sole use of the
graft copolymer does not exhibit sufficient initial
adhesive properties and initial cohesion prior to
moisture-curing when the melting viscosity is adjusted to -
an appropriate level (100,000 cps or less) at a relatively
low temperature (about 120°C) in order to provide the
COpolymer with satisfactory hot-melt coating properties.

Thus, there has not yet been provided an acrylic

hot-me L _
mflt Pressure-sensitive composition that satisfies
demands~in +

he market. Accordingly, it is highly
. ) .Y .. . : _ -
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phosphoric conpound is proposed, as disclosed in Japanese

Appl i cation
phosphoric c

causes noi st
Patent  Appl
graft copoly
suffi-cient i
noi st ur e- cur
I evel (100,0
120[err] Q) i
coating prop
acrylic hott
t he market .

9 desirable

variation in
good hot - el
cohesion; a
noi st ure-cur

Pat ent

‘(OPI') No. 31482/1992. However, addition of an organic

onpound for restricting the variation in nmelting viscosity
ure-curing of the adhesive to be del ayed. Moreover, Japanese
jcation (OPl) Nos. 139584/1991 and 31482/ 1992 each disclose a
jrer. However, sole use of the graft copol yner does not exhibit
hitial adhesive properties and initial cohesion prior to

ng when the nelting viscosity is ,adjusted to an appropriate
DO cps or less) at a relatively 530m1tenperature (about

N deIrdBlPrey idisrd hep Aﬂ{% S¥d Forddydtitat vt
Berties. Thus ?ﬁﬂ é:s\&rcl%{b yet been provided an
Minmr&swﬁiw&rﬁ%ﬁ)%ﬂﬂﬁ@ ialcowdts fgivor deyrands in
Accordingly, it is highly

to Mtn;e-ecttmtngrplthadl‘ammwr@m thow+nidiat codtnlimg zes t he
melting viscosity prior to npoisture-curing; that exhibits

{ cocopertigs pthat eerovidds mamiisdesstaty sinddtimly dotigdizin;

d that exhibits increased heat-resistant cohesion after

fngand that exhibits increased heat-resistant cohesion after

moisture-curing.

% It is an object of the present invention to
provide a novel reactive hot-melt adhesive composition
that is capable of ensuring the initial adhesion
characteristic of hot-melt during heat fusion coating by a
conventional applicator, and that accomplishes moisture-

curing of the.hot—melt after coating and contact bonding,

resulting in the composition being used as a semi-

Structural or structural adhesive.

It is another object of the present invention to

Provide a reactive hot-melt adhesive composition that is

capable of minimizing the change in melting viscosity

prior to moisture-curing exn‘bltxng (a) good hot-melt

coating Properties (b) increased stickiness at a normal

t
ewpefature (¢) an increased pot life at a normal

tempe;

perature and (d) satxsfac;ory initial adhesive
ﬁ:?o 5_
‘?_*;u‘j es; and that exhibits increased heat-resistance
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It is an objkct of the present invention to provide a novel reactive
hot-mel t adhksive conposition that is capable of ensuring the initial
adhesion characteristic of hot-nelt during heat fusion coating by a
conventional applicator, and that acconplishes noisture- curing of the
hot-nmelt after coating and contact bonding, resulting in the conposition
being used as a sem - structural or structural adhesive. . It is
anot her object of the present invention to ovi de a reactive hot-nelt
adhesi ve conposition that is capable of mnimzing the change in nelting
viscosity prior-to noiEeuke- e@u@uh@bﬂ@%@% *}h%;cﬁﬁﬁmtnﬂ’fent%tl ng
properties (b) increased stjickiness at a normal t enperat ure é

i ncreased pot kpf Bravige ndriet-meienpdhasive SPmPPIH IR | CRAEL ?yC?Pﬁ?¥%u

adhesi ve prioperties; and theﬁ exhibits increased heat-resistance . .after
moi st ur e- curi\ngf SuPPressing the change in me Egng viSCoSity PFEOE $Qt her

Chat 15 capal] @oxaﬁusagﬁﬁé‘ééﬁgtm A R A AR ST
e Cur N BiroplataEXD: bhle g88d180L gsg%afgg%ﬁg mﬁ’{QP&it hSﬁeswét

provi des sati ry rnfti ston hangés info a sticky
pressure- sensy Ll etﬂggeéhXﬁges into a sticky pressure-sensitive adhesive

with increased heat-resistant cohesion after moisture-

curing.

The above-described objects of the present
invention are attained by resin compositions described
hereinafter.

(1) A resin composition which comprises 10 to
30 parts by weight of at least one polymer selected from
graft copolymers A; to Ag, shown below, having at ;east
one isocyanate group and 10,000 to 200,000 of number-
average molecular weight, and 90 to 10 parts by weight of
at least one polymer selected from low-molecular-weight

iathas
P?i§?§f§ E) to E3, shown below, having at least one

2"‘°°Yanate group and 500 to 8,000 of number-average

is Sheet Has Been Replaced
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wi tR7 i ncreasey heat-resistant cohesion after nmoisture- curing.
The above-destribed objects of the present invention are attained by resin
conpositions described hereinafter. (1) A resin conposition
whi ch conprises 10 to 90 parts by weight of at |east one polynmer selected
from graft copolynmers Alerr] to Alerr], shown bel ow, having at | east
one isocyanate group and 10,000 to 200, 000 of nunber- aver age mol ecul ar
wei ght, and 90 to 10 parts by wei ght of at | east one pol ynmer sel ected
from | ow nol ecul ar - wei ght polymers E[err] tblE[err], shown bel ow, having
at | east one isocyanate group and 500 to 8,000 of nunber-average
mol ecul ar wei ght : 1) gzaft copolynexs aki topgiymers Alerr] to [err];
1-1) graft copolymer Alerr] having.at |east one isocyanate group prepared
by graft pol ynetr¥) ngd2fbnerRolymsr My i brving 2 tyleagh gnainksesyanay anat e
group in the nolecule on a :

group prepared by graft polymerizing a monomer (c) having

a vinyl group and an isocyanate group in the molecule on a
thermoplastic resin (f);

1-2) graft copolymer A, having at least one isocyanate

group prepared by copolymerizing a monoﬁer (c) having a

:'vinyl group and an isocyanate group in the molecule, a
macromer (a) having a vinyl group at the end of molecule,
having more than 2,000 of numbér-average molecular weight
and above 20°C of glass transition temperature, and an
alkyl (metha)acrylate (b) having 1 to 12 carbon atoms of
alkyl group, and, having -75°C to -20°C of glass
transition temperature of alkyl (metha)acrylate p;rtion;
1-3) graft copolymer A3 having at least one isocyanate
group prepared by copolymerizing a monomer (h) having
vinyl group and an active hvdrogen in the moleculs, above
descgibed macromer (a), and alkyl (metha)acrylate (b)
ha?ing 1 to 12 carbon atoms of alkyl group, and further
reacting with a polyisocyanate (d), and having -75°C to

; -2019“°f;91a§s transition temperature of alkyl

? (mitﬁé)acrylate portion;

1- .
. :5)1:3 .graft Copolymer A4 having at least one isocyanate
| gTroup pres
f gl.“szigpared by copolymerizing a monomer (c) having a
' vinylTar

mr°“P and an isocyanate group in the molecule and

This Sheet Has Been Replaced -
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t hernopl astyic resi'n " (f); 1-2) graft copol ymer A2 having at |east one -%™%
| socyanate § group prepared by copolymerizing a monomer (c) having a vinyl
group and ap isocyanate group in the nolecule, a macronmer (a) having a
vinyl groupiat the end of nolecule, having nore than 2,000 of
nurber - aver age nol ecul ar wei ght and above 20[err] C of glass transition
tenperaturef and an alkyl (netha)acrylate (b) having 1 to 12 carbon atons
of al kyl gioup, and, having -75[err]Cto -%f%prr]c of glass transition
tenperaturefof alkyl (metha)acrylate portio 1-3) graft copolynmer A3

gﬁ)“ Rgg?tgg' A Ry tl & B, ﬁ&%&%&%ﬁ T ¥or e FHPERH & omRosE
car bon at oms. Gt 03‘&1%4% fp&r“a‘%ﬁs%’ea%géc?ftﬁg%ﬁgg*%og#sé—%yi%afe
(d). and havingq g Q#P’c') s tf°Cglc%sgltarsgn%&Eh%ﬁt&@ﬁp%reﬁh‘érr%tﬁt eal kyl

(met ha) acryl ate portion, copol Al err] having at | east one
i socyanate  grgrimaINyED nestHYY) Ia},ega@byt@.gma nmononer (c) having a vinyl

group and an isocyanate group in"the nol ecul e "and

12 alkyl (netheapcrgdafit ddpolimad A<l Hakrihd @ heasdt e @fsocyanate
group prepared by copolymerizing a monomer (h) having a
vinyl group and an active hydrogen in the molecule and
alkyl (metha)acrylate (b) having 1 to 12 carbon atoms of
alkyl group in the presence of said thermoplastic resin
(f), and further reacting with a polyisocyanate (d), and
having -75°C to -20°C of glass transition temperatuxze of
alkyl (metha)acrylate portion;

2) low-molecular-weight polymer E; to E5;

2-1) low-molecular-weight polymér E) having at least one
isocyanate group prepared by reacting above-described
monomer (c), at least one monomer (g) selected frem vinyl
acetate, and alkyl (metha)acrylate (b) having 1 to 12
carbon atoms of alkyl group, and having -20°C to 100°C of
glass transition temperature;
2-2) low—molecular-weight polymer E, having at least one

1socyanate group prepared by graft colvmerizing.ahove—:

des
cribed monomer (c) on at least one resin selzactad from

rh

a .

Petroleum resin, hydrogenated petroleum rasin, terpene
resj . ' ;

1R, or hydrogenated terpene resin, and, having -20°C to

1000 . .
C of glass transition temperature;
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al kyl group, ﬂn'the presence of a thernoplastic resin (f), and having
-75[err]Cto -R20[err]C of glass transition tenperature of alkyl
(metha)acryl ate portion; 1-5) graft copolymer Alerr] having at | east one
| socyanate Qr§ prepared by copol yneri zing a nononmer (h) having a vinyl
group and an a soger-t n the nol ecule and al kyl (nmetha)acrylate (b)
having 1 to 12Jebon atons of alkyl gfoup in the presence of said
t her nopl astic g (f), and further react‘-fli wi th a polyi socyanate (glLﬁ====m
and having -7t | C to -20[err] C of glass™transition tenperature of =
al kyl (et ha) Rt e1 gesmoacular-weid}ht polyniesr (Bahawdinghtatpdeaey dderr]
to E[err]; 2-§EOw nol ecul ar-wei ght pol ymer E[err] having at | east one
i socyanate gro wal groure axeparet gk cRpdiymesd zimgh@hmve-€), at
| east one nono -(g) selected fromvinyl acetate, and al kyl :
(met ha) acryl at srilad mepnoneyr 1(h) @ HREE SheamepemsHUE) and havi ng
-20[err]Cto 1% of | ass transjtion tenperatuyre; 2-2) .

peteld| R BAYLAGRESRS A0 2Reve -4 ERPRRF

| ow- nol ecul ar -
he resin bel af"%%ﬁ%%&gz%b% S SR, S SO R,
100[err] C of g 8% {FEA TS LG R {FNC of Wradi Uilhaiton ©

terpene resin
temperature.

(2) The resin composition as stated in above
(1), wherein the graft copolymer having at least one

0.01

rh

isocyanate group has an isocyanate group content o
to 10% by weight, and the low-molecular-weight polymer
raving at least one isocyanate group has an isocyanats
groug content of 0.02 to 10% by weight.

(3). The resin composition as statad in azove
{1), wherein the graft copolymer having at least ons
iSC'C':'anate group is graft copolymer A,, that is prepared

o)
2

¥ cSpolymerizing 0.05 to 40% by weight of said monomer

0

) &

fu

ving a vinyl group and an isocyanate group in the

Tolacula, 2 to 50% by weight of said macromer (a), end

-

D

o
e
-

3 To 30% by weight of said alkyl (metha)aczvlates (b)

)

I whizh an alkvl group has 1 to 12 carbon atoms.

(4) The resin composition as statad in adove
» wharein the graft copolymer having at l=ast ona
L3ocvanate group is graft copolymer A3, that is prepared
7 ccgolymerizing 0.05 to 40% by weight of said monomer
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13 2-3) lw nol ecul ar-wei ght polynmer E[err] having at | east one

| socyanat e grpup prepared by copol yneri zi ng above- descri bed nononer
(h) and at | ehst one nononer (gQ) selected fromvinyl acetate and
above-descri bed nmononer 5 (b), and then reacting this copolynmer with
pol yi socyanat g (d), and having -20[err]C to 100[err]C of gl ass
transition t enper at ure. R .(2) The resin conposition as
stated in abo erein the graftl' pol ymer having at | east one

i socyanate gr s an i socyanate group content of 0.01 to 10% by T
wei ght, and t [EERSvhavied (# Fingl GROYD| kAR aCHFR AYERCIMAD dHe

| socyanate gr #Fhas an i socyanate gr.oup content of 0.02 to 10% by

wei ght . flolecule (33 t @?&Yﬁ%%s?fi% JAGEAMGF i (R b ARE | 5

(1), wherein g

P o OO T L e S ST 510
T g gt Y04 Y 98, B o,
of uhi ch an alicFPaarblg R Yl die Lopfithd: Wlel TSI B peigne

resin conposi tg*on Efﬁﬁ%kéncﬁ ove (1), wherein the graft copol yner
havi ng at IeaziPS%gfsa |socy%nate group is graft copolyner Alerr], that

i's prepared by copol ysipr ighd Grés fp Enbdst Pol I cled A JBRUTEr

(1), wherein the graft copolymer having at least one

is graft copol
40% by wei ght §
| socyanate gr

isocyanate group is graft copolymer A,, that is prepared
by copolymerizing 0.05 to 40% by weight of said monomerxr

(c) having a vinyl group and an.isocyanate group in the

molscule and 96.95 to 30% by weight of said alkyl

(metha)acrylate (b) of which an alkyl group has 1 to

-

2
carZon atoms, -in the presence of 3 to 50% by weigh:t of
said thermoplastic resin (f).

(6) The resin composition as stated in above

'—J

(1), wherein the graft copolymer having at lsast one
isocvanate group is graft copolymer Ag, that is presgared
by Copolymerizing 0.0S5 to 40% by weight 0f said monomer
(R) having a vinyl group and active hydrogen in the
mOlacule and 96.85 to 30% by weight of said alkyl
(metha)acrylate (b) of which an alkyl group has 1 to 12
Carbon atoms, in the presence of 3 to 50% by weight of
thezmoplastic resin (£), and then reacting the resultant

o - P . . . '
“OLolymer with 0.1 to 50% by weight of said polyisocyanate
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14 - (RY hav¥fng a vinyl group and an active hydrogen in the mol ecul e,
2 to 50% by wej ght of said macroner (a), and 97.85 to 30% by wei ght of
said al kyl (nefha)acrylate (b) of which an al kyl group has 1 to 12

carbon atons, fand then 5 reacting the resultant copolynmer with 0.1 to 50%

by wei ght pol yi socyanate (d). (5) The resin conposition
as stated in apove (1), wherein the graft copol yner having at | east
one i socy eert-ottp | S graft copol yner A4, that is prepared by

*to0 40% by wei ght of said nononer (c) havinga—————
A | socyanate group in theys nol ecul e and 96.95 to 30%
mial kyl (et ha) acryl aflg(b) of which an al kyl group
g-Carbon atons, in the presence of 3 to 50% by weight of 5
£c resin (7). The resin compo§ijidihes ediatsbdnjwsabowsn as
(1), wherein the graft copol ynmer having at | east one
)5 whefeinopbeyhev-melechlariweightppalymer haying at
05 to 40% by wei ght of said mononer (h) having a vinyl
group and act i @1 dagtr QQEnlsﬁcrmate gr%pewlsowb%:@mwmmpmw
of said al kyl [E* grret ha acrzl ate of which an, al 3/ §roup has 1 to 12
carbon atons, ErBih hﬁFeé nEESH rSdtBYSB%‘BSWWh?&n%f 0 astic

resin (f), and then reagt L gdtggnggggyﬁc? having a vinyl group and an

copol yneri zi ng
vinyl group an
by weight of s
has 1 to 12

sai d thernopl aj
stated in abovjs
| socyanate gro
copol ymeri zi ng

isocyanate group in the molecule and 99.35 to 50% by
weight of at least one monomer selected f;om the group
consisting of vinyl acetate and said alkyl (metha)acrylate
(b).
(8) The resin composition as stated in above

(1), wherein the low-molecular-weight polymer having at

=

2ast one isocyanate group is low-molecular-weight polymer
Z3, that is pfepared by copeclymerizing 0.05 to 50% by
weight of said monomer (h) having a vinyl gzoup and an
active hydrogen in the molecule, 99.85 to 30% by

welght of at least one monomer selectad from the group
censisting of vinyl acetate, and said alkyl

A-
‘J-.

—~

na)acrylate (b), and then reacting the resultan

Gogolymer with 0.1 to 50% by weight of said polyisocyanate

’
(3y.

An adhesive can be prepared by mixing & solution

~

°- the present graft copolymer (A) in a predetermined

2mcunt and a solution of the present low-molecular-weight

sclvmer (E) in a predetermined amount, and then removing a
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copolymer with 0.1 to 50% by wei ght of said polyisocyanate %
15 - (d). (7) The resin conposition as stated in
(1), wherein the | ow nol ecul ar-wei ght pol yner havi ng at | east o

i socyanate gréup is |ow nol ecul ar-wei ght polymer 5- E[err], that is::

prepared by cgpol ymerizing 0.05 to 50% by wei ght of sai d mononer “ELE

havi ng a vinyk group and an i socyanate group in the nolecule and 99

to 50% by twei ght of at |east one nononer, sel ected fromthe group-

consi sting of*vrnyl acetate and said al kyl g tha)acrylate (b). -
(8) The resin coqggﬂg tgﬁ&% &% above (1), wherein the LR
Iomfnnlecular\ﬂﬁgﬁn poly ner aving at | east one |socyanate group TR

| ow- nol ecul ar - wei ght pol yie S alf A

copol ynerizing 0.05 to 50%)b§e ﬁg oj}n@sal ﬁ%ngge?a%L§q aV|ng a V|nyI

group and an  jnyeitiions Rwr mmrmm e %E'o‘iym%&seti aRd3@01RY not
wei ght of at | east one nononer selected fromt group consi sting of

vinyl acetate, piited taldny specifiiteidombiamtiong (Eowewd: ! hya reacting
t he resul tant copolymer with 0.1 to 50% by wei ght of sai d

pol yi socyanat e combinaBiion is preferably Aeladives \fromarthize guompar ed by
m xi ng a sol ution
consisting of A; and El, Ay and E,, A5 and E;, A, and Eq,
R and E3, A3 and E;, A3y and E3, A4 and Ey, A4 and E3, Ag
and Ej, Ag and E3, A4 and Eq; Ay, Ay and E17 Ay, Ay and
1Py and a,, Ay and Eyr Eq.
The graft copalymer (A) having at least one
isocyanate group has 2 number-average molecular weight of
10,000 to 200,000, preferably 10,000 to 150,000, and mores
preferably 10,000 to 100,000. A number-average moleculax
weight below 10,000 causes cohesion of the adhesive to be
insufficient, resulting in the adhesive failing to exhibit
satisfactory initial adhesive properties;
whereas a number-average molecular weight above 200,000
causes the melting viscosity of the adhesive to be
excessive, which deteriorates the coating properties of

the adhesive.

The alkyl (metha)acrylate portion of each o

L 1Y
(r
o)
®

grafe Copolymers Ay to Ag has a glass transition
temperature of -75°C to -20°C, preferably -70°C to -20°C,

a -
nd more Preferably -70°C to -30°C. A glass transition
!iiﬂggséEE£§§below -75°C causes insufficient cohesion of
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of the presedt graft copolyner (A in a predeterm ned anount and a
solution of §he present | ow nol ecul ar-wei ght polymer (E) in a

pr edet er mi neq anount, and then renoving a

16 solJyent fromthe m xture. In the resin conposition

of the preserjt i nvention, the conbination of copolynmers A and E is not
limted to afjy specific conbination. However, the 5 conbination is
preferably sgqlected fromthe group S|st|ng of Alerr] and E[err],

Alerr] and E[jerr], Alerr] and Eferr], Al err] and Alerr] and E[err], — —

No1] ™ S A e, )
Aerrl and FllerLaplged, @% ﬁs@}ew i et Lol i o
500, 000, pr ofpr BB OS50 D0 s 40 GO0 '?‘él)?fehé“@l% Q%rera%ﬁtl 0082,

200, 000, pref

100, 000. A nujpb £488Fe I l%?g%n
cohesi on of ti e%éﬁﬂ%{s%ve t(;rgbr?%%qﬁe?sr}}sr CI e taerde}'\gﬁgil ng 1n the acf'hél ve

failing to exhlghlorlmetéﬁt ftory initial adhesive properties;
whereas a nunber-average nol ecul ar wei ght above 200, 000 causes the

mel ting viscosity of the nfihttd YerdSede inventRetsS AN grd¥€ hesisd By at es

the coating properties of
(A) having at least one isocyanate group has an isocyanate
group content of preferably 0.01 to 10% by weight, more
preferably 0.02 to 8% by weight, and moét preferably (0.04
to 5% by weight. A shortage of the isocyanate content
causes insufficiency of heat-resistant adhesive properties
after moisture-curing, whersas an excess of the isocyanate
content results in the adhesive cured due to moisture-
curing being fragile, leading to a shortage of adhesion.

The low-molecular-weight polymer (E) having at

least one Lsocvanate group has a number-average moleculacx
weight of 500 to 8,000, preferably 1,000 to 8,000, and
more preferably 1,000 to 7,000. A number-average
molecular weight less than 500 causes cohesion of the

‘dhESIVe to be insufficient, whereas one more than 8,000

c
t_&uses the melting viscosity of the adhesive to be

- exce
- Ssive, leading to a failure in coating ofoDertLES-

Ala
; O, the lowkmolecular—wexgn polymer (E) having at least
.one
T o isocyanate group of the present invention has a glass

_v;i:ffm temperature of -20°C to 100°C, preferably -20°C
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3 the adhesfve. The al kyl (metha)acrylate portion of eagHer
of the raft copolynmers Alerr] to Alerr] has a glass transition S
tenperature ¢f -75[err]Cto -20[err]C, preferably -70[err]Cto -20[err]C,
and nore preflerably -70[err]Cto -30[err]C. A glass transition 5
tenperature el ow -75[err] C causes insufficient cohesion of

17 t he adhesi ve, whereas one above -20[err]C causes the '
sticki ness off t he adhesive at a nornmal tenpiw ture prior to curing to
be insufficignt. The glass transition gﬁperature can be neasured

using a diffgre cani cal rlneter DS ,n the
_present inve |1gén 894 hée ggf#'%csospoq %ﬁ%)“ﬁ'ﬁ EFlPé’aé:PaBnézo ¢

t Jggg f, bly 0.01 t
10% by e gt} s COHSATYEA the, s, M St R T T
pref er abl y 0. D4nerbad Grdbdioeithin 1d &NIdAGE & t?.ﬁsh%%%i@i e content

causes |nsuffHC|ency of heat-resistant adhesive propert
MDi St Ur e- cur i Ngstidlelmass B amee SHds idie SR temp e%’&“h‘li-gt bE%E Ls

in the adhesiyve cured due to noisture- curing being fragi ng .
to a shortage' ofumidigesi on. 5 The | ow nol ecul ar - wei ght polyner
(E) bhaving at | east one isocyanate group has a nunber-average -
mol ecul ar wei ght of BOChe et pirafentdldn, the00okwomd1@edlaznrd

weight polymer (E) having at least one isocyanate group
has an isocyanate group content of preferably 0.02 to 10% -
by weight, more preferably 0.1 to 8% by weight, and most
preferably 0.2 to 5% by weight. A shortage of the
isocyanate content leads to insufficient heat-:esistant.
cohesion of the adhesive, whereas an excess ther=of causes
the adhesive cured by moisture~-curing to be fragile,
resulting in the adhesion being insufficient.

The words "isocyanate content” used herein
indicate the NCO-group content (% by weight) in the
Copolymer or polymer based on a total weight thereof.

In the present invention, 10 to 90 parts by
weight of graft copolymer (A) having at least one
isocyanate, and 99 to 10 parts by weight of
low-moleculér-weight polymer (E) having at least one
isocyanate group, are combined. A ratio by wei éht of the

graft
COpOlymer hav;ng at least one isocyanate group: the

l.ow-m
olecular-welght Polymer (E) having at least one

-~

Bte group is preferably 20-80:80-20, more
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nore preferabl
t han 500 caus
one nore than
be exce
t he | ow nol ec
group of the

-20[err]Cto

t he adhesi on

1,000 to 7,000. A nunber-average

nmol ecul ar wei ght
cohesi on of the

20 adhesive to be insufficient, whereas
8, 000 causes the nelting viscosity of the adhesive to
sive, leading to a failure in coating properties. Al so,
| ar - wei gh polynmer (E) having at |east one isocyanate.
resent invention has a gl ass 33 transition tenperature of
00[err] C, preferably 20[err]& to 80[err]C. A

gl ass tran5|t|on8gg£§§6 ﬁéggﬁ BBMBmah%?e err% %Bogﬁﬁfﬁ:ﬁgggg?gé%f&gﬁeads

to a insuffici
before 5 cl
| ow ol ecul ar -
has an i socyarn
nor e preferabl

wei ght. A shg

fakring at!16KLECERCOL sbFREDE
i gh¥ealikeBOLYHBE

ate group cont ent —of

80e8 18ui D MRCBEEELEY

t 0]
pre?eragga&ﬁe£§@§ot€8€?'§HS¥§E§E§eﬁE up

YiheréakOalYah¥unli ke 8RInMIGtp aﬂfsfsyabéygﬂt2c&ﬁséé>by

rtage of the | socyanate content leads fo insufficient

heat - resi st ant gxcessivBemedRify wiecadheq ¥€, thBeca@nes e gxtaadihBekgof

causes
resulting int

t he adhesive cured by noisture-curing to be fragile,

R tediiexatioheing coatihll préperties of the adhesive.
| Now preparation of the graft copolymers A; to Ag
having at least one isocyanate group will be described
hereinafter.
The copolymer A, can be prepared by grait-
polymerizing thé monomer (c¢), having a vinyl group and an
isocyanate group in its molecule, on the thermoplastic

resin (£). M¥ore particularly, the thermoplastic ressin (f)
is melted together with the monomer (c) and an ozganic
peroxide, above a softening point or melting point cf the
resin ff) and above a decomposition temperaturs of the
organic peroxide in an extruder or a kneader, leading to
graft polymerization between the monomer and the resin.

The graft copolymer A, can be prepared by

\ Copolymerizing the monomer (¢) having a vinyl group and an

; 1socyanate group in its molecule, the macromer (a) -

hatfng @ vinyl group at a terminal end of its molacule and
naci | '
9;%?9 2 number-average molecular weight of 2,000 or more,
 9lass transition temperature of 20°C or more, and

%*Yl (methaj)acrylate (b) whose alkyl group has 1 to
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5 iThe words "isocyanate content” used herein I ndi cate the
NCO- gr oup cont ent (@6by melght) in the copol yner or polyner based on a
total weight i hereof. In the present invention, 10 to 90
parts by wei ght of graft copol yner (A) having at |east one

i socyanate, and 90 to 10 parts by weight of | ow nol ecul ar - wei ght

pol ymer (E) having at | east one | socyanate group, are conbined. A
rati o by weidpt of the graft copol ynmer Q? { Nng at | east one isocyanate
group: the | ow- nol ecul ar - wei ght polymer E% having at | east one -
| socyanate grpu2 icaxpoaf etanky A6rfiB189- 28y gBlAtion polymerization, in

19 preferfpbly 30-70: 70-30. An anount o? graft copolyner (A havi ng
at | east one so@pdﬁ@ﬂé:gﬂcuphEepsesbnnelefparpalbuerlzamﬁbghtnﬁauaear_
cohesi on of the adhesive to be insufficient, wher eas an anount nore

t han 90 part st by melght Thgsgrats cepoéymereAgebannbevpsepar&ﬂ b¥ the
adhesi ve, legding t deterioration in coating properties of the

adhesi ve. COP°1Ymer1=N8WvBhEpapapmen oh)thavgngie vinplygepspAkedr] to
Alerr] 1jV|Qg at Y%Ist one |socyanate group will be-described

herei nafter. ogeRgh EGpUF}ﬁEFeifErW}téaﬁnbé59¢ﬁéaﬂéé gyoypaft -
polymeri zing [ g, TR MRhekbhe, "8 18%m3ctondr ¥47 P A %S aliy1
(metha)acrylate (b) whose alkyl group contains 1 to 12
carbon atoms, normally, by solution polymerization, in a
solvent, in the presence of a polymerization initiator,

and then reacting the resultant copolymer with

polyisocyanate (d).

The ingredients for the graft copolymer A, arel
used in amounts such that the monomer (c) Lis 0.05 to 40%
by weight, the.maéromer (2) is 2 to 50% by weight, and the
alkyl (metha)acrvlate (b), whose alkyl group has 1 to 12
carbon atoms, is 97.95 to 30% by weight.

The ingredients for the graft copolymer A; ars
used in amounts such that the monomer (h) is 0.0S to 40%
by weight, the macromer (a) is 2 to 50% by weight, the
alkyl (metha)acrylate (b), whose alkyl group has 1 to 12

ca :
Tbon atoms, is 97. 85 to 30% by weight, and the

i POlYisocyanaLe (d) is 0.1 to 50%.

”ﬁﬂvan_.

The-graft copolymer A, may be prepared by

:S?anate group in its molecule and the alkyl
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i socyanate gfoup in its nolecule, on the thernoplastic resin (f). Mre
particularly} the thernoplastic resin (f) Is nelted together with the
nononer (c) and an organic 5 peroxide, above a softening point or nelting
poi nt of the resin (f) and above a deconposition tenperature of the
organi c perokide in an extruder or a kneader, leading to graft

pol yneri zati bn between the nononer and the resin. The graft
copol yner A2{ can be prepared by copolynerfz{ng the nononer (c) having a

i) ST (15) ¢ oASm I L FEONES SRS T 12
S e SRS oo Y L% bl 1ot pne, By, Wilfrion A9 @ glass
| potyiethea el | €' Sebaih hddbared by dissolving the
R £SO E 61 VoIS Xene promncs o5 5.1

vi nyl s Be ilve hydrogen that will react with an
VLBYimEEPUe 20 i epatbve hYOr 00

| socyanate ¢ In 1ts no e, said macromer (af, and the al kyl
(metha) acryl gte (b) whosepal &f&fgr%mﬁlﬁ; may ®el preparddiiipn atons,
normal Iy, byfsolution.polynerization; in a solvent, in the presence of
a p0|yner|Za"Qprﬂyﬁéﬁiﬂing the monomer (h) having a vinyl group and

vi nyl group

- havi n
havi ng a nu
transition t
(et ha) acryl
20 12 ¢
solvent, in

graft copoly
(h) having a

active hydrogen that will react with an isocyanate group
in its molecule and the alkyl (metha)acrylate (b) whose
alkyl group contains 1 to 12 carbon atoms, normally, by
solution polymerization in a solution prepared by

dissolving the thermoplastic resin (f) in a solvent, in

the presence of a polymerization initiator, and then

The ingredients for the graft copolvmer A, ars
preferably used in such amounts that the thermoplastic
resin (f) is 3 to 50% by weight, the monomer (c), having a

vinyl group and an isocyanate group in the molacule, is

-~

%&P.OS to 40% by weight, and the alkyl (metha)aczylate (b),

The ingredients for the graft copolymer Ag are

E”enlently used in such amounts that the thermoplastic
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and then reacting the resultant copol ynmer wth pol yi socyanate (d).

The ingredients for the graft copolynmer A2 are used in amounts such
that the nmononmer (c) is 0.05 to 40% by weight, the macroner (a) is 2 to
50% by weight, and the 5 alkyl (metha)acrylate (b), whose al kyl group has
l1to 12 carbon atons, is 97.95 to 30% by wei ght. The

I ngredients for the graft copolyner A3 are used in anmounts such that

t he nononer (h) J 05 to 40% by ‘wei @12 the macromer (a) is 2 to 50%
by wei ght, the : gieet ha) acrylate (b), whose al kyl group has 1 .to 12
carbon atons, i Saté 0gBOIP i WitigmqLlaawie hd.s 0. Ofiolm dy dmte (d) is
0.1 to 50% ﬂhj The graft copol yner A4 na e prepared b

copol ymeri zi ng { iﬂ-nmm@rth%)aikﬁﬂrﬁpeﬁhﬁ a%ﬁjiy haoge by nat e

in it \
Eroyp |n_| > 5 conveniently g;s 1 to 12 carbon atoms, is 96.85 to
21 (et ha). B at e (b% ose, al k %{O%f nt ai s gﬁ car bon
by VoL ea’\!@ %qya p‘(ﬂo i% % P¥ol ution
prepared by di sji ng t he thernnplastlc resin (f) in a solvent in the
presence of a
, p onmer (h)
having a vinyl gsup andl%‘9 8{%?%%1%?09%0&# #%'ﬁq' g‘ Wi th an
| Socyanate grouy "'g:az.m.ﬁ& LoG-RDL ECU £ ARk e ﬁémeémlhqg@cgy |31 (W

atonms. This is

"hﬁolynerlzatlon initiator. The graft
copolynmer Alerr
whose

cribed hereinafter.
The low-molecular-weight polymer E; can be
gfepared by copolymerizing the monomer (c), at least one
monomer (G) selected from the group consxst ng of vinyl
acetate, and the alkyl (metha)acrylate (b), whose alkyl
gzoup has 1 to 12 carbon atcms, usually by solution
polymerization in a solvent in the presence of a
oclymerization initiator.

Particularly preferably, the ingredients for the

low-molecular-weight polymer E, are conveniantly usac i

o |

such amounts that the monomer (¢), having a viavl gzoup
and an isocyanate group in its molecule, is 0.05 to 530% by
weignt, and at least one monomer (g), selected from vinyl

acatata and alkyl (metha)acrvlate, is 99.95 te 50% v

~veight
The low-molecular-weight polymer E, can ke
°rigared by graft polymerizing said monomer (c) on at

one resin (i) selected from the group consisting of

- This Sheet Has Been Replaced




al Kyl gfbup coéntains 1 to 12 carbon atons, nornmally, by solution T

pol yneri zatio in a solution prepared by di ssol ving the thernopl asti

resin (f) in solvent, in the presence of a polynerization initiator:

and t hen reacting the resultant copolyner with polyisocyanate (d). 5

The ingredientgs for the graft copolynmer A4 are preferably used in such
anounts that tghe thernopl astic resin (f) is 3 to 50% by weight, the '
nononer (c), Having a vi nyl group and ang¥§ocyanate group in the :

mol ecule, is ¥ 0.05 to 40% by melght and aIkyI (netha)acrylate (bf*"“’

whose al kyl grfoup cqnveniently 1 to 12 carbon.ato s 96.95 to-
30% by wei ght .| 43 o1dum Tesin, dFﬁGF@&FSHtge GPIFH@ §F§FP'CGB§P9ﬁ§r

Alerr] are ! n d_in ch_a hat .t he thernpoplastic
r£3|n](f) is 3:5 %?%a k%&r%égnpﬁg Hg(%%gl avi érg Pgrt%FﬁgPrbYoup
and active h dr h

22 :gocygna te g?gggpbkgﬁﬁgbﬁb cu gl tge §°P8m35w(89 with wei ght, and

the al kyl (nethaagndaat Wﬁ%ﬁ%ﬁ?&ﬁé n isent.ly to
12 carbon ator‘rrs?éis 96. 8%9552}1 0% Ited QE ggﬁ& Bséggig‘n%% t%g?e&e

0.1 to 50% by : fesimfi gydrogenated) terpuaw &regaar ahbﬂﬁaQ&yI kg kBacyanate
group coﬁtalnlng | ow nol ecul ar- wei ght polyners E[err] “to E[err] wll
be :presence of said organic peroxide at a decomposition
gtemperature of the organic peroxide and a softening
temperature of the resin or more.

The low-molecular-weight polymer E5 can be
preparad by copolymeizating said monomer (h) and at least
ong monomer (g) selected from the group consisting of
vinyl acetate and the alkyl (metha)acrylate, whosa alkyl
group contains 1 to 12 carbon atoms, normally by solution
polymerizaticn in a solwvent, in the preéence of &
polymerization initiator, followed by reaction of the
resultant copolymer with polyisocyanate (d).

The ingredients for the low-molecular-weight
polymer E3 ars conveniently used in such amounts that the
monomer (h), having a vinyl group and active hydrogen that

will react with an isocyanate group in the molecule, is
0.05 to 50 parts by weight, and at least one monomer (g),
Selected from vinyl acetate and alkyl (metha)acrylate, is
; 99.85 to 30% by weight, and the polyisocyanate (d) is 0.1
0 50% by weignt.

Next, ingredients used for polymerization of
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descri bed heneinafter. e emrrretows nol ecul ar - wei ght  pol yner -
E[err] can bgq prepared by copol ynerizing the nmononer (c), at |east one
nononer (g) delected fromthe group consisting of vinyl acetate, and
the al kyl (ngtha)acrylate (b), whose al kyl group has 1 to 12 carbon
atons, usual lly by solution pol ymeri zation in a solvent in the presence
of a 5 polynerization initiator. Particularly preferably,

the ingredients for the | ow nol ecul ar - ght polymer E[err] are
conveniently =a 1 n . such.anpu ) hawgng a vinyl
gr oup feach SF% eatgga%rtofﬁaﬂm r{&)eg’ﬁvg?ﬁrg‘:o%ésf 0 50% by e
wei ght, and #| east NG 8 MraeS t fI_ ik wheY bolvmerdqa@hjat e and
al kyl (et ha_iiﬁ%xae, [ s% atn((‘)gg@’f?fﬁ%&q'aﬁreig’%t&. b ymemi{E) -The .
| ow ol ecul agiwei gt s RO WBHstESrP anate_(j-rgeﬂé%?e,dwlﬂllgbéf deRnimRE" Zi ng
sai d nononer onat 5 least one résin (i) selected fromthe group -
ereinafter. - . 23 petrol eum resin,
roleumresin, terpene resin, and hydrogenated terpene
ticul arly,The moromery (=) pMagpdeedealpctied forothehe guoup (c)

l eamresin, (hydrogenated) petroleumresin or terpene
consisting of m-isopropenyl-c¢,c’-dimethyl benzyl

consi sting ofE:
hydr ogenat ed
resin. Mre
W th pe

.

jsocyanate, p-isopropenyl-c,c’-dimethyl benzyl isocyanate,

R YR e

methacryloyl isocyanate, 2-methacryoyl oxymethyl
isocyanate, 2-methacryoyl oxyethyl isocyanate, 2-

methacryoyl oxypropyl isocyanate, acryloyl isocyanate,

acryloyl oxymethyl isocyanate, acryloyl oxyethyl
isocyanate, and acryloyl oxypropyl isocyanate.

The macromer (a) to be used in the prasent
invention may be represented by the following general
5 formula (I):
rormula (I)

K-(L),-¥

n

wherein L is a divalent organic group, K is a

viayl group copolymerizable with alkyl (metha)acrylate, M

is a hydrocarbon group having a number-average molecular
weight of 2,000 to 50,000 and a glass transition
temperature of 20°C or more, and n is 0 ox 1.

More preferably the macromer (a) is a polymer-

like monomer represented by the following general formula
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5 resin, (hydyogenated) terpene resin, normally in the presence Of ¥
said organi c peroxide at a deconposition = "tenperature of the organic

per oxi de and aj} softening tenperature of the resin or nore.
The | ow nol ecul ar-wei ght polynmer E[err] can be prepared by copol ynei zating
said nononmer () and at | east one nononer (g) selected fromthe group
consi sting of vinyl acetate and the al kyl (netha)acrylate, whose alkyl
group contains§l to 12 carbon atons, normallggy sol ution
pol yneri zationfin a solvent, in the—preserce®®¥-a 5 polynerization. —
initiator, folwomndlby(léhction of the resul tant copolynmer with
pol yi socyanat e §(d) . The ingredients for the
IOWFnDIecular-»ﬁigﬁr(X'Y)npﬁlyner E[err] are conveniently used in such
amounts that the nmononer ., , . havin Vi &P, apd; @cih Veydrogen
t hat will Jreact mﬁtﬁﬁﬁﬁe+ég%ybﬁa?§ §?§%%i$%at e ol ecuf e, issx? . 0.05
to 50 parts by jwei ght _ and,at_l e ne bShyl groust! &cheeh{iens
vinyl acetate gra% Fk?lc?ﬁg?ﬂg agiéFgfe?HPégggér 99?859to 6@6by me?ght,
and the pol yi sdcyanate_(d) A S5Q%aby weight. - Next, ingredients
F%?gfigr gfphangléne grobB, .

used for pol ymdh i 24 each
of the graft c@polyner (g having at least one Osocganat e group and
| ow- nol ecul ar - wei ght polxner (E) |

;(CHz )5 (0-<I:-CH2 Y= o -o-cnz-crxz-uﬁ-c-o-c‘:-cnz-
Ry "Ry
0
>r =0-CH,-CH-CH,-0-C-CHy-2~, wherein R; and Ry each are a

b

hydrogen atom or an alkyl group having 1 to S carbon atcms,
CH,

Z is thio group or -CHZ—A—, j is an integex of 0 to 2,
CN

and k is an integer of 0 to 3.)

Also, n is 0 or 1, and M is a hydrocarbon group
having a number-average molecular weight of 2,000 to
50,000 and a glass transition temperature of 20°C or more.

K in the above described general formula (II) of
the macromer (a) has the following general formgla-(III):
Formula (III)

CH=C-

||

R Ry

wherein R is a hydrogen atom or COOR; (Rj is a

This Sheet Has Been Replaced

e




MEsRsotyamate group, will be described™ - =={8
(c) may be selected fromthe group consi sti NG

havi ng at lleast™

The nnnoned

m i sopropenyl -[ err] -di met hyl benzyl | socyanat e, s
p-isopropedyl-[err]-dinethyl benzyl i socyanate, met hacryl oyl

| socyanat e,; 2- et hacryoyl oxynet hyl i socyanate, 2-methacryoyl oxyethyl
|socyanate“ 2- .0 nmethacryoyl oxypropyl ocyanate, acryl oyl isocyanate,

acryl oyl ‘ Heyt—tsocyanate, acryl oyl oﬁé hyl i socyanate, _and

acryl oyl §%,1 i socyanate. The macromer (a) to be used in
the presentillt. 4 hREaNAtOR oRYldwer epllegbngesup), tamd fR] | oviachydreged .5
formula (1) fhyd Eornula (. [err] wherein L is a

z{damgbaumethylsgapup vinyl group copol ynmerizable wth alkyl
g£e, M is a hydrocarbon group having a nurber-average

wei ght oK gfonmet@eser@bofgnuuhagtbgh of e tMBFTOmMer
20[err]C or nore, and n is_ O or h£
preferabl y e appdsopErieEdbliy Hepse§anted by tm?k%°¥&ﬁﬁ%ﬁﬁ FeRPERent ed by

the foll ow ;general &grnula 5 (I1):
25 3 formula

(et ha) acr
nmol ecul ar
t enper at ur ¢

P rormla (V)
: Ry Rq Rs
_(c-cxz)p-(?-cnz)q-(f-cxz)r-Rj
Ra Ry Rg
ﬁ- wherein R;, Ry, R3, and Ry each are a hydrogen

atom or a lower alkyl-.group having 1 to 5 carbon atoms, R,
a 8 | ;
is \;;5/ , Rqy is -COORg, Rg is -CN. Rg is a

hydzogen atom or a lower alkyl group, and Rgq 1is a lower
alkyl group. Also, P+g+r is an integer of 20 to 500, and

P, ¢, and r each are an integer of 0 to 500.

P
=

The macromer (a) is preferably selected Irom the
following:

0 H

[ l
K-C-(O-?—CHZ)S-M

Ry
H

K—CHZ—(O-T-CHZ)S—M

R l It —
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Formula (I1) ; [err] wherein K is as described above, X is

an oxy group, a carbonyl group, an oxycarbonyl group, a nethylene 5
group, or a phenylene group, and Y is Herr] or
[err], wherein Rerr] and R err] each are a hydr ogen at om or an

al kyl group having 1 to 5 carbon atons, Zis thio group or [err], |
Is an integer of 0O to 2, [err] and k is an

integer of 0 ta Al so, n (O or 1, and Mis a hydrocarbon

group havi Vg{unber-aberage nol ecul ar wei ght of 2,000 toO 56,666
‘and a glass trtion tenperature of 20[err] C or nore. Kin
t he above desciged general formul ad(l1) of the macroner (a) has the
foll owi ng gene gk (rny: | Formula (I11) CH=C- - .
R R her ei '_%Hz‘th‘f'o@ézﬂgﬂbm or COOR2 (R2 is a
Ry '
o .. H

| |
K-0-C~CH,~(0-C-CH, ) g-M
Ry
H

|
K—OC52CH2-(O-$-CH2)S-M
H

- 0 0O H

I l
K-C-OCHyCH -NH~C-0-C~CH,-M

l

Ry

KR T PP
ALY 2 XTT PR e
R ,
. y - S -
- oY AR
1 T
o tE N
: 4 T

9

K—C-O-CHZCHCHZO—?—CHZ—S-%
[
|

OH - O
0 CHj
K~C~OCH,CHCH ~0-C~CH,CH,~C-M
| éH ; by

wherein Ry and R, are a hydrogen atom or a lower
alkyl.group of 1 to 5 carbon atoms, and s is an intesger
from 0 to 3.

Preferably macromer (a) is at least one salectad
f?gm the group consisting of (metha)acryloyl-group-
It terminateq polystyrene, (metha)acryloyl-group-terminated

- 1
o LY (t-butyl styrene), (metha)acryloyl-group-terminated
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Rwes

26ﬂbhydr094n atom or |ower al kyl “gi8ipY="and Rlerr] i's a hydrogen afOm

met hyl group. K of the general formula (I1) of the macromner -3

is preferably represented by the follow ng general fornula (IV): FornulaZsas
(1v) Lo [err] wherein R err], Rerr], Rerr], and Rerr] -
each are ajhydrogen atomor a |lower alkyl group having 1 to 5 carbon - -
atons, R2 S

[err] R[err];é -COOR[err], Rerr] -is -CN

ogen atom or a | ower alky ,group, and RO is a | ower :

al kyl grou&ll so, P+g+r is an _integer of 20 to 500, and p, G, and T Eastr—=

are an intgeer of 0 to 500. The macroner (a) is preferably

;?'FCte? f riEgnLi e (atnethyplngtyrene), (metha)d@¥yloyl-group-terminated
err - : ;

Rlerr] is

?PolYVinyl toluene, and (metha)acryloyl-group-terminayed
%;olymethyi methacrylate.
_E- _ These macromers (a) are- generally polystyrene,
'icopolymer of styrene and acrylonitrile, poly(t-butyl
styrene), poly(c-methyl styrene), polyvinyl toluene, and
; polymethyl methacrylate introduced vinyl group, such as
- methacryloyl group or acryloyl group at the terminal

group, which prepared by living-anion-terminating method

or chain transfer polymerization process and the like.

The living-anion-terminating method comprises living-

anionic-polymerizing a monomer, such as styrene,
; acrylonitrile, V%nyl toluene, t-butyl gtyrene, a-methyl
styrene, methyl methacrylate, or the like, and resacting
the growth living anion with a terminating agent which has
a2 double bond, to synthesize macromer, as disclosed by
Milkovich et al. and as described in U.S. Patent Nos.
3,786,116 and 3,842,059. The second method of terminating
comprises introducing an alkylene oxide, such as ethylene -
oxide, in the living anion, to make alkoxide ion, further

; Protonating, to obtain a hydroxy-terminated polymer. ' Then

r i . .

acting a hydroxyl group with isocyanate alkyl acryvlate
or ) '
Methacrylate having 1 to 4 carbon atoms in its alkyl
r .

9Toup, to synthesize a macromer that has a vinyl group.

In the chain transfer polymerization process,
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wherein R[}
carbon ato

err]sand R2 are a hydr ogers o

CLERE BT - alkyl group of 1't0'5
5, and s is an integer frofiE;

Preferably nacroner :

(a) is at Jeast one selected fromthe grOUpgconS|st|ng of
(et ha) acryl oyl -group- term nated pol ystyrene,
(et ha) acryl oyl -group-term nated pol y(t-butyl styrene),

(et ha) acryl oyl - group-term nat ed '
poly (a-nefhyl styrene), (netha)acryHbyL-ngEP-terninated

‘ﬁ”éal po;ymerization is caﬁried oﬁ% using a

;éolymerr and reacting the functional group wifh, for
iixampler glycidyl methacrylate and the like, to synthesize

' a macromer that has a vinyl group.

Shad 13

The macromer (a) has a glass transition

temperature above 20°C and a number-average molecular

weight of more than 2,000. The glass transition

' temperature of the macromer (a) is preferably 40 to 200°C
more preferably 60 to 150°C. In the case of a glass
;transition tempefature of below 20°C or a number-average
gmolecular weight of less than 2,000, the cohesive force
before moisture-curing become insufficient. It is more
..... able to have a number-average molecular weight of

less than 50,000. When the number-average molecular

iweight is too large, the melting viscosity of the adhesive.
beccmes too high, resulting coating properties become i

wreng.

% . Alkyl (metha)acrylate (b) whose alkyl group has
1 =0 12 carbon atoms include one or more selected from
?mEChYl (metha)acrylate, ethyl (metha)acrylate, n-propyl

(netha)acrylate, isopropyl (metha)acrylate, n-butyl
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pol yvi nyl tlluene, and (netha)acryloyl-group-termnpated polynethyl

nmet hacryl at'e. These macroners (a) are generally polystyrene,

copol yner of styrene and acrylonitrile, poly(t-butyl styrene),
poly([err]-methyl styrene), polyvinyl toluene, and polynethyl nethacryl ate

I ntroduced vinyl group, such as nethacryl oyl group or acryloyl group at

the termnal group, which prepared by living-anion-term nating nmethod or
chain transfer polynerization progess agg he like. The

| i vi ng-ani on-terninating nethod conpris i-ving- anionic-polynerizing a — ~
nononer, su S tyrene acrylonitrile, vinyl toluene, t-butyl styrene,
[err]-nethy ftyre
growt h |ivi et
synt hesi ze & oner,

net hyl, net hacrylate, or the like, and reacting the -
QEﬁH?téltéﬁﬁpﬁ§ylndm§§éﬁﬂaﬁﬁYéﬁtﬁasamxldouble bond, to

i é % scl ose M I kovich et al. and as described in ;
U.S. Patent ffnetha RcR ﬁ&Y é@ftbaéacrYﬁétEecBﬁHtﬂﬁthod of
term nating

3 rise trodu an al kyl ene_oxide, such_as ethyl ene
oxide, int ’"?égk) n| .’ 95 ém§I % iﬁﬁe'fb$?ﬁ€FYlprotonating, to
bt ai hy @ d pol Th d i th
?fog;gﬂg}eyg(”%kég ry a%g% ‘ﬁéﬁﬁ'cPfFﬁ'efﬂﬁgﬁﬁéa§r¥6a§ rréégﬁg;?gﬁsm{h

its a 3 eS| r S rou
Lol e S R Gl RR ) aE0912087 BeKLPY! 07 WP

In the chai
(metha)acrylate, and pentyl (metha)acrylate.

The alkyl (metha)acrylate to be used for the %
graft copolymer of the present invention preferably has a
alkyl group of l to 12 carbon atoms, and the average
number of carbon atoms in the alkyl group is ¢ to 12.
Aforamentioned definition that having 1 to 12 carbon atoms
in the alkyl group, and 4 to 12 of average number of the
carbon atoms refer to that the average number sﬁmmed up
she product of weight fraction of each alkyl
ne:ma)acrylat= to all the used alkyl (metha)acrylats by
lumber of carbon atom of the alkyl group is 4 to 12.

The number of carbon atoms of the alkyl group of
2 alkyl (metha)acrylate to be used to the graft
‘Cpolymer (A) is preferably 1 to 10, more preferably 1 to .
; the average number of carbon atoms of the alkyl group
S preferably 4 to 10, more preferably 4 to 8, with n-
utvl acrylate, 2-ethyl hexyl acrylate, iscoctyl acrylate
eing especially preferred. |

The number of carbon atoms of the alkyl group of |

he alkyl (metha)acrylate to be used ta +h~
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29 radical polynerization is carried out using a polynerization

initiator, such as 4,4'-azobis-4-cyano- valeric acid and the like, in the
presence of a chain- transfer agent, such as thioglycolic acid and the

like, to introduce a functional group in the term nal of the polyner, and
reacting the functional group with, for exanple, glycidyl methacrylate and

the like, to synthesize a macroner that has a vinyl group. . The
macronmer (a) has a glass transition kB tenperature above 20[err]C and a
nunber - aver goepml-ecutar  wei ght of more t§dn 2, 000. The gl ass-i+ansiter————-r
t enperat ure @B nacroner (a) is preferably 40 to 200[err]C, nore

preferably 5-.150[err]C. In the case of a glass transition tenperature
of bel ow 20QE¥ 1 Cro/l edulaFbaeigner patyma®! eayl 25 &\_Esélf?réf_ei'85§ytbaﬂo 2, 000,
the cohesi g-orce before noisture-curing becone insufficient. It is. nore

preferable
When the n
Vi scosity o

ﬂﬂygg&en@thErabeyagetanbecuIan wei ght of [|ess than 50, 000.
r-average nolecular weight is too large, the nelting
he adhesi Tae bovomes (b9 hsgprefesablynatcbeastgopeoperties
becone wr OB Al kyl (metha)acrylate (b) whose al kyl group has
1 to 12 car@drseitested $acid&henaroupnorasietingecdff nonemepshhaving a

met ha) acr yiat e, et hyl met ha) acryl ate, n-propyl nmet ha) acryl at e,
( ) 4 mmyaﬁa§+§é§¥qh=%ypy¥as hydrogy gxhyl((meth;)ac¥ylate,

i sopropyl (§
hydroxy propyl (metha)acrylate, and the like; unsaturated

carboxylic acid, such as (metha)acrylic acid and the like;
and monomers having an amide group, such as
(metha)acrylamide and the like, with especially hydroxy
(metha)acrylate being preferably used.

As the above-mentioned thermoplastic resin (£f),
a2 rasin substantially existing no active hydrogen resacting
with isocyanate.group, such as hydroxyl group, carboxyl
group, amino group, urethane bond, amide bond and urea
cend, and the like, is used. Such resin may be one or
mere selected from the group consisting of a styrene-based
5lock copolymer, such as styrene-isoprene-styrene block
copolymeric resin, styrene-ethylene-butylene-styrene block
copolymeric resin, styrene;ethylene-propylene—styrene
Slock copolymeric resin, and the like; polyethylene,
2thylene-vinyl acetate copolymeric resin, ethylene-ethyl
acrylate copolymeric resin, ethylene-ethyl methacrylate
Sopolymeric resin, styrene-alkyl (metha)acrylic ester
FTalt copolyméfic resin, styrene-alkyl (metha)acrylate-

“inrl acetate graft copolymeric resin, ethylene-propylene

This Sheet Has Been Replaced

TR




30 (nethaéacrylate, | sobutyl (netha)acryl ate, .anyl (netha)acrylate, hexyl
(nmet ha) acryl ate, heptyl (netha)acrylate, octyl (netha)acrylate, isooctyl
(et ha) acryl ate, 2-ethyl hexyl (nmetha)acrylate, decyl (netha)acrylate,

| auryl (metha)acryl ate, benzyl (netha)acrylate, and pentyl

(et ha) acryl at e. The al kyl (neihg)acrylate to be used for the
graft copolyner of the present invention §Weferably has a alkyl group of 1
to 12 carb atons, _and the average nunber of carbon atons in the al kyl

group is - 12, Aforenent defTmitTonmtha 1 to 12 carbomr—
atons in lﬁyﬁﬁﬂ&n'abﬁtxlt6“§§eaﬁ é§8?5§§en n%ggrbf the "carbon
atoms refefg . to that th nmber duct of wei ght
fraction llﬂ £%é§§g¢l F?Fénfnggﬂyﬂgﬁe ggg glky

(netha)acr%lat

q{ggq haiehkykbogboyRrekscsd to 12.
The numberEeR° :%h at ons of t %%k?%%g?qgggo?la#he g ky?ﬂ?netha)acrylate

to be use tex HN 3;?&:6? 120k, ebatabblyhrbehifle nore

pref erabl y: is“[% e%ﬂﬁe eaverag YJof car bon gt o%rof the’al kyl group
is prefer dbl?/ Fmide 1Gho IEFinlr ehiiodly, 4apenifiwdt thylehet-ylingdryl at e,

2- et hyl acrylate I sooctyl -acrylate being especially preferred.

acetate copolymeric resin, ethylene-acrylic acid
copolymeric iesin, and polyaminé and the like which
existing active hydrogen reacting with isocyanate group in
large amount ié not suitable since variation of melt
viscosity when coating become great.-

As the thermoplastic resin (f), preferably,
s=7-2ne-based block copolymer are used, and these can be
mentionad one selected from the group consisting of, for
example, X-Y-X block copolymer, X-Y copolymer, (X-Y)n
star-type block copolymer and X-(¥-X),-Y block copolymer
(whezein, X is a polystyrene block or a poly e-methyl
styzene block, ¥ is a polyolefin block, represented by a
tolvbutadiene block, a polyisoprene block, a hydrogenated
colvbutadiene block, or a hydrogena;ed polyisoprene block; -

m is an integer from 3 to 10; and n is an integer from 2

In the preparation of said graft copolymer (A)
and said low-molecular-weight polymer (E), as said
colvmerization initiator, the following initiators can be

us2d: dicumil peroxide, benzoyl peroxide, t-butyl
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The nunber of carbon atons of the alkyl group of the alkyl (netha)acrylate
to be uséd to the 31 | ow nol ecul ar - wei ght
polymer (E) is also preferably 1 to 10, nore preferably 1 to 8.

The nono (h) is preferably at |east one selected fromthe group

consi sti hg of nonomers having a hydroxyl group, such as hydroxy et hyl

(et ha) a¢ryl ate, hydroxy propyl (netha)acrylate, and the |ike; unsaturated
carboxyl §c_acid, such as (nmetha)acrylic aci d3@®d the like; and nonomers
havi ng aggam de group, such as (netha)acryl-am de and the |ike, w.th L
especi al By hydroxy (metha)acryl ate being preferably used. As T
t he abov§- ; aﬂhyﬂnﬂﬁxﬁnna£ErssdnlqirbLS&tFB§FﬁlsEB§P§Hﬂ|aIIy ]
exi sting§no active hydrogen reacting wth isocyanate g , such as . ;
hydr oxyl gnuué'hﬁﬁQ§9qM“v%ﬁtﬁﬂ?‘d&#ﬁﬁbuéYéeﬁltEiéFhaﬁé 58 dPe§HF&99bond and
urea bofjd, and the like, is used. Such res or. _nore sel ected

from t he | greothy &on HeHIXY Rivalake, éﬁ@nEXQeBﬂSP£EF°§6§8I'yﬁﬁf“,enguch as
Syt ene. bt MACTE T e ki ero HRg BLTRORHR Ae 2 s8RRDLs-(2,4-

;Eﬂyg,:? ﬁ;/I r%:me 2 g Q}Q’i%ﬂﬁ&lg’}e ﬁu%ylc%%é’:'ﬁ“ ¢ rﬁ'ﬁlt@wl aadoilhe |ike;

neohexanoaté,'di-t—butyl peroxide, azodicyclohexyl

carbonitrile, «,x-azodiiso dimethyl butyrate, succinic
peroxide, dicumene peroxide, dichloro benzoyl peroxide,
and the like.

As a solvent can be used ethyl acetats, butyl
acetate, benzene, toluene, xylene, cyclohexane, methyl
ethyl ketone, and the like.

When said graft cogolymer (A) or low-molacular-
weight polymer (Ei is synthesized, other monomer which 1s
copolymerizable with said constituting component can be
usad as a copolymerization component in the range not fail
the feature of the present invention, preferably less than
30% by weight, such a monomer includes «,f-unsaturated
carboxylic acid, such as acrylic acid, methacrylic acid, -
crotonic acid, maleic acid, and fumaric acid, and
anhydrides thereof; monomers having a hydroxvl group, such
.as hydroxyethyl (metha)acrylate, hydroxypropyl
(metha)acrylate, and the like; monomers having a glyqidyl
group, such as glycidyl (metha)acrylate; unsaturated

.~ .Carboxylic amides having an amido group, such as
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et hyl ene+vinyl acetate copolyneric resin, ethylene-ethyl acrylate

copol ymeric resin, ethylene-ethyl nmethacrylate copolyneric resin, e

styrene-al kyl (metha)acrylic ester graft copolyneric resin, styrene-alkyl
(metha)acrylate- vinyl acetate graft copolyneric resin, ethylene propyl ene
32 copolyneric resin, butyl rubber, isoprg&i rubber, isobutylene rubber,
acryl resin, ethylene-butene copolyneric I n ethyleneépropylene-diene
copol yneric resin, polyester and polypropylene but polyurethane,

T es

corol v IR G S RRRRST K e R ERORMTE R BTG, BTHBSET °

| TR S B st
ferabl|F, b A
et Al el Mt e, G

bl ock co r@b idXn¥é,CARALYARY, am¥ndlthyd! @ﬁeeuasea&fgkteoraakwﬁ{nand
) bl ock copolyner (whereiil, X is a polystyrene block or a-
pol y [err. n&hﬂﬂoethyarQﬁEtHEQQ%rjidﬁ%,aaﬁa|iﬁéelineb|9ﬁa fuephegented by a
| " monomers haVingla phosphoric acid group, such as acid
phospho oxyethyl (metha)acrylate, acid phospho oxypropyl
(metha)acrylate, and the like. Monomers such as vinyl
acetate (excepﬁ.in the case of low-molecular-weignt
polymer (E)), (metha)acrylonitrile, and the like can also
be copolymerized. further, multi-functional acrylates,
represented by triethylene glycol diacrylate and
pentaerythritol triacrylate; multi-functional
methacrylates, represented by ethylene glycol
dimethacrylate, trimethylol propane trimethacrylats,
divinyl benzene, and the like.

Polyisocyanate (d) includes tolylene
diisocyanate, (hydrogenated) tolylene diisocyanate,
diphenyl methane diisocyanate, (hydrogenated) dighanyl
methane diisocyanate, hexamethylene diisocyanate,
iscphorone diisccyanate, napthalene diisocyanate,
Polymethylene polyphenyl polyisocyanats, phenylene
diisocyanate, xvlilene diisocyanate, (hydeogena:ed)
X7lilene diisocvanate, methaxylilene diisocyaeate,

Cetramethyl xylilene diisocyanate, and the like, and
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polybutadie%e bl ock, a polyisoprene block, a hydrogenated pol ybutadi ene ..
bl ock, or a hydrogenated polyisoprene block;- mis an integer from3 to
10; and n is an integer from2 to 50). In the preparation of
said graft copolymer (A) and said | ow nol ecul ar-wei ght pol yner (E), as
said polynerization initiator, the following initiators can be used:

di cum | peroxi de, benzoyl peroxide, t-butyl :

33 peroxy-2-ethyl hexanoate and 1,1-bis(t-bu£§§ peroxy) cycl ohexane,
[err]-azo-dg@eobutylonitrile, acetyl per -dexy -butyI peroxy pival ate,

t-butyl hyd erfﬁaﬁ' €5 c SIS ,de %y q_,?é: B
2,2' -azobi s 2 di nmet hyl vaﬁﬁegr(on Q%h e{s(,gﬁ ?ﬁ}ﬁ‘[}%% X1 é}%]\!}gu?éfy*lene
peroxy neopiexan@pigocydndtdut v azogi |tr|Ie
[err]-azodigso dinmeth fmllout y}rja%ll.l Lﬁg |Eﬁ%cd) per yegié)hﬁ'l cumene per oxi de
dichloro beizoyldmwﬁenetm dii dddanate, (Ihyd:oq%% &) \Ei¥n

used ethyl phcetate, butyl acetate, benzene, 't ol Uene xyl ene, cyblohexane,

met hyl et hyl ken@tieanarwh.ﬁmc:raﬂae, hexamethy e didisbgraidtgppol ymer

(A) or lowolecular- weight polyner (E) is synthesrzed ot her nononer
which is : isophorone diisocyanate, naphthalene diisocyanate,

polymethylene polyphenyl polyisocyanate, and modifications
thereof, being used.

In the adhesive of the present invention,
urethane prepolymer having 1.4 to 4.0 of equivalent ratio
of isocyanate group of polyisocyanate (d) to hydroxyl
group of polyol (e), prepared by reacting said
polyisocyanate (d) and polyol (e) is contained preferably
less than 50% by weight.

If said urethane polymer is excesded 50% by
weight, the initial cohesive force of the adhesives is
insufficient; if the NCO/OH equivalent ratio is less than
1.4, the variation of melting viscosity at the time of |
coating is significant, if it is more than 4.0,

environmental pollution problem accompanied with great -

g generation of free isocyanate vapor at application time by
existing large amount of fres isocvanate component, oOr
problem of easy occurring of rapid reaction and occurring
of over necessary foaming phenomena by moisture in the air
is raised.

15

Polyisocyanate (d) to be used to prepare this

. .
N
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copol ynerilzable with said constituting conponent can be used as a .,
copol ynerization conponent in the range not fail the feature of the H2#Fx
present invention, preferably less than 30% by wei ght, such a nononer &-:-
includes [err]-unsaturated carboxylic acid, such as acrylic acid,

met hacrylic acid, crotonic acid, maleic acid, and fumaric acid, and
anhydri des thereof; nonomers having a hydroxyl group, such as hydroxyet hyl
(et ha) acy e, hydroxypropyl (met ha) acr@fmt e, and the |ike; nononers
having a glycidyl = group, such as glycidylt (nmetha)acrylate; unsaturated
carboxyl ic JIFetdaner prepolimel daclhlEl. aBd¢é-Méntioned material. =
34 (netha)acrylan1de N- et hyl ol (netha)acryl am de, N-butoxy nethy
(met ha) acryl ani de, di Sadidopelywdt ha)aghyladésepobpdthébepbiitel , mononers
havi ng an ami no group, such as vinyl pyridine, dinethyl an1noethy| )
(et ha) acr ylpailyesdtiest ipplycdyi podykabénetaapatygl at polpbdtybenki ke; and
further nmononmers having a phosphoric acid group, such as acid phospho
oxyethyl (n@nﬂapdorEKdG%Utadﬂ$nphgsﬁyoloxpplpp§¢pr¢netpa;yolylate and the
like. Momoners such as vinyl acetate (except in the case of

| ow ol e¢ul ySxeSeNates PuGEF}enenEQEH9 erbydnpgenatedand the |ike can

al so beicopol ynerized. Further, nulti-functional acrylates,
polylsoprene polyol,’ castor 0il, and derivatives thereof;

and tall oil and derivatives thereof. Said polyether

polyol is a polyoxypropylene polyol, polyoxyethylene
polyol, or polyoxy-ethylene-propylene polyol random or

block copolymer obtained by ring-opening polymerization of

S e e mmemas w.

propylene oxide or/and ethylene oxide in the presence of

. one or more than two low-molecular-weight active hydrogen
compounds having more than two active hydrogen, propylene
oxide and/or ethylene oxide adduct of bisphenol A and/or
bisphenol F, further, polyoxy tetramethylene glycol
obtained by ring-opening polymerization of tetrahydrofuran
and the like, which has 2 to 3 hydroxyl groups in a

molecule.

The low-molecular-weight active hydrogen

?0 compound include glycols, such as ethylene glycol,
propylene glycol, butylene glycol, 1,4-butane diol, 1,5-
i pentane diol, 1,6-hexane diol, neopentyl.glycol, and the
5 like; triols, such as glycerin, trimethylol propane,
é 1,2,6-hexane trioi, and the like; and amines, such as
125

ammonia, methyl amine, ethyl amine, propyl amine, butyl
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represent ed $y triethylene glycol diacrylate and pentaerythritol

triacrylate; {multi-functional nethacrylates, represented by ethyl ene

glycol dinethacrylate, trinethylol propane trinethacrylate, - divinyl

benzene, andithe Iike. Pol yi socyanate (d) includes tolylene

di i socyanatej (hydrogenated) tolylene diisocyanate, diphenyl nethane

diisocyanateg (hydr ogenat ed) di phenyl nethane dkiﬁpcyanate, hexanet hyl ene
— e fdi i socyanat e,

di i socyanat e .sophorone diisocyanate, napthal e
polynethyleng pol yphenyl polyi socyanate, phenylene diisocyanate, xylilene

diisocyanate,éﬁbﬁgpg&mp@ﬂ@ 1d i I ene diisocyanate, nethaxylilene
di i socyanat e, etranmet hyl xylilene diisocyanate, and the |ike, and
35 nodifications theredaidvgdlyessiesy aldlyol dsepzllinatryl prepered by

di i socyanate, (hydrogenated) tolylene diisocyanate, diphenyl nethane’ '
di i socyanate, fduetigenst qlybasiendcidretitpelyhydoigandcehodexamet hyl ene
di i socyanate, isophorone diisocyanate, naphthal ene diisocyanate,

pol ynet hyl ene pphypdmendng atedsticymnet & -caproksgitongat BoMethyeBeof , bei ng
used. In the adhesive of the present invention,

yvalerolactone, and the like with polyhydric alcohel, which
has a hydroxyl group in the terminal of the molecule.

_The polybasic acid component includes
terephthalic acid, isophthalic acid, phthalic anhydride,
succinic acid,.adipic acid, azelaic acid, sebacic acid,
dodecanic acid, eicosanoic diacid, dimér acid, paraoxy

benzoic acid, trimellitic anhydride, maleic acid, and the

-t enarimeeme e b .

like.

Polyhvdric aicohol includes said diols and
triols, diethylene glycol, triethylene glycol,
polyethylene glycol, dipropylene glycol, tripropylene
glycol, polypropylene glycol, polytetramethylene glycol,
1,4-cyclohexane dimethanol, pentaexrythritol, polybutadieﬁe
diol, hydrogenated polybutadiene glycol, 3-methyl-1,5-
pentane diol, propylene oxide and/or ethylene oxidz adduct.
of bisphenol A and/or bisphenol F, nonane diol, methyl
octane didl, and the like, as well.

| In the reactive hot-melt-type acdhesive
Composition of the present invention compfisinq above
mentioned each composition, preferably a tackifier resin

t.-jj-the range of less than 50% by weight in the purpose for

-
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uret hgne prepolymer hgving 1.4 to 4.0 of equivalent ratio of isofyaaEs =
group of polyisocyanate (d) to hydroxyl group of polyol (e), prepared by N
reacting said polyisocyanate (d) and polyol (e) is contained preferably

| ess t han 50% by wei ght. | f said urethane polynmer is exceeded

50% by weight, the initial cohesive force of the adhesives is

insufficient; if the NCO OH equivalent ratio is less than 1.4, the

variation of nelting viscosity at the tine gﬁg coating is significant, if

it is " than 4.0, environnental -pol-luti problen1acconpani9d wifh

great gFge & | SoLyanak.e vapor tlne by existfng
| ar ge pamlﬁ%f%ﬁvﬁtg %fcacé‘&ﬁﬁfe :garpea‘gc:i}o eea%ilsebc rring of
rapi dir eachdQf uih 0£@L Ky ver. nec fégﬂg q%g§ na by

nnlsture ﬁ% the air 1sr t(h dt e§¥§¥4%%socyanate ‘ﬂ¥o be used to

preparie thifter moisture curing is insufficient0, Urethane prepol ymer
|ncludes above-nenti oned mater ﬁ Sai d pol yol (e)-includes

pol yet.her pol yol, mdﬁﬁ;ﬁ&ﬂ%esmld@%@rﬁé% Ylverd@laput yl ene
pol yol:, polybutadlene pol yol , polyi soprene pol yol, hydrogenated .

pol ybut adlmﬂmgdosmma&mt;w&glwﬁﬁ pga{dmlas castor oil, and
derivatives thereof;

hydrogenated rosin, rosin glycerin ester, rosin

pentaerythritol ester, polymerized rosin, hydrogenated
polymerized rosin, (hydrogenated) rosin glycerin ester,
(hydrogenated)'rosin pentaerythritol ester,
disproportionated rosin glycerin ester and
disproportionated rosin pentaerythritol ester, terpene
phenol resin, (hydrogenated) terpene phenol resin, ketone
resin, petroleum resin (aliphatic based, aromatic based,
copolymer based thereof and aliphatic cyclic based and the
like), (hydrogenated) petrolsum resih, terpen resin,
(hydrogenated)terpene resin, cumarone-indene resin and
xylene resin and the like, with especially preferably
rosin and derivative thereof, terpene phenol resin,
(hydrogenated) terpene phenol resin, petrolsum resin,
(hydrogenated) petroleum ressin and keton resin being used.
Further in the rzactive hot-melt-type adhesive
composition of the present invention comprising above
mentioned each composition, in the range bf 0.01 to 5% by
weight, more preferably a reaction curing accelerator, as

described below is.added for the puipose of more improving
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and tall bil and derivatives thereof. Said polyether polyol is a L%f
pol yoxypropyl ene pol yol, pol yoxyet hyl ene polyol, or

pol yoxy- et hyl ene- propyl ene pol yol random or bl ock copol ynmer obtai ned by

ri ng-openi ng polynerization of propyl ene oxide or/and ethylene oxide in

t he presence of one or nore than two | ow nol ecul ar-wei ght active hydrogen
conpounds having nore than two active hydrogen, propylene "oxide and/or

et hyl ene ,oxi de adduct of bisphenol A an@&ﬁ) bi sphenol F, further, polyoxy
t et ramet hytene gl ycol obtai ned by ring-opening pol yneri zati on-of-- - —
tetrahydriofdyaiivaeyg. t he like, which has 2 to 3 hydroxyl groups in a >
nol ecul e.] ’ The | ow nol ecul ar - wei ght acti ve hydrogen conpound
include glycols, sudisashetfsddiiorlitxdng aRicenratergbyceresuity| ene
glycol, 1, 4-butane diol, 1,5- pentane diol,- 1, 6-hexane diol, neopentyl

gl ycol , anth¢eretidn kKesinglelsse wirlcanbiglamiean mset pifmanhpralanicopdne,
1,2,6-hegane triol, and the like; and am nes, such as ammonia, nethyl

am ne, et hydmpounmd and opytextiary dmind is preferred. aditnéasalderhe |i ke. i
Sai d pol yester polyol is ordinary prepared by reaction of polybasic acid :
and pol yhyfound stkamoin prrticular, employing of dibutyl tin

. dilaurate as the organic tin compound, and 1,3-dimethyl
' imidazolidinone as the terﬁiary amine, respectively, is
especially preferred, since the effect of action and
'odorless properfy can be attained at the same time.
Further, the reactive hot-melt-type adhesive
composition is preferably combined with less than 30% by
weight of below filler for purpose of further improving of
coloring and heat stability 0of curing material, and
adjusting of coefficient of thermal expansion and
coefficient of shrinkage of the curing material, and
relaxing residual stress occurring in adhered intariace.
As such a filler, one or more dried fillars
selected from zinc oxide powder, magnesium oxide powder,
metal powder, silica powder (including colloidal silica),
calcium carbonate powder, titanium oxide powder, talc
Powder, alumina powder, carbon black powder, and the like,
1s preferred. It is found that employing of especially
Zinc oxide powder, calcium carbonate powdér, tit#nium
Oxide powder, talc powder, carbon black powder, and the

like is preferred, since the weatherproof qualify is

——
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wrrom

ring-openinb reaction of [err]-caprolactone, [err]-methyl-[err]- TR ST
val erol actone, ‘and the |ike with polyhydric alcohol, which has a hydroxyl ="~
group in the termnal of the nol ecule. . The pol ybasic acid

conponent includes terephthalic acid, isophthalic acid, phthalic

anhydride, | succinic acid, adipic acid, azelaic acid, sebacic acid,

dodecani c akid, ei cosanoi ¢ diacid, diner acid, paraoxy benzoic acid,
trimelliticjianhydride, naleic acid, and tgf like. Pol yhydri c

al cohol incjudes said diols and triols, Elhylene gl ycol, triethylene .——
gl ycol , pogyErﬁVFéne gl ycol., dipropylene glycol, tripropylene glycol,’

pol ypropyl efie gl ycol, pol ytetranethyl ene glycol, 1,4-cyclohexane

di met hanol , qeeatly Jinprawed, @Eid/ heaiswadildityl ofh e gysaieatl becomes

pol ybut adi ene gl ycol, 3-methyl-1,5- pentane diol, propylene oxide and/or

et hyl ene oxjiisghaddfiawevest, Bisskirig mureA thad G0 bypweight- ofmarteme "di ol ,

met hyl octane diol, and the like, as well. In the reactive

hot - mel t - t ypbi e FRARL %D rigo Sxhiditéng hdgbr &hdaotinerantinovicsgqaityt ng

above nentioned each conposjtion, preferably a tackifier resin in the

range of |eseft %ﬁ%ﬁ/ﬂédﬁ“@%@%mm&tf Further the

38 |use of more than 30% by weight of filer is not preferred °

Esincg_there is harmful effect such as greatly acceleration
of abrasion of hot-melt applicator.

In the reactive hot-melt-type adhesive
composition of the present invention, thers is also no
objection to use the conventionally well known
antioxidant, such as phosphite ester, hindered phenolic
compound and the like, UV absorber such as benzotriazole
and the like, organic thixo imparting agent, intesxface
medifier such as silane or titanate based coupling agent,
and the like.

In the reactive hot-melt-type adhesives of the
pra2sent invention, é thermoplastic resin, a plasticizer
;and the like may be added in the range of no failing the
écharacteristic.

Said thermoplastic resin includes preferably
ethylene-vinyl aﬁetate copolymeric resin, ethylene-2thvl-
acrylate, ethylene-methyl metnacrylate copolymeric resin,
S:ylene-butadiene—styréne block copolymeric resin,
Styrene-ethylene4bdtylene;styrene block copolymeric resin,

Styrene-ethylene-propylene-styrene block copolymeric
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nore inproving initial adhesive property. In the case of nore - than-§
wei ght heat-resistant cohesive force after noisture curing is -
i nsufficient. The tackifier resin of the present invention

i ncludes rosin and derivatives thereof, such as hydrogenated rosin, rosin

gl ycerin estier, rosin pentaerythritol ester, polynerized rosin,

hydr ogenat e pol ynmeri zed rosin, (hydrogenated) rosin glycerin ester,
(hydrogenatgd) rosin pentaerythritol ester di sproportionated rosin

gl ycerin estyes d disproportionaLed_LnstﬁgbentaerythritoI ester, terpene
phenol resi @* (hydrogenated) terpene phenol resin, ketone resin, petroleum -

~pher > (hy et pe n n. pe
L Pbhat fc. bc A MG O 15t SRROAEE gheee BT galatRT
. pddi) GagARnedRRRAe Q%éﬁ%')%cg?%&%é%?n&ﬂdiaétéﬁﬁ' &gﬂ?ﬂ .

terpen resi r
and the like, with especially ferably” rosin and“derivative

xyl ene resi
peéb%qﬁ](jﬂrsﬁid awsin, Qadeatergt add trepeiRephenol resin,

thereof, te

petrol eum rgsin, hydr ogenat ed) petrol eumresin and keton resin being
used. : Fur t herThien pllasviedcidry ntQudes| Fepypsendaesvedy, for
conpositionf of the present invention conprising above menti oned each
conposi tiorf, iexample,addguid @olyitsobmtene, liguddtpolpbetpenef,eddighyda
reaction cdring accelerator, as descri bed bel ow is added for the purpose
of nore inprovihwirogenated) polyisoprene, liquid (hydrogenated)

polybutadiene, paraffinic oil, naphtenic oil, epoxy-type
plasticizer, phosphoric esters, phtharic esters, aliphatic
dibasic acid esfers, and glycol esters.

The present resin composition is suitable as a
reactive hqt-melt adhesive, and since the present resin
composition is sticky at normal temperatures and has a
long pot life,.the present resin compositicon can be
applied in a production step where the time is long until
an adherend is bonded after the adhesive has been apolied
thereto, or since the hot pressing step that is reguired
for an acdhesive that is not sticky at normal temperatures

can be omitted, the present resin compositicn is verv

useful.

0 In addition, since the‘present resin comgositidn
Ls excellent in initial adhesion and heat resistance after
curing, the present resin composition can be used
eifectively in the field of product assemblies, such as
the fields of building materials and automobiles.

25

Further, since the present resin composition is
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39 reactivity. . As the reaction-curing accel erator of present_ . .
i nvention, single use or conbination use of an organic tin conpound and a
tertiary ampe is preferred. It has been found that in particular,

enpl oying of idibutyl tin dilaurate as the organic tin conpound, and

1, 3-di methyl i imdazolidinone as the tertiary amine, respectively, is
espeC|aIIy pteferred, since the effect of action and odorless property can
be attained at the same tine. Further, the reactive

hot-nel t-typgy ive conposition is. pL@Qé}ably conbi ned wit h—tess than
30% by wei g of below filler for purpose of further inproving of

col ori ng andffeateldealti both df botimgltatorrability ardcehesjonfof the
coefficient g thermal expansion and coefficient of shrinkage of the
curing mater :esawewsenaﬂzhger adhggivest whishoeharasrRri st hafersd

i nterface. A a filler, one_qr-nore dried fillers selected
{

from zi nc oxFaefRGkder lﬁaéﬁégﬁﬁﬁiﬁﬁﬁéeaﬁGﬁ&éF‘tyﬁﬁt5?td%ﬁd%rpr§§?FE%f

powder (incl_pin Q||OI S|I|ca£ um carbonat e 8 mggr |um

oxi de powder ¢ %80 ﬁ&ﬁm& eséyﬁﬁvn hﬁoR&?PenEaFﬁa R FRRRIBHHRP | c%ﬂ ?he

powder . cal of (hAse . SsslEh HRR £REIEE BedesBRRes oA Y vE R O
car Ibo][l bl ack- p%\géetrs, axd HRee1lki ke is preferred, since the weatherproof
qualify is

The present resin compositibn is preferable
because when it is used in the field of coating, the film
physicai properties, including weather resistance and
hot-melt coatability, are excellent.

{AMPLES

Now the present invention will be descxrired with
refarance to Examples, which do not limit the prasent
invention at all. Evaluation of compositions prsgared in
Zxamples and Comparative Examples was carried cut as givan
below. The percentages and parts used for compositions in
the Examples rspresent percentages by weight and parts by
weight, respectively.

(Conditions of Preparation of Samples for Measursmsnc)

The above reactive hot-melt adhesive
Ccmposition, melted to 120°C, was applied in a thicknass
O 200 um on a steel plate (polyester-type service coat
Surface) haVan a thickness of 0. 3 mm and a widch ¢ 1
.incn, and immediately (Example 1 to 3, comparatlve axample

l to 2) or after one minute (E\ample 4 to 26, Cemparative
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40 . greatly i nproved, and heatﬁ“*v‘”’fi Fot~ T he system becones hlgh 2o oo e
However, using nore than 30% by weight-of the filler results in exhi bi-#eFg:,

hi gh thixotropy in viscosity of the systemand | owering of operativity.-
Further the wuse of nore than 30% by weight of filer is not preferred

since there is harnful effect such as greatly acceleration of abrasion of
hot-nelt applicator. In the reﬁhﬁive hot - nelt type agdhes-ve———
conposi tion

5 ent,i there is ction to use
t he conventi nallg')fEﬂ @Ssek@noo 12) % é‘:ﬂ't‘m&1 tﬁg‘nssg phosph %' afas
hi nder ed phf-O'é&ntamBzmaaa f‘b‘&d %s:. 1Y HAIS0MAK %U‘J_Jﬁbm,.

benzotri azolge and the |iKke, ani c I X0 I'nparting agent, |ﬁtef}ace

nmodi fi er sudh asfisdd athee cnfordddsaltab% %%ed.elf(iu%'ﬂa&ﬂn&@e&fo,r 3R A hqnlﬂilg_e
In the react§Fve hot-nelt-type adhesives of the present invention,

ther nopl ast i risizgached asidmcitamperaradel,hehe Ko ity lbadaddasb r‘sﬂf&éﬂﬁ

of no failirg the characteristic. Said thernoplastic resin
i ncl udes pr & erﬁb‘tfﬁPe A% @teengtil) ate2f°€ eaEomeasuredr.esialso, after
et hyl ene- et hgyl - late, ethyl ene-nmethyl nethacrylate copolynerlc resin,

styl ene-but gd ohe e omesidiiony wes defssistanding for 1 week in a
i thermo-hygrostat at 20°C/60% RH, it was taken out and was -
! used as samples for measurement of the T-type pesl
g strength at 20°ﬁ and 80°C.
(Conditions of Measurement of Adhesion Strength)

As the adhesion strength, the T-type peel
strength was determined using a unLve*sal tensila strangth
tester (manufactured by INTESCO) at a crosshead spesd oF
10 mm/min at each measuremen: temperaturs.

(Change in Melting Viscosity)

The melting viscosity was measured at 120°

N

zno - - - . . . -
130°C or 180°C using a Brookfield rotational wviscomstar in

<@ 1nitial stage, 5 hours aftar, and 24 houxrs afcaer

(Number-Average Molecular Weight of the Graft Cocolvmer
and Low Molecular Weight Polymer)

The number-averags molecular weigh: w25 m2asurad
Using a gel permeation chromatograph (GPC) manuiaciuzad bv
Ni

~%on Bunko Co, using a tetrahydrofuran solvenz, and was

e: i -
‘Pressed in terms of the number-average molecular weight
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styrene- et hyl ene- but yl ene-styrene block copolynerlg;re5|n

styrene- et hyl ene- pr opyl ése- st yrene bl ock copol yneric

41 resin, styrene-al kyl (netha)acrylate graft copolyneric resin,
styrene-alkyl (et ha) acryl ate-vinyl acetate graft copolyneric resin,

pol yester, and the |iKke. The pl asticizer includes
representatively, for exanple, liquid polyisobutene, liquid polybutene
l'iquid. (hydrogenated) polyisoprene, liquid (hydrogenated) pol ybutadiene,

paraffinic ail,

naphtenic oil, epaxy-type _plasticizer, phosphoric EsTerse—=+%

phtharic estErs, aliphatic dibasic acid edf}ds, and gl ycol esters.
The present e igo eheON is suitable as a reactive hot-nelt adhesive,
and since th 3 sin conposition is sticky at normal tenperatures

and has a Rek foQSLngnpféﬁ ££5dy¥ conposition can be applied in
a productlon Z?ép where the tine |§&%%ng Uﬂtl| an adherend is bonded after

the adhesive has been aphéiglassher&£iitlin ddiifedadtaidtvdl afdd dig-<d oy t hat
is required for an adhesive that is not sticky at nornal t enperatures can

be onitted, tRedpffecentiali scanningi ¢aDorimteter y(DSOS)efmdnufactured by In
addition, since the present resin conposition
Seiko Denshi Co.

'(Tackiness at Normal Temperatures)
| Tackiness to the touch at normal teﬁﬁeratures
was tested and judgement was based on the following
’criteria: .
Q©: quite goocd (When it was peeled off, the resistance
felt by the fingers was very strong.)
QO: good (When it was peeled off, the resistance fslt by
the fingers was strong.)
A: somewhat posr (When it was peeled off, the rasistance
felt by the fingers was somewhat strong.)
X: poor (When it was peeled off, there was no resiétance
folt by the fingers.)
(Preparation of Pressure-Sensitive Adhesive Sheet)

After the reactive hot-melt adhesive compositiocn -
was melted at 120°C or 150°C, it was coated in the melted
Stata in a thickness of 25 um on polyethylene
tersphthalate f£ilm having a thickness of 25 um, to obtain
Prassure-sensitive adhesive sheets. |

This pressure-sensitive adhesive sheet was used

-0 avaluate the performance of the adhesive by the methods

is Sheet Has Been Replaced
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Is exceltent in initial adhesion and heat resistance after curing, the
present resin conposition can be used effectively ' in the field of prodlct
assenblies, such as ‘the fields of building materials and aut onobil es.
Further, since the present resin conposition is

LRI W

42 excellent both in hot-nelt coatability and cohesion of the
pressure-sensitive adhesive, which characteristics are defective in
conventional acrylic-type hot-nelt pressure- sensitive adhesives, the
present peslp_conposition can be 5_ effectively used in the field of _______
pressur L tive tapes, sheet s, anqggybels.*f The I
pr esent 5 %fygﬁpggubgqn is preferable because when it is used in the

field of
resi stan
Now t he

ing, the film + physical properties, including weather

..Qqao@ pb@l-sekén?eﬁgabilrty, are. excel |l ent . EXAMPLES
fsent invention will De described with reference to

Exanpl es i ch do not Afkekt at peepsRgenbensitiv8Vadheoivat sRbbe Fyal uation
of conpogEions prepared in 5 Exanples and Conparative Exanpl es was
carried . zurgdvéAr 1 wekkl aw. 2URe padcanrajesieecheaidstysed Gok,
conposi t s in t he Exanpl es represent percentages by wei ght and parts
by the 180° peel strength of the pressure-sensitive adhesive

3 sheet was measured using as an adherent a stainless steel
%i in accordance with JIS Z 0237.
: (Retention Force against Shearing Resistance)

After a pressure-sensitive adhesive sheet was
cured for 1 hour and for 1 week at 20°C and a relative
humidi;y of 60%, it was stuck to a stainless steel plate
so that the adhesive area would be about 25 mm x 25 mm,
and, in accordaﬁée with JIS 2 0237, a load (weight) of 1
Xg was hung to the pressure-sensitive adhesive she=st and
the time required for the load to drop was measursd in a
thermostatic chamber at 20°C and 40°C.

Example 1

50 parts of 2-ethylhexyl acrylate, 50 parts of
Macromer AS-§6 (having a molecular weight of 6,000;
manufactured by Toaéosei Chemical Industry Co., Ltd.),
which is a polystyrene macromer, which served as a
Macromer (a), S parts of 2-methacrylovloxyethyl isocvanats
(manufactured by Showa Denko X. K.) as a ﬁonomé: (c), and
0.2 part of benzoyl peroxide, as a pdlymerization

Lnitiator, were added into 40 parts of toluene, serving-as

L .
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wei ght, redgpectively. . (Conditions of Preparation of Sanples for
Measurenent]) The above reactive hot-nelt adhesive conposition, nelted
to 120[err)IC, was applied in a thickness of 200 [err]mon a steel

pl ate (pol jester-type service coat surface) having a thickness of 0.3
mnm and a wiidth of 1 inch, and imediately (Exanple 1 to 3, conparative
exanple 5 1to 2) or after one mnute (Exanple 4 to 26, Conparative

43 Exanpl e}3 to 12) bl eached cloth was put thereon and was contact-bonded
by pressi n@me++ghtly with a rubber.. ; er the conposition was left
standing f@* 30 min,.until it reached roomtenperature, the initial
adhesi on s§r eagsblvent; yped ppelymerbzativn atas Hifedradvomeshsowrs adl so,
after thefapplied conposition was left standing for 1 week in a

t her no- hygfosearea¢t2OR cFRTRPEAYLFR of t8GRE, (tuk @repaireaidd gmeLt used as
sanpl es fof neasuienent of the T-type peel strength at 20[err]C and

80[err] C. F(CeRBPLYBRE B2 RRLREIRentTRe numher-wyeageh@qdecular As

t he adhesi bn st engt e T-type pee strength was determ ned using a

uni ver sal .eng?f‘éggtggngﬁﬁ g?%é?e?%ﬂkﬁl&ﬁ%d’f APWE INTESS) éﬁ‘% cr osshead
speed of } EE%Q&Qn§£ee§£QigE$§Era o&% ff??“*éﬁﬁﬁé%tely, 50 parts of

n-butyl acrylate, 50 parts of methyl methacrylate, 20

Lo

parts of 2-methacryloyloxyethyl isocyanate (manufactured
by Showa Denko K. K.) as a monomer (c), and S parts of
benzoyl peroxide, as a polymerization initiator, wers
added into 100 parts of toluene, serving as a solwvent, and
the polymerization was effected for 5 hours at a rsaction
temperature of 100°C, to prepare a low-molacular-weight
polymer E; solution. The number-average molacular weight
oi this low—molécular-weight polymer.was about 5,000. 145
parts of the above graft copolymer solution and 2235 parts
of the above low-molecular-weight polymer solution wers
mixed, and the toluene was removed, to obtain the iatended
product. The adhesion strength of the thus preparsd
adhesive and the change in melting viscosiy of the
adhesive were measursd. The results of the evaluation are
shown in Table 1.

Zxamole 2

40 parts of 2-sthylhexyl acrylate, 10 parts of

methyl methacrylate, SO0 parts of CHEMLINK 4545B (having a

”n

molecular weight of 4,500, manufactured by SARTOMER Co.),

This Sheet Has Been Replaced

TR



(Change iy Melting Viscosity) - The nelting viscosity was ¥
at 120[era]C, 150[ err] C or 180[err]C using a Brookfield rotational ™
visconeter{in the initial stage, 5 hours after, and 24 hours after
respective]y. (Nunber-Average Ml ecul ar Weight of the Graft Copol yner and
Low Mol ecuf ar Wei ght Pol yner) The nunber-average nol ecul ar

wei ght was§neasured using a gel perneation Fomat ograph (GPQ)

manuf act ur gd by N hon Bunko Co, using a tetrahydrofuran solvent, and was
expressed In_terns of the nunber-average-ng gcul ar wei ght — e
44 of polygyrene. (dass Transition Tenperature) The gl ass
transitionft ewpécht GScanpolyetyuened mycromer i f 2ed HWhiFh ssemrRrd@E A or i net er

(DSC) manufjactured by Sei ko Denshi Co. (Tackineis at, Nor mal Tenper-at ures)
Tacki ness o mBETEBEEN (&) rndr BAFtt efpBrhSPEPCRRS ¢t *ah?‘h%%%ﬁé%t was
based on t

e following criteria: rr] :.Quite good (\Wien it s, peel ed
of f, the rdsi $E2FTBNALE t(‘_“BQ“FP@tPF | eP% ﬁﬁg ¢8r 7Sty O%d??ncmer_ <)r

and 0.15 part of t-hexyl peroxypivalate, as a

polymerization initiator, were added into 40 parts of
xylene, serving as a solvent, and polymerization was
effected for 5 hours at a-reaction temperature of 80°C to
prepare a graft copolymer A, solution. The number-average
molecular weight of the graft cdpolymer was about 78,000.
At that time, the isocyanate ratio was about 0.2%.
Separately, 50 parts of n-butyl acrylate, S0 paxzts of
ethyl acrylate, 10 parts of m-isopropenyl-c,c’ -
dimethylbenzyl isocyanate (manufacturad by ACC Co.), as a
monomer (c), and 10 parts of benzoyl peroxide, as 2
polvmerization initiator, wers added into_lQO parts of
xvlene, serving as a solvent, and polymerization was
effected for 5 hours at a rsaction temperaturs of 100°C,
to prepare a lew-molecular-weight polymer Ej sclution.
The ﬁumber-average molacular weight of this
low-molecular-weight polymer was about 2,500. Further,
100 parts of Kurapol P-2010 (3-methyl-1,5-pentanadiol
adipate, having a molecular weight of 2,000; manufactursd
by Kuraray Co., Ltd.), which is a polyester polvel, and
which served as a polyol (j), and 25 parts of |

diphenylmethane diisocyanate (manufactured by Mitsui
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[eTTT: good (Wen it.was peeled off, the resistance felt by the fipgers . .
was strong.) [err] : sonmewhat poor (Wen it was peeled off, the resistance
felt by the fingers was sonewhat strong.) X poor (Wen it was peeled off,
there was nlo resistance felt by the fingers.) (Preparation of
Pressure-Sensitive Adhesive Sheet) After the reactive hot-nelt -
adhesi ve conposition - was nelted at 120[err]C or 150[err]C, it was coated
in the melted state in a thickness of 25 [err]mon polyethylene

t er epht hal filmhaving a thi.-ckness of? [err]m to obtaiA— —- - ————

_ . . .. h . . . _ . ".
hesive snper A FIBINRINIRE o 1 pe pPPETHENY BRI ORI, by (e

met hods ; Y (180[err]
ted at 80° AaredlaV Q-5
Peel Streng h)mac 2 Afct gPraspnggﬁr'ngeﬁgfé?la\fe adhesi ve sheet was

cured for 1 polyitde (3G and -4 alinee themvid /om0 feiiia1drte FH3Q Jeel

strength of] t e pressure-sensitive adhesive sheet was neasured using as an

adherent a St a4l €250 St €AY . 5 IgAAGL Y ANer alovie Yratk GLpolyrdiet ention

For ce agai nst Shearing Resistance)
solution, 220 parts of the above low-molecular-weight

polymer solution, and 125 parts of the above urethane
prepolymer were melted and m;xed, aﬁd the xylene was
removed, to obtain the inteﬁded product. The adhesion
strength of thé thus prepared adhesive and the change in
melting viscosiy of the adhesive were measured. The |
results of the evaluation are shown in Table 1.
Example 3

50 pazts of Kraton G-1637 (containing 29% of
styrene and manufactured by Shell Chemical Co.), which is
a styrene/ethylene/butylene/styrene block copolyme: resin,
and which served as a thermoplastic resin (£), 50 parts of
Escorez 5320 (menufactured by Tonex Co.), as a
hydrogenated petroleum resin, 10 parts of m-isoprorenyl-
&,a’-dimethylbenzyl isocyanate (mahufactu:ed by ACC Co.),
2s a monomer (c), 0.05% of dibutyltin dilaurate, as a
curing accelerator, and 0.2 part of dicumyl peroxide, as
a8n organic peroxide, were melted in a kneader at 140°C, to
obtain an adhesive. The thus prepared adhesive is a
mixture of a graft copolyme:x A; and a low-molecular-weight

Polymer Ey; and the adhesion strength and the change in

This Sheet Has Been Replaced
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After a pressure-sensitive adhesive sheet was cured for 1 hour and for 1

week at 20[err]C and a relative humdity of 60% it was stuck to a

stainless steel plate so that the adhesive area would be about 25 nm x 25

mm and, |n accordance with JIS Z 0237, a |load (weight) of 1 kg was hung

to the pregsure-sensitive adhesive sheet and the tine required for the

|l oad to drpp was neasured in a thernostatic chanber at 20[err]C and

40[err]C. {Exanmple 1 50 pa?gé’of 2-et hyl hexyl acrylate, 50 parts

of Macronmgr AS-6 (having a nol ecul ar_WelLght of 6,000; nmanufaet ur ed--by—=—==

Toagosei Oféﬁeqadirﬂgn%%t:w@?- ofltfle) adn¥biFd wérd masieted enepH@C omer
whi ch served as a macroner (a), 5 parts of 2-nethacryl oyl oxyet hyl

i socyanat e| (Esulitaciof etsbyvahauweiPankSeKshdvmt &% Tawioper (c), and 0.2
part of bephzoyl peroxide, as a polynerization initiator, were added-into

40 parts of tioomearativer Eeamode 1 46 a

sol vent, ahd pol ymerization was effected for 5 hours at a reaction
tenperature of 80[err] @00t papteparlfeNacgeaf 599 chavimgrar\2acid wtomrentThe
nunber - aver age nol ecul ar = wei ght of the graft copol ymer was about 53, 000.
The isocyanafe X0k iRy wedghissumanufacsypadaby| ¥itsel i tBont

Polychemical Co.), which is an ethylene/acrylic acid

copolymer} and which served as a thermoplastic resin (f),
10 parts of m-isopropenyl-c,a’-dimethylbenzyl isocyanate
(manufacturgd 5y ACC Co.), as a monomer (c), 0.05% of
dibutyltin dilaurate, as a curiﬁg accelerator, and 0.2
part of dicumyl peroxide, as an organic peroxide, were
dryblended in a Henschel mixer and then were melted and
extruded by an extruder at 120°C, to obtain an adhesivs.
The adhesion strength of the thus prepared adhesive and
the change in melting viscosity of the adhesive wers

measured. The results of the evaluation are shown in

Table 1.

Comparative Example 2

e e LA LU RN

100 parts of poly(ethylene/l,4-butanadicl
adipate) (the molar ratio of the ethylene glycol/l,i-
butanediol being about 1/1) having a number-average
molecular weight of about 2,000 , and serving as a
Polyester polyol, and 10 parts of tolylené diisocyarate
(manufactured by Mitsui Toatsu Chemicals, Inc.), as a

Polyisocyanate, were reacted at 80°C for 5 hours, to

heet Has Been Replaced
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n-butyl acryl-ate, 50 parts of nethyl rretha,qr)d,ale,_20 parts of = =
2- et hacryl oyl oxyet hyl isocyandte (manufactured by Showa Denko K. "K )~ as a
nmononer (c), and 5 parts of benzoyl peroxide, as a polynerization

initiator, were added into 100 parts of toluene, serving as a solvent, and

t he polynerization was effected for 5 hours at a reaction tenperature of
100[err]C, to prepare a | ow nol ecul ar-wei ght polynmer E[ferr] solution. The
nunber - aver age - nol ecul ar wei ght of this | ow nol ecul ar-wei ght pol yner was

about 5,000. 145 parts of the abave-graft copol yner sol utionand 225 Partoweas
of the above | ow nol ecul ar-wei ght pol yrreﬁ(@ol ution were mxed, and the

tol uene was renoved, to obtain the intended product. The adheS| on strength

of the thus prmaampet&w prepdigmsmng&hen NﬁQ/tQHl@qn:stmberyt of - the
adhesi ve were nmeasured. The results of the evaluation are shown in-Table

1. Exanpl e 2:@tio was aboug) lrgd s The adhesiqn Sirengtyl A% the thus s of

met hyl net hac | at e rts of CHEMLI NK 4545B (having a nol ecul ar wei ght

of 4,500, man i{ﬁ%dl %t gsmer adhesive and the change in

47 which is a AL 0Tl ch served as dmacrorrer (a), 1
part of mlsoprop M errﬁcﬁg‘%ﬂﬁ ve were measured.

esults of the evaluation are shown in Table 1.
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i socyanate (
t - hexyl pero
parts of xy
for 5 hours

copol ynmer A2

ranuf act.ured by ACC€o.) . as.a nmononer.{c),
ypi val at e,
ene, serving as a solvent,
t a reaction tenperature of 80[err]C to

sol uti on.

and 0. 15 par
wer e added i nt'o¥
and pol ynerization was effectedk
prepare a graft &=
nol ecul ar wei ght of the graft= -

as a polynerization initiator,

The nunber-average

copol ynmer wa$§ about 78,000. At that time, the.isocyanate ratio was abb@;jﬁﬁ
0.2% Separgtely, 50 parts of n-butyl acrylate, 50 parts of ethyl -  “g-b
acrylate, 10fparts of misopropenyt={err]-- d%gaghylbenzyl rSUCygmate——=——==—=-
(manuf actureq by ACC Co.), as a nononer (c), ® 10 parts of benzoyl '
peroxi de, as{a polynerization initiator, were added into 100 parfts of
xyl ene, serviing ag ajsolvent, and polynerization was effected fqr 5.hours
at a reaction tlengerdture of 100[err]C, to-prepare a |ow nol ecullar-wei ght
pol yner E[erd] lsoljutijon. The nunber-average'nDrecuIafgmeight of jthis
| ow nol ecul ar - iei ght [pol ymer was about - 2, 500. F@&ther,gtﬂoo partg of
Kur apol P-2010 [(8-|nst hy] - }, 5- pgnt anedi ol gigage, hav{gr&gga nmol equl ar
wei ght of 2,000;g-mamfactured ~by Kur ar as Q d.), Mg.-eh i=s & {pol yest er
pol yol , and mh%%r s¢rved as a polyol (j), wmd & part8 DB di phdnyl met hane
di i socyanate (nedfaqtured by M tsui "mee 3873 48
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for 5 hours, to prepare a urethane prepolymer (B). At that tinme the NCO OH
equivalent ratio was 2.0. 70.5 parts of the above graft copol yner

solution, 220 parts of the above | ow nol ecul ar-wei ght pol yner sol ution,
and 125 parts of the above urethane prepolyner were nelted and m xed, and
the xylene was renoved, to obtain the intended product. The adhesion
strength of the thus prepared adhesive and t change in nelting viscosiy

Toat su CEenicals, Inc.), as a polyisocyanate (d), were reacted at 86[err]C.h -

of the adhesive were neasured. The . results t he eval uat i-efi~are showrr====x
Table 1.: Ex%gg ce 50 parts of Kraton G 1657 (containing 29% of
styrene and ell Chemcal Co.), whichis a

n@rfc.l.k) copolynmer resin, and which served

/ et hyl /
styrene/ et y(¥y¥§35é4f351§§¥é§ﬁ§>

as a thernopliastic resin parts ‘of Escorez 5320 (manufactured by

Tonex Co.), as a hydr ggenatad Bk Iggyg i AgPaht & ' enyl -
[err]-dinmethyl benzyl iso??gﬁgﬁg (n&ﬂhf cfﬁ?@dmﬁykA Cb.f%§¥£?€;%%%% nmer
(c), 0.05% ofagliintd Vtdomiirghill WA feparad . curing accelerator, and 0.2 part

of dicunyl peroxide, as an organic peroxide, were nelted in a kneader at
140[err]C, to obtain an,GEhesiof cydivHdisne RiFAFIddadiedistildationl xt ure

of a graft copolyner Alerr] and a | ow nol ecul ar-wei ght polynmer Eerr]; and

t he adhesjon 38Y engpfh erbhtyistyhmigs, iand 10 ml of a solution of 1.0
mol of sec-butyllithium in 1 liter of cyclohéxane, were
placed in a flask and the polymerization was effected at
50°C under a nitrogen atmosphere. After the
polymerization, ethylene oxide gas was introduced to react
substantially with the poly(t-butylstyryl)}lithium.
Thereafter, 3.0 g of acryloyl chloride was added, followed
by cooling to room temperature, thereby preparing a
polymer solution. This polymer solution was added
dropwise to excess isopropyl alcohol, to precipitate the
polymer. The precipitated poiymer was filtered and dried
in vacua, to obtain the intended product. The number- |

average molecular weight of this macromer was about

17,000.
(Preparation of Macromer 2)

A poly(c-methylstyrene) having an acrylats group'
at its terminal was prepared.

1,000 g of cyclohexane purified by distillation,
119 g of a-methylstyrene, and 10 ml of a solution of 1.0

‘MOl of sec-butyllithium in 1 liter of cyclohexane, were

" i



49 melting,viscosity of the adhesive were neasured. The results of its
evaluation!are shown in Table 1. Conparative Exanple 1 100
parts of Nucrel 599 (having an acid content of 10% by wei ght; manufactured
by Mtsui-du Pont Polychem cal Co.), which is an ethylene/acrylic acid
copol yner, and which served as a thernoplastic resin (f), 10 parts of

m i sopropenyl -[ err]-di net hyl benzyl isocyanate (nmanufactured by ACC Co.),
as a nononer (c), 0.05%of dibutyltin dilaurgte, as a curing accel erator,

and 0.2 part of dicunyl peroxide, as an. ordé Cc peroxide, were drybfended' o

L30ferr] & T GRASHAH A e andrns Lmesd a”d@%%ﬁ’%%dt #EASRI g o
Peabar od. e V', S Kiritelitresy © eI Sayd ) oot ve vere
gglmsg'[ Zglzfn?ﬁﬁ?@%&’n h]b%ritq?e wg%ﬁ%g% F?'1%50#:1‘3thqrybut an(Jancﬁ ‘Fﬂ%l’g‘gl °
Sovtos 30 I SRR Al MR i S D
ggg(r:l?];gc;?rgg[e ?%ﬁfor 1)‘ﬁ%)urs é‘&&éﬁ ng&&eﬂ&% DI Jere
alcohol, to prec;pztate the polymer.
| The.precipitafed polymer was filtered and dried
under a vacuum, to obtain the intended product. The
number-average molecular weight of this macromer was about
13,000.
(Preparation of Macromer 3)
A poly(vinyltoluene) having a methacrylate group
at its terminal was prepared.
1,000 g of cyclohexane purified by distillaticn,
119 g of vinyltoluene, and 5 ml of a solution of 1.0 mol
of sec-butyllithium in 1 liter of cyclohexane were placed
in a flask and polymerization was effeéted at 50°C under a
nitrogen atmosphere. After the polymerization, 2.0 g of
acryloyl chloride was added, followed by cooling to rcom
temperature, thereby preparing a polymer solution. This
Polymer solution was added dropﬁise to excess isoprooyl
2lcohol, to precipitate the polymer. The precipitated
;POlymer was filtered and dried in vacua, to obtain the
:intended product. The number-average molecular weight of

this macromer was about 27,000.
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50

prepare a urethane prepolyner. The NCO OH equivalent ratio was about

1.2. The
adhesi ve
The resu

[err]

dhesion strength of the thus prepared urethane prepol yner

nd the change in nelting viscosiy of the adhesive were neasur ed.
{s of the evaluation are shown in Table 1

54 —

- (Preparation of Macromer 4)

A polymethyl methacrylate having a vinyl group:

at its terminal was prepared.

1,000 g of tetrahydrofuran purified by

;distillation, 108 g of methyl methacrylate, and 10 ml of a

soiution of 1.0 mol of sec-butyllithium in 1 liter of
tetrahyddﬁofuran, were placed in a flask and
polymerization was effected at 40°C under a nitrogen
atmosphere. After.the polymerization, 2.5 g of allyl
bromide was added, followed by cooling to room
temperature, thereby preparing a polymer solution. This
polymer solution was added dropwise to excess isopropyl
alcohol, to precipitate the polymer. The precipitatad
polymer was filtered and dried in vacua, to obtain the
intended product. The number-average molecular weight of
this macromer was about 11,000.
‘Preparation of Macromer 5)
A polystyrene having a methacrylate group at its
2rminal was prepared.
1,000 g of cyclohexane purified by distillation,
05 g of styrene, and 10 ml of a solution of 1.0 mol of
e@c-butyllithium in 1 liter of cyclohexane, wers placed in
flask and polymerization was effected at 350°C under a
Ltrogen atmosphere. After the polymerization, proopylene

tide gas was introduced to react substantially with the

e e
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52 Reference Exanple (Preparation of Mcromer 1) A =
pol y(t-butylstyrene) having an acrylate group at its term nal was

pr epar ed. 1,000 g of cyclohexane purified by distillation, 161

g of t-butylstyrene, and 10 ml of a solution of 1.0 nol of
sec-butyllithiumin 1 liter of cyclohexane, were placed in a flask and the
polynerhzatlon was effected at 50[err]C under a nitrogen atnosphere. After

t he polynerlzatlon et hyl ene oxi de gas i ntroduced to react
substant!§#+y*mnth t he pol y(t- butylstyry ithium Thereafter, 3.0 g of =
acryl oyl gehl qori d, foll CO n roon1tenperature

t her eby repdt Mo @ sygéP%s&ﬁﬁ:ﬁﬁ1§ﬁié ¥&ded

bt 3deﬁr§fﬁﬁer msﬂoﬁ"é’n h%%ba'r CAE R R B TR
i ded” I

:Nglts ended progj ot %ﬂ%ﬁ“ %&&?ﬁ%‘é 3hd. g1t Pf é*?iﬁu@i%?ﬂer
pol y([ er r] - med s ekatie wré]aew@ 5 At rtﬂea&%sw 1Ry dﬂ%ﬁﬁ:sét ﬁ%@aﬂagtéﬁs

pr epar ed. exane pur tion
g of [ert "‘] Meid1 V8 Y rﬁlerea'lﬁsj £k 1 Hjur® S Folhiowedobyl é?:ol’ﬂi‘ig,Ofthereby

sec- butylllthlun1|n 1 liter of cyclohexane wer e )
% preparing a polymer solution. This polymer solution was

! added dropwise to excess isopropyl alcohol, to precipitate
the polymer. The precipitated polymer was filtered and
dried in vacua, to obtain the intended product. The
number-average molecular weight of this macromer was about
12,000.
(Preparation of MacromerIG)

A polystyrene having a methacrylate group at its
terminal was prepared by using the chain transfer method.
500 g of toluene, 500 g of styrene, and 20 g of
thioglycolic acid were placed in a flask and wers heated
at a temperature of 80°C under a nitrogen atmosphere. A
solution of 15 g of 4,4‘-azobis-4-cyanovaleric acid in 85
g of toluene was added into.the flask drop by drop cver 2
hours. The reaction mixture was further heated for one

_ hour, to complete the polymerization. Then, 20 g of
% glycidyl methaérylate and 2 g of triethylamine were added
and the reaction was allowed to continue at 80°C for §

hours, followed by cooling, thereby preparing a polymer
Solution.

This polymer solution was added dropwise to

L.- e ——— — e T
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53 plackd in a flask and polynerization was effected at 50[err]C -urder—a ™~
ni trogen| at nosphere. Thereafter, 3.0 g of acryloyl chloride was added,

foll owed{ by cooling to room tenperature, thereby preparing a polyner

solution] This polyner solution was added dropw se to excess i sopropyl

al cohol ,ito precipitate the polyner. The precipitated pol yner

was filtered and dried under a vacuum to obtain the intended product. The
nunber - ayer age nol ecul ar wei ght of this nqc mer was about 13, 000.
(Preparafion of Macronmer 3) Eﬁ(V|nyltoluene) haV|ng a

met hacryl p S 00 of

cycl ohex&ne pﬂ%??llzé?j@%réﬁ ﬁﬁ%% & f%r& n;ﬂhte Ipl?el ,e and _ of a

sol ution!of pefipdtatéd SETphukt étflﬁﬂgfd§ 1ﬁ§? gﬁ% wer e
ecte err

pl aced |n a flask and pol yneri zati on was er a

ni trogen ‘at gbspierthe Alheenddd Pl zaztheo@m%é%-av@ra &aewéufam ori de

was added, followed by cooling to room tenperature, thereby preparing a

pol yrer soluelﬁht ahi €hipohgomomend lwisd @bots 12jd@d .dr opwi se to excess -

i sopropylj alcohol, to precipitate the polyner. The precipitated polyner

was filtered and dri eBhe rglass dransittion teniperaturesdedt wheduct. The

nunber - avier age nol ecul ar wei ght of .
macromers 1 to 6 were in the range of 80 to 150°C.

Example 4

70 parts of n-butyl acrylate, 30 parté of

CHEMLINK 4500 (having a molecular weight of 13,000;

manufactured by SARTOMER Co.), as a macromer (2), 20 parts

of 2-methacryloyloxyethyl isocyanate (manufactured by
Showa Denko XK. K.), as a monomer (c), and 0.4 part of
@,x-azobisisobutyronitrile, as a polymerization initiator,
wers added into 50 parts of ethyl acetate, serving as a
solvent, and polymerization was effected at a reaction
temperature of 70°C for § hours, thereby preparing a graft
copolymer A5 solution. The numberéaverage molecular
weight of this graft copolymer was about 22,000, and the
glass transition temperature of the alkyl (metha)acrylate
portion was about -50°C. The isocyanate ratio was about
4.5%, Separately, 50 parts of n-butyl acrylate, 50 parts
°f methyl methacrylate, 20 parts of 2-methacryloyl-
‘Oxyethyl isocyanate (manufactured by Showa Denko XK. X.),
gas @ monomer (c), and S parts of benzoyl peroxide, as a

-Polymerization initiator, were added into 100 parts. of
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this macroomer was about 27, 000. 54 .. .
(Prepaniati on of Macroner 4) A pol ynet hyl nethacrylate having'a - 7
vinyl droup at its term nal was prepared. 1,000 g of
tetrahydrofuran purified by distillation, 108 g of nethyl nethacrylate,

and 10 'ml of a solution of 1.0 nol of sec-butyllithiumin 1 liter of
tetrahybdrofuran, were placed in a flask and polynerization was effected

at 40[efr]C under a nitrogen atnospher fter the polynerization, 2.5 g

of ally om de was added, followed b ooling to room tenperatures -
ir opui SP 0 SR e SAN O ASTEARL AR 2 (55 LT o oGk BOHESFOAFROR The

it ended pr R TR AR 12 SRR R AR o 290°F B Bacromer ves
Zbﬁ:éi Eé 1 dore A bpd S I G ol-mojecl ar-wel iR FUMRRE STV 1O

cycl ohe

- oyel ohexane %ﬂ%&é%cl?ﬁb Pyrﬁé S 1 ragd Bl 1By WRAGH A YE YW Oof a-

- low-molecular-weight polymer was about 5,000, and the
glass transition temperature was about 0°C. The
isocyanate ratio was about 4.5%. The above graft
copolymer solution and the above low-molecular-weight
polymer solution were mixed, so that the weight ratio of
the graft copolymer/low-molecular-weight polymer would be
about 50/50, and the ethyl acetate was removed, to obtain
the intended product. The adhesion strength of the thus
prepared adhesive and the change in melting viscosiy of
the adhesive weres measured. The results of the evaluatiocn
are shown in Table 2.

Example §

50 parts of 2-ethylhexyl acrylate, 10 parts of
methyl methacrylate, 40 parts of Macromer AS-§ (haviné a
molecular weight of 6,000; manufactured by Toagosai
Chemical Industry Co., Ltd.), as a macromer (a), 5 parts
of m-isopropenyl-c,a’-dimethylbenzyl isocyanate
(manufactured by ACC Co.), as a monomer (c), and 0.153 part
Of t-hexyl peroxypivalate, as a polymeri?ation initiator,
were added into 40 parts of toluene, serving as a solvent,

and Polymerization was effected for 5 hours at a reaction

e =
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sec-butylilithiumin 1 Ilter of cyclbhexane were placed in a flasﬁ'
polynerliatlon was effected at 50[err] C under a nitrogen atnosphere. ’%Eter'
t he pol ynerization, propylene oxide gas was introduced to react
substantially with the 55
pol ystyryllithium Thereafter, 0.6 g of acetic acid was added to react,
foll owed by quick cool ing. Further, 4.7 g 8 2- i socyanat oet hyl
met hacryl and 0O g of d|9utylt|n -di | aurate were added, —anmttTHe =——————=X
resr!tlng &ﬁ%ﬁ%?%é&rﬁeaﬁeﬂo €o ﬁﬁ[pre@frfoar@nﬁitfcmp?lhmersA ffllomed by
cool i ng, epar a pol ymer sol ution is pol ymer solution was
added dropvm%‘gﬁi/%lgﬁ(:esg ngﬁfa*a%mmﬂ%c‘p%@%ﬁgﬂ ® cfnhtheol yner.
The precipit p was filtered and ried . in vacua, to obtainthe
i nt ended prdﬁ%%ft #%égfxﬂﬁﬁéVaiv%PaﬁE ﬁ%r%@€+aﬁn@wﬁﬁmtg S§hEZ2RELEERRr was
about 12,00 n 6 ol ystyrene haV|ng
a nethacrylé?e‘jé%%p %a&%g a$3?ﬁ?né?g§as'%?éﬁ%?%dtiwe éh% €¥ \3
transfer nmethod;s %88 Hbaﬁtt ne, G %%%
“thioglycolic aC|d were place ?ﬁ a ??ggf ﬁnggdgf sgb? erature
of BoLer| C sadpragepi Boogapea! spoabsye. mé?hé@*giém‘?é‘ 0 5aBe8lot mo

a i Afo'the

4,4' -azobis-4-cyanovaleric acid in 8 ene
flask drop byssoppengl-2@,c«’-dimethylbenzyl isocyanate (manufactursd

by ACC Co.), as a monomer (c), and 10 parts of benzoyl

peroxide, as a polymerization initiator, were added into

100 parts of toluene, serving as a solvent, and
polymerization was effected for 5 hours at a rsaction
temperature of 100°C, to prepare a low-molecular-weight
solymer E; solution. The number-average molecular weight
cZ this low-molecular-weight polymer was about 2,500, and
ne glass transition temperature was about 40°C. At that
time the isocyanate ratio was about 2.0%. The above graft
copolymer solution and the above low-molecular-weight
Tclymer solution were mixed, so that the weight ratio of
the graft copolymer/lqw-molecula:—weight colvmer would be
adout 30/70; then 0.5% of dibutyltin dilaurate, as a
T2action accelerator, was added, and the toluens was
~Smoved, to obtain the intended product The adhesion
STrength of the thus pPrepared adhesive and the changs in

Jelti 1 3 .
ting viscosiy of the adhesive were measured. The

Tesults of the evaluation are shown in Table 2.
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hours. The reaction mixture was further heated for one hour, to conpTEs
t he pol ynerization. Then, 20 g of glycidyl nethacrylate and 2 g of s
triethylam ne were added and the reaction was allowed to continue at

80[err]C for 5 hours, followed by cooling, thereby preparing a polyner

sol uti on.

Thi s pol ymer solution was added dropw se to

56 excess isopropyl alcohol, to precipitate the polyner. The precipitated
pol ymer was filtered and dried in vacua, to obtain the intended product.

The nunber
The gl ass
range of

acryl ate,

2- et hacr

& to 150[err] 0 r f I

B0 parts of A@h@ﬁ@F%EB%SH% (RgsPareg %élgggl%§m§emgﬁ$gkyaf3yooo;
manuf act ure
*oy oxyet hyl i socyanat
a mononer ),

Bver aaeiéng ecul ar wei gh—t—ﬁ*f—-t—hfgg macr oner was about—42-00Q—. —_—

enperatures of the racroners 1 to 6 were in the

C a L -
LS e Setintionon

¥l 4 dodardte, [ & lSQ BeBI Wvhk! 8528528 2

polynerlzatlon initiator, were ‘added |nto 0 parts of ethyl acetate,

Serving as-a perbment (h pNdmdlasTey poliiebcyanatil qagddaphanyenethane |
tenperature of 70[err]C for 5 hours, thereby preparing a graft

dllsocyanate (MDI-PH, manufactured by Mitsui Toatsu
Chemicals, Inc.) was reacted, so that the NCO/OE

equivalent ratio would be about 2.0. This adhesive is a

‘mixture of a graft copolymer (A3) and a low-molecular-

weight polymer (E3). The adhesion strength of the thus
prepared adhesive and the change in melting viscosiy of
the adhesive were measured. The results of the evaluation

arsa shown in Table 2.

Example 7

An adhesive was prepared in the same mannexr as
in Example 5, except that, instead of the m-isopropenyl-
@,a’-dimethylbenzyl isocyanate, acrylic acid was used as a
monomer (h) and as a polyisocyanate (d), a
polymethylenepolyphenyl polyisocyanate (MDI-CRUDEZ 200,
manufactured by Mitsui Toatsu Chemicals, Inc.) was
re2acted, so that the NCO/OH equivalent ratio would be

about 2.0. The results of the evaluation ars shown in

Table 2.

Example 8

100 parts of Kurapol P-2010 (3-methyl-1,5-

—_—
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ST 21 nunber-average nmol ecul ar  wei ght of thls gr’ ey
copol y -rr“ *”-“'““'""000 and the glass transition tenperature of the -

al kyl portion was about -50C. The isocyanate ratio was®

about 4. 5@6 Separately, 50 parts of n-butyl acrylate, 50 parts of nethyl

met hacyl ate, 20 parts of 2-nethacryloyl- oxyethyl isocyanate

(manuf gctured by Showa Denko K. K.), nonmer (c), and 5 parts of

benzoyl} peroxide, as a polynerization lﬁéﬂggtor, were added into 100 parts

of et hyl acetate, servifig-as a solvent, and pol ynerizati om—==—
was eff fyi e f 8+ GeéD6hE oygr t her eby
prepari F%&fﬁﬁFggﬁlagﬁ%éggﬁ %3§H5§é9 Esgggﬁﬁtlon géTheogu%bg(rméverage

nol ecul g

V\Bhﬁhhfef:th&le‘a Hyowueelzew:ar. ,Wst:ah?,pohymrwaa pboybsBeP00, and
t he glf s transition tenperature was about-O[err]C. The |socyanate ratio

was abopt 4. peilydle almal evhdichf iserfeidolagmar podiroli ¢j) anandha2sabayes of
| ow- nol Ecul ar - wei ght pol yner solution were m xed, so that the weight ratio

of thegorafdl@QE@WQMQQHans-ﬂdmsndymnaWE|ghanpéaynnredobYthesuabout 50/ 50,
and thekethyl acetate was renoved, to obtain_ the intended product. The
adhesi of st r RS Yo Chemd cadiss quﬂiarcé adD@éNW§°§H§n§hé ¢Bangwere mel ting

VISCOSI? of reacted at 80°C for 5 hours, to prepare a urethane
? prepolymer (B). At that time the NCO/OH equivalent ratio
was 2.0. 100 parts of the adhesive obtained in Example ¢

and 20 parts of the above urethane prepolymer were melted

and mixed, to obtain the intended product. The rasults of
the evaluation ara shown in Table 2.

Example 9

l-.a
(91

100 parts of the acdhesive praparad in Zxampls

and 25 parts of .Super Ester A-100 (disproportional zosin

[Ta]
’_J

ycarin ester, manufactured by Arakawa Chemical Industry
Co.) as a tackifiar resin were melted and mixed, to obtain
the intended product. The results of the evaluation are
shown in Table 2. |

gxampls 10

An adhesive was prepared in the same mannar as
in Example 5, except that, instsad of the dibutyltin
dilaurats, 1,3-dimethvlimidazolidinone was usad. T2 ths
adhesive was added 10% of dry calcium carbonate powdaz, as
d@ filler, to cbtain the intended product. The rasults of
the evaluation are shown in Table 2.

" ———
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—-+he adhesive were neasured. The results of the evaluation are shown.i.n j@?fh
Table 2. Exanple 5 50 parts of 2-ethyl'hexyl acrylate, 10 parts
of nmethyl methacrylate, 40 parts of Macromer AS-6 (having a nol ecul ar

wei ght of 6,000; nmanufactured by Toagosei Chem cal Industry Co., Ltd.), as
a macromer (a), 5 parts of misopropenyl-[err]-dinethyl benzyl isocyanate

"~ (manufactured by ACC Co.), as a nononer (c), and 0.15 part of t-hexyl
peroxypiyval ate, as a polynerization initi , were added into 40 parts of

tol uene, | serving as a solvent, and pol ynePization was effeeted—For—5 o=
at a reajpie 58 tenperature of
80[ err]

'hgﬁgﬁggg%gu% graft copolymer A2 solution. The nunber-average
nol ecul a 0 of the graft copolymer was about 78,000, and the gl ass

transiti tenper at urkh VithedIWE wal iiddared in! RAk Bhi® MaireiOGyanate
ratio about 1.0% Separately, 20 parts of isobutyl acrylate, 80 parts
of ethyl gret hacExampbe S0 edvdpt: Ahdl, iinsdeadpofyithkeMalréme dlggnzyl

i socyanatge (rmanufactured by ACC Co.), as a nononer (c), and 10-parts of
benzoyl Fperasialenacmomepola)erAN=8 | (draving aamolecuder sedetht rifo 100

parts of goluene, serving as a solvent, and
: 6,000, and manufactured by Toagosei Chemical Industry Co.,

Ltd.), as a poly(styrene/acrylonitrile) macromer was used.

The results of the evaluation are shown in Table 2.
Example 12

An adhesive was prepared in the same manner as
in Example 4, except that, instead of the polystyrene
having a methacryloyl group at its terminal, available
under the trade name of CHEMLINK 4500, as a macrzomer (a),
the macromer 5 was used. The results of the evaluation
ara2 shown in Tabie 2.
Example 13

An adhesive was prepared in the same manner as
in Example 4, except that, instead of the polystvrene
having a methacryloyl group at its terminal, availabls
under the trade name of CHEIMLINK 4500, as a maczcmer (2),
the macromer 6§ was used. The results of the evaluation

are shown in Table 2.

Comparative Example 3

An adhesive was prepared in the same manner as
in Example 4, except that, instead of the n-butyl acrvlate

i1 the graft copolymer, methyl methacrylate was used. The
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p tion was effect®&d for 5 hours at a reactign tenperature of
100[err]d, to prepare a |ow nol ecul ar-wei ght polymér E[err] solution. The
nunber - avier age nol ecul ar wei ght of this | ow nol ecul ar-wei ght pol yner was
about 2,500, and the glass transition tenperature was about 40[err]C At
that time the isocyanate rati o was about 2.0% The above graft copol yner
solution and the above | ow nol ecul ar-wei ght pol yner sol ution were m xed,
so that the weight ratio of the graft cc@a yner /| ow nol ecul ar - wei ght

pol yner. d be about 30/70; then-0-5%-of dibutyltin dilaurater-as a
reaction faccel erator, was added, and the toluene was renoved, to obtain
the i nt endede®PBiEEt Of THRe ;evRlrariontansmhevar im&abkes Dr epared adhesive

and the chan&&p@gﬁﬁ%&&gl y of the adhesive were neasured. The
results of t wn in Table. 2. i

59 Example 6 dhesi ve wa re ed in the sane manner as in
Exanpl e 4, except that®® gﬁ%ﬁﬂ"%f“ﬁ%(ﬁ?’;—?ﬁf %ﬁﬁ Az RATRRE as

i socyanatie, d as ne and as a. -
pol yi socylanate %%?*ﬁ% %é %Maﬁ%ﬁ %tc%q)aqfe%l EFZ"'I—}i{th%rtalnuf actured by
Mtsul Tdat Sﬂetﬁ@ﬂrfiq:é J.ﬂ "the YEG-RSAE hr SR idid LS Albueyl

acrylate was used. The results of the evaluation are

shown in Table 2. |
Comparative Example 5

An adhesive was prepared in the same manner as
in Example 5, except that the macromer (a) was not used.

The results of the evaluation are shown in Table 2.
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equi val ent ratio woul d bé about 2.0. This adhesivé i's a  nixture of a graft
copolyner (A3) and a | ow nol ecul ar- weight polynmer (E3). The adhesion
strength of the thus prepared adhesive and the change i.n ielti-ng-viscosiy

-

of the adhesive were measured. The results of the eval uatigp qare shown in—
Table 2. Exanple 7 An adhesive was prepared in tj BremRiplceq
as in Exanple 5, except that, instead of the mi sopropenyl -

i
[ err]-dimethyl benzyl isocyanate, acryligqacid was used as a . Wl/’/ﬂ/”/

and as a polyisocyanate (d), a polynmet®™*¥enepol yphenyl polyisocyanate
(M- CRUDE 200, nanufactured—byMtsui Toatsu Chenical s, lnc.) was

reacted, ;so thas 4 he NCO OH equiya ent ratio woulld be about 2.0. The
resul ts off theaeval'udti'on are ¥ @ 'én Tali & 2. | Exanple 8 . 100
parts of rapof P-2010 (3-nethyf«l,9- © o« " 60
pent anedi (54 aiigate havi ng a nmol®c¢ul ar wei ght of {2,000; nmanufactured by
Kuraray €o.l _t-d.?),' which is ax@i@ester pokyel [ and which served as a
pol yol (jk 1t apd '3 parts of dT'p}oyOmat hare ~dini §ocyanat e (‘manuf act ured by
M.t sui o - &
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Toat su Che%icals Ing.), as a polyisocyanate (d), were reacted at 80
for 5 hours, to prepare a urethane prepolynmer.(B). At that time the
equivalent ratio was 2.0. 100 parts of the adhesive obtained in Exanp
and 20 parts of the above urethane prepolynmer were nmelted and m xed, t
obtain the intended product. The results of the evaluation are shown i
Table 2. Exanple 9 100 parts of the adhesive prepared in
Exanple 5 and 25 parts of Super Ester A-100 (disproportional rosin

gl ycerin ester, manufactured by Arakawa Chgﬁ‘ al Industry Co.) as a
tackifier pEn were nelted and™m ; ‘ I n- the intended pruoduct. ;
results of §e evaluation are shown in Table 2. Exanple 10 An ﬂ

adhesi ve ] in the same manner as in Exanple 5, except that,

i nst ead of gERKE gttin dilaurate, 1,3-dinethylimdazolidi none was "used. i
To the ad i

= g %, Qf : ;5
{0 oo adges ve Ve R Gartdihe ggégf,ﬁa S} 4y CRERROA RapQPECturdd by __

¥obt ai n t he d pr he testlts of the evaluation are !

shown in Tgble, ene-baséd bﬁééﬁp|e 11 )
An adhesi v§ shet prepareg'lnotﬁé gg#ghnéﬁner RS

: copolymer resin, as a thermoplastic resin (£), was

dissolved in 50 parts of ethyl acetate, then 70 parts of
n-butyl acrylate, 10 parts of 2-methacryloyloxyethyl )
isocyanate (manufactured by Showa Denko K. K.), as a
monomer (c), and 0.4 part of c,x-azoiscbutyronitrile, as a
polymeriization initiator, were added thersto, and the
polymerization was effected at a reaction temperaturze of
70°C for 5 hours, to prepare a graft copolymer 3,
solution. The number-average molecular weight of this
graft copolymer was about 23,000 and the glass transition
temperature of the alkyl (metha)acrylate portion was about
-50°C. The isocyanate group content was about 2.7%.

é Separately, 50 parts of n-butyl acrylate, 50 parts of

| methyl methacrylate, 20 parts of 2—methacryloyloxye:hyi
isocyanate (manufactured by Showa Denka X. X.), as a
monomer (c), and 5 parts of benzoyl peroxide, as a
polymerization initiator, were added into 100 parts of
ethyl acetate, serving as a solvent, and polymerization
was effected at a reaction temperature of ;00°C for 5
hours, to prepare a low-molecular-weiqht'polymé: Ey
solution. The number-average molecular weight of this

low-molecular-weight polymer was about 5,000 and the glass
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in Exanpl ¢ 5, except that, instead™BFEihe Macroner AS-6, as a macromer
(a), AN-6 (having a nol ecul ar weight of 6,000, and nmanufactured by

Toagosei Chemi cal Industry Co., Ltd.), as a poly(styrene/acrylonitrile)
macromer was used. The results of the evaluation are shown in Table 2.
Exanpl e 12 An adhesive was prepared in the sanme manner as in

Exanpl e 4, | except that, instead of the polystyrene having a nethacryl oyl

group at its termnal, available under e trade nane of CHEM.I NK 4500, as

a macromner gy the macronmer 5 mas;usgér—lhenresults of the evattatier——=——
are shown Table 2. Exanple 13 An adhesi ve was prepared in

t he sane nhnneransition Bempgera tyrexeaptaliduet ,09tst &ive disadyamate/ st yr ene
havi ng a net hacryl oyl group at its termnal, available wunder the trade

name of CHEMgnaQR3oentent wamoakont 45%. (The hawhgrs heeopskaherThe.
results of {the evaluation are shown in Table 2. Comparative Exanple 3

An adhesi ve \@LHrmraRd i the Rbeweelonrrekeqslarwehahip RO Wmexcept t hat ,

i nstead of the n-butyl -acrylate., in the graft copql yner,. nmethyl - .
met hacryl at e rua‘g%%.we%énfxed, so ‘l:haéJ the weipg%el ratio of ythe graft

copolymer/low-molecular-weight polymer would be about
50/50, and the ethyl acetate was removed, to obtain the
intended product. The adhesion strength of the thus
prepared adhesive and the change in melting viscosiy of

the adhesive were measured. The results of the evaluation

are shown in Table 3.
Example 15

30 parts of Califlex TR-1107 (SIS, manufactured
by Shell Chemical Co.), which is a styrene-based block
copolymer resin, énd which served as a thermoplastic resin
(£), was dissolved in 40 parts of toluene, then S5 garts'
of 2-ethylhexyl acrylate, 10 parts of methyl methacrylate,
5 parts of m-isopropenyl-«,a’-dimethylbenzyl isocyanate
(manufactured by ACC Co.), as a monomer (c), and 0.15 part
of t-hexyl peroxypivalate, as a polymerization initiator,
were added thereto, and polymerization was effected at a
reaction temperatﬁre of 80°C for 5 hours, to prepare a
graft copolymer A, solution. The number-average molecular
weight of this graft copolymer was about 58,000 and the
glass transition temperature was about -45°C. At that

time, the isocyanate group content was about 1.0%.
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62 results of!the eval uation are shown in Table 2. Conparative Exanples4 :=-
An adhesive was prepared in the sanme manner as in Exanple 4, except thatwe——.-
instead of the nethyl nethacrylate in the | ow nol ecul ar-wei ght pol yner,
n-butyl acrylate was used. The results of the evaluation are shown in

Table 2. Conparative Exanple 5 An adhesive was prepared in the
sane manner as in Exanple 5, except that the macroner (a) was not used.
The results of t he evaluation are shown in le 2. 63 [err]
[err] ~-—-meﬂe14 ..

parts of KratiQn 3% f cture y cal mhlch
IS a styrene- 83§&dé€?f%§<sf§ ao %{i g.sac% stpaﬁse#% (f)
Vas rethYl methacrylate, 10 parts of m—zsopropenyl-a o -

fd;methylbenzyl isocyanate (manufactured by ACC Co.), as a
!mpnomer (¢}, and 10 parts of benzoyl peroxide, as a poly—
;merization initiator, were added into 100 parts of .
toluene, serving as a solvent, and polymerization was
effected at a reaction temperature of 100°C for 5 hours,
to prepare a low-molecular-weight polymer El.solution.
The number-average molecular weight of this
low-molecular-weight polymer was about 2,500 and the glass
transition temperature was about 40°C. At that time the
isocyanate group content was about 2.0%. The above graft
copolymer solution and the above low-molecular-weight
polymer solution were mixed, so that the weight ratio of
the graft copolymer/low-molecular-weight polymer would be
about 30/70, then 0.5% of dibutyltin dilaurate as a
reaction accelerator was added, and the toluene was
removed, to obtain the intended product. The adhesion
Strength of the thus prepared adhesive and the change in
melting viscosity of the adhesive were measured. The
Tesults of the evaluation are shown in Table 3.
Examole 16

An adhesive was prepared in the same manner as

in Example 14, except that, instead of 2-methacryloyloxy-’

ethyl isocyanate, hydroxylethyl acrylate was used as a
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dissolved&in 50 parts $fER R Ren 0. parts-of  n-buiHE
10 parts of 2-methacryl oyl oxyetayl -~ 1'socyanate (manufactured by Sl
K. K), as a nononer (c), and Q.4 part of [err]-azoi sobutyronit
polyneriization initiator, were added thereto, and the polynerizat 3
effected at a reaction tenperature of 70[err]C for 5 hours, to prep&

graft copolyner A4 solution. The nunber-aWB ge nol ecul ar wei ght of 't

graft copokyner was about 23,000 and the glass transition tenperature @

the al kyl i( rylate portion was .about  -50[err] G.: i.socyanate 3
group conte '{\Algasé%b%%ﬁ’f %3S & QFyans ar({gs)'oﬁl :L%g"ty%lme%aﬁeate, 50:
parts of Roed Y 0 _part f. .2 I yl hyl
isocyanaterr?&nlhwnéu?%]%% ured {)@gﬂ%%\h %%u%wgﬁﬁhﬁor%%&(c), and 5
parts of benzumi@LIoXi téc. PSvds PUNES,| 2R ItHad iHd @icy/omer € added into
100 parts iof ethyl acetate, serving as a solvent, and polynerization was
effected gt gquivalent fLEDEIWOWIE K aHYULrZ7]0C f othiz Ahesivd GPraepare a
| ow nol ecul ar-wei ght polymer E[err] solution. The nunber-average nol ecul ar
wei ght of It hmixthoerabl thel qrafei cdjo Pale s ARl alimitldw-idd eulahe gl ass
65 transijtion tenperature was about O[err]C. The isocyanate group content
was about 4.wébgihepabymergialit Thpatesults of the evaluation are

shown in Table 3.

Example 17

An adhesive was prepared in the same manner as
in Example 15, except that, instead of m-isopropenyl-
a,a’-dimethylbenzyl isocyanate, acrylic acid was used as a
monomer (h), and as a polyisocyanate (d),
polymethylenepolyphenyl polyisocyanate (MDI-CRUDE 200,
manufactured by Mitsui Toatsu Chemicals, Inc.) as a
polyisocyanate (d) was r=actad, so that the NCO/CCOH
equivalent ratio would be about 2.0. This adhesive is a
mixture of the graft copolymer (Ag) and the
low-molecular-weight polvmer (E3). The results of the
evaluation are shown in Table 3.

Example 18

100 parts of Xurapol P-2010 (3-methyvl-1,5-
pentanediol adipate, having a molecular weight of 2,000;
manufactured by Kuraray Co., Ltd.), which is a polyester
polyol and which served as a polvol (j) and 25 parts of

diphenylmethane diisocyanate (manufactured by Mitsui
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. T -
solution and the above Ioﬁfnblecular-meight pol ymer solution were
so that {the weight ratio of the graft copol yner/| ow nol ecul ar-wei gh
pol ymer {woul d be about 50/50, and the ethyl acetate was renoved, to 8
the intijended product. The adhesion strength of the thus prepared adhé

and thejchange in nelting viscosiy of the adhesive were neasured. The

resultsjof the evaluation are shown in Table 3. Exanple 15 "30% -
parts off Califlex TR-1107 (SIS, manufact -gd by Shell Chem cal Co.), which
Is a st —based bl ock copol yner_resift, and which served as a e R

t hernoplfastic resin (f), was dissolved in 40 parts of toluen& —Tten 55—

parts ¢f ToahsyyIMhsmicHsy e, ) A@pa poloisesyapatest(ddor Mestee, 5 parts I
|
1
{

of n}is@propenl-{eﬂzé—di t hyl benzyl isocyanate (manufactured by ACC
as aﬁ?fﬁfé?era? 9°“a%m.51§1wq, S DRERATE HAT@LNFNGl ate, as a

pol yrmeri-zation jnitiafor, were added thereto; d pol ynerizati on was *

ef fected ATEPOTIERA ééi) i erﬁ:)%rélatﬁ Eime g s Mcea/np& eguiydlent Fafichare a

ft | tion. .Th mber - | ecul i ght of
Shis or BP0 °TAG, A O e ) S BTl AR oper ot ur 6
was aboyit §APLILEL oM edd' AU gndd {Te ;Eé‘e%aibrge%& NHSaH 1R LN was about

1. 0%
melted and mixed, to obtain the intended product. The

results of the evaluation are shoﬁn in Table 3.

na the——— -

i Example 19

. 100 parts of the adhesive prepared in Example 15
and 25 parts of Super Ester A-100 (disproportional rosin
glycerin ester, manufactured by Arakawa Chemical Industry

Co.), as a tackifier resin, were melted and mixed, to

®

ocbtain the intended product. The results of tha
evaluation are shown in Table 3.

Example 20

An adhesive was prepared in the same manner as
; in Example 15, except that, instead of the dibutyltin
dilaurate, 1,3-dimethylimidazolidinone was used. To the
adhesive was added 10% of dry calcium carbonate powder, as
a filler, to obtain the intended product. The results of
the evaluation are shown in Table 3.

Comparative Example 6§

An intended adhesive was preparad in the same
manner as in Example 14, except that, instead of n-butyl

acrylate in the graft copolymer having isocyanate groups,
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reonaerracryl ate, ‘80 parts of ethyl methath
enyl-[err]- dinethyl benzyl isocyanate (manufact
o) nmononer (c), and 10 parts of benzoyl peroxide, as-
gri zation initiator, were added into 100 parts of toluene, s
, and polynerization was effected at a reaction tenperat
100[err] @& for 5 hours, to prepare a Iomfgﬂgﬁcular-meight pol ymer E[err].
sol uti on. he nunber - aver age nol ecul.ar gnt of this : e
|0MknD|etu|afié§%ght gol mer was about 2,500 and the glass, transition .

t enper at yr e Bt o014 lﬁ%’éﬂf*}‘@ was yned + | TR FESULESC PSR group content
was about] 2. 0% Th§¥above graft sol ution and the above

copol yner,
| ow nol equl a?‘{%"f‘% On S ROy 1 ﬂﬂﬁiﬁeﬂe‘ m xed, so that the weight ratio
of the graf / | ecul ar - wei ght pol ymer woul d be about 30/70,
t hen 0.5%Hﬁ¢%#§%#%##§%'%£¥%££%§i as a reaction accel erator was added, and
the tol uene was renovgd, ; i | I ;. aghesi on
strength of the.thus p?@pﬁﬁ§%£§%§g§F§%ﬁgﬁﬂkﬁﬁﬂigﬁﬁﬁggufHn-é%F?ing Vi scosity

of the adhesy r r h ' hown in
INEShaEnde QS”Eﬁsﬂiéﬁblété?%uﬁﬁgééfsﬁﬂéé,‘id?ﬁﬂd@?kﬁ?%@%ﬁ%ﬁ5 |

Table 3. : Exanpl e 16 e was prepared in the sanme manner

as in EXanphétHdcrpXacstifhhehe ioeiRsrh@fl AR YolynRey -hawidy!

i socyanatie, hydroxyl ethyl acrylate was used as a
’ isocyan;te groups, n-butyl acrylate was used. The results

of the evaluation are shown in Table 3.
Comparative Example 8

) _ S5 parts of 2-ethylhexyl acrylate, 10 parts of
methyl methacrylate, 5 parts of m-isopropenyl-c,c’-
dimethylbenzyl isocyanate'(manufactured by ACC Co.), as a

monomer (c¢), and 0.15 part of t-hexyl peroxypivalats, as a

[ 1)

polymerization initiator, were added into 40 parts o

ase- -

toluene, and polymerization was effected for 5 houxs at a
reaction temperature of 80°C, to prepare a
high-molecular-weight copolymer solution. The numter-
average molecular weight of the high-molecular-weight
copolymer was about 48,000 and the glass transitiocn
temperature was -43°C. Separately, 20 parts of isoputvl
acrylate, 80 parts of ethyl methacrylate, 10 parts of m-

isopropenyl-c,a’-dimethylbenzyl isocyanate (manufactured

by ACC Co.), as a monomer (c), and 10 parts of benzoyl
Peroxide, as a polymerization initiator, were added into

100 parts of toluene serving as a solvent, and
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mononmer (h}, and as a polyisocyanate (d), diphenyl methane diisocyanate™=

(MDI - PH, nuf actured by Mtsui Toatsu Chemcals, Inc.) was reacted, so

that the N@O OH equivalent ratio would be about 2.0. This adhesive is a

m xture of §t he graft copolynmer A5 and the | ow nol ecul ar- weight polyner

E3. The redults of the evaluation are shown in Table 3. Exanple 17

An adhesivg was prepared in the sanme manner as in Exanple 15, except that,

i nstead of ym i sopropenyl - [err]-dinethyl benzyl isocyanate, acrylic acid

was used afga nonomer (h), and as a potyi-sdgthnate (d), e

pol yret hyl €nepol yphenyl pol yi socyanate (MDI-CRUDE 200, manufactured by

M tsui Toatls A €02 Hr i Y d, so
jdu%%@ﬁe 1diCvds 38£ fec bl df%g%’mz% @ aased

that the N( equi val ent rati o wou about 2.0. This adhesive is a

m xture of |t hgemgpefd t@ePdF NEYQ¢AD) & éﬁﬁé%ﬂl—d@hﬁﬂécﬁﬁd@imﬁg}!ﬁ}&o'yﬁer
(E3). The nesults of the evaluation are shown in Table 3. Exanple 18

100 parts of golypeatr $oROEDoR 3- MBhé Vhodbér-awardde ao e ol P afei,ghn\dmg a
nol ecul ar wei ght of 2,000; manufactured by Kuraray Co., Ltd.), which is a
pol yester jpothds kowrmdledulzrwvedightoapdbined w3s abuh®R (600 samf the

di phenyl netjhane dii socyanate (nmanufactured by Mtsu

glass transition temperature was about 40°C. At that

time, the isocyanate group content was about 2.0%. The
above high-molecular-weight copolymer solution, the above
low-molecular-weight polymer solution, and Califlex TR-
1107 (SIS, manufactured by Shell Chemical Co.), which is a
styrene-type block copolymer, and which served as a
thermoplastic resin (f), wers mixed, so that the weight
ratio of the styrene-type block copolymer/high-molaculaz-
weight copolymer/lpw—molecular-weight polymer would be
about 9/21/70, then 0.5% of dibutyltin dilaurats, as a
r2action accelerator, was further added, and the toluene
was femoved, to obtain the intended product. The adhesicn
Strength of the thus prepared adhesive and the change in
melting viscosiy of the adhesive were measured. Thas2

Tesults of the evaluation are shown in Tabls 3.
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68 Toat Stetflemi cal s, “TTiE.), as a polyi socyanate (d), were reacted:
80[err]C for

5 hours, t3 prepare a urethane prepol yier (B)y.- At that
t he NCO OH

pr epol yner d 100 parts of the adhesive prepared in Exanphﬂh%ﬂ wer e
mel ted and xed, to obtain the intended product. The result
eval uati on e shown in Table 3. Exanple 19 ' 100%&7 m,\
adhesive prepared in Exanple 15 and 25 parts of Super Ester
(di sproportijonal rosin glycerin—ester,~fanufactured by Arakawa Chem cal
I ndustry Cd4.), as a tackifier resin, wer& felted and nixed, to obtain the
i ntended prdduct. ;The results of tfe gvaluation are shown in Table 3.
Exanpl e 20 2le An adhesive wa® @repared in tfNetsane nmanner as . in
Exanmpl e 15, |ex@épt| éhat, instead of Tha di @utyltin odhlauf at e, :
1, 3-di net hyl}i azifi di nohe' was usedZ Fo the. adhesive was added 10% of dry
cal cium carbgmafe powder, as a fillgr, to obtain the intended product. The
results of |t R ion pre shonsi| Taple 3. Corpapative Exgnple 6

N

O NN

==,

*

S
iy

120

120
36,000 20,000 40,000 31,000 22,000 14,000 31,000 68,000 15,

Q L X-K=)
L] : « o e
* X cooo

Comparativégﬁkgﬁé

20
27
63
10
120

19
30
70
25
120

0
3.
4.
2.9

52,000 28,000 55,000 45,000 38,000 24,000 41,000 83,000 25,
O
2.
. . 3.
3
Styrene-based block copolymer was blended after polymerizati

At 20°C after curing

At 80°

18
50
50
20

Table 3
17
30
70
2

16
50
50
120
used,

15
30
70
120
not

Lxample
.6

14
50
50

120

o
3
3
3

Metyl methacrylate was used.
n-Butyl acrylate was used,

Macromer was

%2
A3

curing
4l

copolymer
after
llote:

viscosity (Cp?
g/1inch)
Initial strength

temperature

*

Change in meltin
Temperature (°C)

Initial
After 24hrs.

Urethane prepolymer
T-t{ge peel strength

Packifier resin

Filler
Packiness at normal

Graft copolymer

Low M.W.

ehjui val ent ratio was 2.0. 20 parts of the above urethane—- =%
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Aq i ntended adhesive was prepag-n
except that, instead of n-butyl-

genanner as in Exanpl e 14,7 F0me
Tt he graft copol yner haV|ng

i socyanat £ groups, - ' 69 net hyl

met hacryl ate was used. The results of the =~ evaluation are shown in Table

3. Conpar ati ve Exanple 7 An i ntended adhesi ve -was

prepared in the sane 5 manner as in Exanple 14, except that, instead of

met hyl t nethacrylate in the | ow nol ecul ar-wei ght pol ynmer haV|Qg o

i socyanat glgF oups, n-butyl acrylaie was used.#<2he results of the = T
eval uatio '

%@Mﬁln Tabl e 3. Conpar ati ve Exanpl e 8 0
55 parts @ 2-ethyl hexyl acrylate, 10 parts of nmet h nmet hacryl at e, 5~
parts of i sopropenylAf @dhiesive wag prepprednipl theoEsl aWénPﬁEnBFactured

b CC Co ¥ d O.
oY ovor v s Exempie 37 ”O"e%aé%a"’l.”éﬁstﬁpﬁ BE. POLYBFIERNR BavARE 20

eaction e mérﬁﬁ'q‘fﬂeﬁf 5 ya?rétéab%e%m A R e Rt
cone e e S B 15 S 1 L
transitio 1 was used. The results of the evaluation are shown in
Table 4. |
Example 22

An adhesive was prepared in the same manner as
in Example 5, except that, instead of polystyrene having 2
methacryloyl group at its tsrminal, available under the
trade name of CHEMLINKX 4500, as a macromer (&), the
macromer 2 Qas used. The results of the ewvaluaticn aze
shown in Table ¢.

Txample 23

95 parts of Evaflex 40 (containing 40% of viayl
acetate; manufacturad by Mitsui-du Pont Polvchemizal (2.},
which is an ethylene/vinyl acetate copclymer ra2sin, and

oI m-

a

7]

a—

which served as a thermoplastic resin (£), 5

3

iscoropenyl-c ,c’-dimethylbenzyl isocyanate (manuiactuzed
Sy ACC Co.), as a monomer (c),.and 0.15 pazt of dicumyl
seroxide, as an organic peroxide, were meltad i~ a Xneadarx
at 140°C, and reaction was effected for 2 hours, <o

grepare a graft copolymer A; solution. The numtexs-average

molecular weight of this graft copolymer was aScut 33,000.
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3 'fenper ture was -45[errr““5-lepéfately, 20 parts of isobutyl'~l-

acryl ate, {80 parts of ethyl ﬁethacrylate, 10 parts of m g
i sopropenyl -[err]-di net hyl benzyl isocyanate (manufactured by ACC Goi¥
as a nono (c), and 10 parts of benzoyt - ‘peroxi de, as a

pol yneri zgtion initiator, were added |nt9 5 %9%|xnts of toluene serV|ng_
as a solvgnt, and T -

pol yrmeri z

ﬁSﬁLELfLS’rE&R @éﬁﬁ%p%gﬁl,eiﬁ'één“?h?? ShE PR ReFant pol yrrer
2,500

ﬁﬁfefr Te A@Qﬁﬁﬁﬁyﬁfwx&zge%%%é%%%#x%fe@%%%ﬁ%géiﬁnr?é%?fﬁéo-283%? 3. 0%

T -

[ ow ol ec] aPOURRGR: (Sory AR 5| BRFSR 58 MEREpPR) BEEGRLAEISIRTS o g

manuf act uged Qixﬁ h.Ea@ESH‘ G3ht£3ebr, %EQ é.&déd gh¥sengot aetgl agk

copol ymer served as a ernmopl astic resin , were mxed,

so that the @Blﬂghe, ser&ihboa%fatQ%’GEME?”SnHY?Ql?hQQKzatlon was
copol yner ghi gh- nol ecul ar - wei ght copol yner /| ow nol ecul ar - wei ght

pol ymer wpul dflfected arbautredcRLohltenbenralunt of AODACYEbinSdhbawsate, as

a 5 rea¢tion accelerator, was further added, and the tol uene was

renoved, to e¢bt prepare antlewedlzcadect-welghtaghéymer (E;) solution.
The number-average molecular weight of this
low-molecular-weight polymer was about 2,500 and the glass
transition temperature was about 40°C. At that time the
isocyanate group content was about 2.0%. The above grait
copolymer solution and the above low-molacular-weight
polymer soldtion wera mixed, so that the weight ratio o:
the graft copolymer/low-mclecular-weight polymex would Ze
about 40/60, then 0.5% o0f dibutyltin dilauraza, as a
rzaction accelsrator, was addad, and tha tolusns was
ramoved, to obtain the intanded product. Th2 adhasion
strength of the thus preparad adhesivs and the chang2 in
melting viscosity of the adhesive wers measurad. TR2
resuits of the evaluation ars shown in Tabla 4.

Example 24

A graft copolymer A, was obtainad in th2 same

manner as in Example 5. Separately, a low-molaculaz-

weight polymer E, was obtained by melting at 143
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strength of the thus prepared adhesive and.the change in mel ting.

viscosiy of the adhesive were nmeasured. The results of the eval uation
are shown in Table 3. . 71 [err] '
72 Exanpl e 21 An adhesive was prepared in the sane nmanner as

I n Exanpl e 5, except that, instead of polystyrene having a nethacryl oyl
group at its termnal, available under the trade nane of CHEM.I NK 4500, as
macronmer (a), the macronmer 1 was used. results of the evaluation are
shown in Table 4, esi.ve S prepared in_the

same manneP2EES PR EEQ%%EE%S%%EQQ§p{m%%5f§°F%§?%dHYd?a yrene having a T
G i 250884 B0t oRer o 5rEeend Taalont BARRL TEA The results of 7“.
the evaluai&Qﬁr@b@nyiugwa'LQiI@Qh?lﬂénzyl isodyanate (manufactured
by ACC Co.), as a monomer (c), and 0.3 part of dicumyl

| peroxide, as an organic peroxide, and reacting them for 2

hours, in a kneader. The graft copolymer and the low-

molecular-weight polymer were mixed, so that the weight
ratio of the graft copolymer/low-molecular-weight polymer’
would be about 70/30, and 0.5% of dibutyltin dilaurate, as
a reaction accelerator, was added, to obtain the intended
product. The adhesion strength of the thus prepared
adhesive and the change in melting viscosity of the
adhesive were measured. The results of the evaluation are
shown in Table 4.
Example 25

An adhesive was prepared in the same manner as
in Example 4, except that, instead of the 2-methacryloyl-
oxyethyl isocyanate of the low-molecular-weight polymer,
hydroxyethyl acrylate was used as a monomer (h), and as a
polyisocyanate (d), diphenylmethane diisocyanate (MDI-PH,
manufactured by Mitsui Toatsu Chemicals, Inc.), was
reacted, so that the NCO/OH equivalent ratio would be
about 2.0. This adhesive is a mixture of the graft

copolymer A, and the low-molecular-weight polymer Ej. The

(Y1)

results of the evaluation are shown in Table 4.
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Exampl e 23| g5

P It =

&t 3 3
.

=Pvaf | ex 40 (containing 40% of vinyl

acetate; nmanufactured by Mtsuf-du Pont Polychemical Co.), which is an
et hyl ene/vinyl acetate copolyner resin, and which served as a

t hermopl astic resin (f), 5 parts of m isopropenyl-[err]'-dinmethyl benzyl
| socyanat ey (rmanufactured by ACC Co.), as a nonomer (c), and 0.15 part of
di cunyl peéroxide, as an organic peroxide, were nelted in a kneader at

140[err] C,

and reaction was effected for 2 hours, to prepare a graft

copol yner T ol uti on. The nunber—average--nol ecul ar- wekght-of ..this______
graft copofyner was about 38, 000. S 73 %
Separately é%éiﬁgggg@f | sobutyl acrylate, 80 parts of ethyl nethacrylate, §
10 parts of I sopropenyl -[err]- dimethyl benzyl isocyanate (nmanufactured :

by ACC Co.

, as a norinradiesive whsl praparedinhERLoFRMEPENEE, 835 a

pol ymeri zation initiator, were added into 100 parts of toluene, serving as
a solvent, aps Exanpke|datexgeptasthat; dnswead of F@&c@?&ﬁ%‘&?ﬁ@ﬁﬁy Te of

100[err]C
sol uti on.

for 5 hours to prepare a | ow npl ecul ar - wei_ght olx; r.+(E[€err])
. ToxyethvbrisecyanatePEcthergsaliy moli@w%i é%ropxyllﬁyl

IOMFnDIecu!ar-meight pol ymer .was about- 2, 50Q and t esglass transition
| A ROREREE ok fnnd B0

t enper at ur
was about

p a@sYhRbetvad[eied @s Yn@"% &canat e group cont ent
Q.ggg'The above

yzsocyanategfégf diphenylmethane diisocyanate (MDI-PH,
manufacturéd by Mitsui Toatsu Chemicals, Inc.), was
reacted, so that the NCO/OH equivalent ratio would be
about 2.0. This adhesive is a mixture of the graft
copolymer A3 and the low-molecular-weight polymer E;. The
results of the evaluation are shown in Table 4.
Comparative Example 9

An adhesive was preparad in the same maaner as

in Example ¢, eﬁcept that the low-molecular-weight polymer was
not used. The results of the evaluation are shown in
Table 4.

Comparative Example 10

15 parts of CHEMLINK 4500 (having a molscular
weight of 13,000 and manufactured by SARTOMER Co.), as a
macromer (a), 75 parts of n-butyl acrylate, 10 parts of
Z—methacfyloyloxyethyl isocyanate (manufactured by Showa
Denko K. K.), as a monomer (c¢), and 1.0 part of c,z-azo-
bisisobutyronitrile, as a polymerization initiatoxr, were
added into 50 parts of ethyl acetate serving as a solvent,

o I3 - iy v £
colymerization was effected at a reaction temperatuze Ou
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copol yner dol ution and the abové" I 'owiTiol ecul ar - melghﬁ"polyner sol utton
were m xed, so that the weight ratio of the graft

copolyner/lomfnnlecular wei ght pol yner woul d be about 40/60, then 0.5% of
dibutyltin dilaurate, as a reaction accelerator, was added, and the
toluene was renoved, to obtain the intended product. The adhesion

strength o e thus prepared adhesive and t@ﬁchange in nmelting viscosity
of the adhesive were neasured. The results of the evaluatlon are shown_in. .

Tabl e 4. Exaqphe 28r S5 hours, tRef t |n t he
same nmanner as in Exanple 5. 'Separ%s% gfgg%yﬁﬁ A%rg?éar- = ?ﬁ t pol yner
E2 was obtai ngdlayionltand the 14€h91riteffte was then removed to,

74 parts of YSresin TO 105 (manufactured by Yasuhara Chemcal Co.), as a
t er pene resi npbtdipathe bhterdedsppsducty! iﬁ@r&uﬁbéﬁﬂ&véﬁsgéYholéeﬁlaﬂate

(manufactured by ACC Co.), as a nononer (c), and 0.3 part of dicunyl

per oxi de, as uHLthaﬂﬁctbasogrdét copolymerti was t dibout 015 2000 0and, the a

kneader. The graft copol ymer and the |ow nol ecul ar-wei ght pol yner were

m xed, so §hagleRé WESRpALtienttempératergraftthe alkyl (metha)acrylate

copolyner/IOMFnDIecuIar wei ght pol yner would be about 70/30, and 0.5% of

dlbutyltln di PRGFAPR, Wa§ about -45°C. The isocyanate ratic was about
2.7%. The adhesion strength of the thus prepared adhesive
and the change in melting viscosity of the adhesive were
measured. The results of the evaluation are shown in

Table 4.
Comparative Example 11

70 parts of n-butyl acrylate, 30 parts of
CEEMLINX 4500 (having a molecular weight of 13,000;
manufactured by SARTOMER Co.), as a macromer (a), 30 parts
of 2-methacryloyloxyethyl isocyanate (manufactured by
Showa Denko K. K.), as a monomer (c), and 0.4 part of
@,cz-azobisisobutyronitrile, as a polymerization initiator,
wera added into 50 parts of ethyl acetate serving as a
solvent, polymerization was effected at a resaction
temperature of 70°C for S hours, thereby preparing a graft
copolymer solution, and the ethyl acetate was then
removed, to obtain the intended product. The numbei-
average molecular weight of this graft copolymer was about
22,000. The isocyanate ratio was about 6.2%. The

adhesion strength of the thus prepared adhesive and the
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a reactign accelerator, was a =TT obtain the intended produ® B
adhesi on |strengt h of the t hus prepared adhesive and the change in ne-_ :
viscosity of the adhesive were neasured. The results of the eval uatiog a
shown in{Table 4. - Exanple 25 An adhesive was prepared in the
same manrjer as in Exanple 4, except that, instead of the 2-nethacryl oy =z
oxyet hyl § socyanate of the | ow nol ecul ar-wei ght pol yner,- hydroxyethyl. . -

acryl ate jwas used as a nononer (h), and az&ﬁ pol yi socyanate (&——= ==
di phenyl ane diisocyanate (MDI-PH, nahdfactured by Mtsui Toatsu =

Chemcal'g, Inc.), was reacted, so that the NCO OH equivalent ratio would

be about] 2. &haﬂ@asxmdmektﬂnglﬁLSC6&iﬁ ref adhd heihgrsdfve wente Ingmyurdd .and
t he | ow rjol ecul ar-wei ght polynmer E3. The results of the evaluation are-
shown i n |Tabrke 4results of the evaluation are shown in Mabldeanpl e 26

An adhesijve was prepared in the same nmanner as in Exanple 4, except that,
i nstead of t@EEEEEEEbEEL&EQ&ELQ_blyethyI | socyanate of the graft polyner,
hydroxyl ethyl acrylate_was used as a nononer (h), and as a po} |socyanate

(d), diphenyl nethane d#PsBRFERaPE Jemtomrp04 EﬁxtﬂﬁﬁﬁﬂiFWM# iP¥oat su
I I
Cherm ca $ nc gfay éo., Ltd.), which is a styrene-based block

copolymer resin, and which served as a thermoplastic resin
(£) was dissolved in 50 parts of toluene, then 75 paxts of
'n-butyl acrylate, 10 parts of 2-methacryloyloxyethyl
isocyanate (manufactured by Showa Denko K.K.), as a
monomer (c), and 1.0 part of benzoyl peroxvde, as a
polymerization initiator, were added thereto,
polymerization was effected at a reaction tampezaturs of
70°C for 5 hours, to prepare a graft copolymexs scluticn,
and the toluene was then removed, to obtain the inzended
adhesive. The number-average molecular weight oI this
graft copolymer was about 18,000 and the glass transition
temperature of the alkyl (metha)acrylate porzticn was alout
-50°C. At that time, the isocyanate gzoup cont2nz was
about 2.7%. The adhesion strength of the thus prepazad
achesive and the change in melting viscosity of tha

n

adnesive wer2 measured. The rasults of the awvaluacticon

S -
L=

(4

=3

e

shown in Table 4.
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react
adhes

f

d,

so that the NCO OH eqw \‘Fal ent ratio woul d be. about .2. 0. Thjf_in
lve is a mixture of the graft

copol ymer A3 and t he

s

| ow- nol ecul ar-wei ght polynmer E[err]. The results of the evaluatlon are
shown in Table 4. Conparative Exanple 9 An ‘adhell Been Replaced
prepafed in the sane manner as in Exanple 4, except that th
| ow- myl ecul ar - wei ght pol yner was not UQMB 'The results of t
are shown in Table 4. Conparative Exanple 10 5 parts of
CHEMLINK—4500 (havi ng a nol ecul at——-——wei ght of 13, 000 ang ﬁaﬁu%aetured by - -
SARTOVER (o. ), as a macroner (&), 75 parts of n-butyl agrylate, 10 parts
of - 2-methadry| oyl exyet hyl § Bo&/anate (manuf &tufed BY Bhowa Denko K. :
K.), as a jojenkrS(§), and T @ Rart o [err]-&%o- = bi SPspbutyronitrile, as:
a polynerlzatrbn iﬁFtiator, add®d into 50 parts of |ethyl acetate
serving as| af{solvent, polyneriigation was effected at a feaction
t enper at ur podf 76 Olerr]C for 5 hours,
t hereby prEpgaripg a graft cengfhe solution,,ang,thﬁ% hyl acetate was
then renovef |to] Sofitain th& gntended product . : The: nunpef - aver age nol ecul ar -
wei ght of kXilstprafg copol yrre‘r‘;\'gas ab@it 15,000 afd tHé
° ® 0
> O
oot
4; v
5 S 9 "o o e % =
el ~ 6 QS o) R
g-—ﬂ = N O
< ”a
v
o o R D
" 25 ~S5 0 N &
= @O
w Q
0
o oo O OO
« Nl @ n ~o3 o DA
) >~ [ae] o (3]
- i
3 .
S O O
B IR -§ RSN Noe .
-~ o~ ™M ™M
Q™
™m0
<~| oo QRSS
Ciev| &~ ™ == = -
<, ~ 0~ O N ¢ )
g - @
g
9 Qoo
“Igl g8 %83 R
! N O N ™ ™
n o
~ o
SO0
~] AR - a8 T o2 9
™
~| oo SRR
R ~33 2 =9
= O 5§ 7 < 0
o) M WY o =
g 2~3G S 5
H >~ Qo 9 g I
U ~i B0 s~ . o Q Q Q
5«0 —~~— 0 S| o2 4
o7 Q N 9] &4 3 _ o Uy ' ¥}
~ Q E> 3 e @ & ~ n @ o
Qo Q oW < ] D0 o o
o] S W~ Nk e ~ UE LC
O; - Nom Ngd Qe @ O wd QO -m
U= QO Q@ ~H W LEQ N - ONM O OW
- Q0 QPO CME O P N3 o3
& X e B - W - QU Qi e 3] ¢]
T 3 &5 gg: XEW e & )
5 Q9 & 3 M Q<
b B (] & B



gl ass traksition tenperature of the alkyl (netha)acrylate portion was 1
about -45[err]C The isocyanate ratio was about 2.7% The adhesion :
strength of the thus prepared adhesive and the change in nelting viscosity
of the adhesive were neasured. The results of the evaluation are shown in
Table 4. | Conparative Exanple 11 70 parts of n-butyl acryl ate,

30 parts pf CHEM.I NK 4500 (having a nol ecul ar wei ght of 13, 000;

manuf act uf ed by SARTOMER Co.), as a nacroggg (a), 30 parts of

2- met hacryl oyl oxyet hyl isocyanate (marufactdred by Showa Denko K. K. ), as

a nonomer g?gmgg@d2@.4 part of [err]-azobisisobutyronitrile, as a ST
pol yneri z on tnitrator, were added into 50 parts of ethyl acetate

serving s a sol ventL0 palrteeoifz PaldElexs TRKXe65e( S5, amanafactured
tenperature of 70[err]C for 5 hours, thereby preparing a graft copol ymer

sol ution, apdshedletChemimadt Qoe )jawhilchn isr anstyteneebabedi hlerk i nt ended
product. The nunber- average nol ecul ar weight of this graft copolymer was
about 22, eepolimer wesimatad sewyethasalaohegmPRlashic 58648 dR)strengt h

of the thus prepared adhesive and the

77 change was €Higsqlyesd ddo40 pagrts I/E feaeng wee8 TPaParss. °fThs results
of the ewval uation are shown in Tabl e 4. :
ethylhexyl acrylate, 20 parts of methyl methacrylate, 0.2

part of mrisopfopenyl—a,a'-dimethylbeﬁzyl isocyanate
(manufactured by ACC Co.), as a monomer (c), and 0.2 part

of t-hexyl peroxypivalate, as a polymerization initiator,

were added to the solution, and polymerization was
} effected at a reaction temperature of 80°C for 5 hours to
prepare a graft copolymer A, solution.
The number-average molecular weight of this graft
copolymer was about 64,000 and the glass transition

temperature was about -459C. At that time the isocyanate

rh

group content was about 0.04%. Separately, 20 parts o

isobutyl acrylate, 86 parts of ethyl methacrylates, 5 parts

i of m-isopropenyl-a,c’-dimethylbenzyl isocyanate

! (manufactured by ACC Co.), as a monomer (c), and 10 parts -
of benzoyl peroxide, as a polymerization initiator, were

added into 100 parts of toluene serving, as a solvent, and

i polymerization was effected at a reaction temperatuxze of
100°C for 5 hours, to prepare a low-molecular-weight
polymer E; solution. The number-average molecular weight

of this low-molecular-weight polymer was about 2,400 and
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Conparfti e Exanple 12 15 parts of. Septon 2043 ( SEPS, -
tured by Kuraray Co., Ltd.), which is a styrene-based bl ock d
r resin, and which served as a thernoplastic resin (f) was

di ssolged in 50 parts of toluene, then 75 parts of n-butyl acrylate, 18
parts gPpf 2-nethacryl oyl oxyethyl isocyanate (manufactured by Showa Denko
K.K)#as a nononer (c), and 1.0 part of benzoyl peroxide, as a Eiy
pol y ization initiator, were added th to, polynerization was effectej¢’
at a fgeaction tenperature of 70[err]C 5 hours, to prepare.. raft 3

copol gmer olutlon and t.he toluene was then re t.0 obtain the
i nt enffed ’ﬂ‘ﬁj&‘d@” TS #@Sa R |gﬁl5 & t Bts thgtaf t

oyl ?ﬁét“ﬁ%%aei%‘ﬁ at%%p&%% S t“evg%' Atisngs pBouy SRR M Ol et E
| socygpnat e i h d n strength of the ;
t hus repal’a w@?gé%e gg gé"olénarre %Q@ 05|ty of the

adhe

ve %@%ﬁ%r-%dlﬁs W Smidl té@.tﬁ\i%u%ﬁn ndRa Sy Table
the weight ratioc of the graft copolymer/low-molecular-

weight polymer would be about 80/20, then 0.5% of

; dibutyltin dilaurate, as a reaction accelerator, was

; added, and the toluene was removed, to obtain the intended
product. The adhesion strength of the thus prespazed

) pressure- sensitive adhesive and the change in melting

viscosity of the pressure-sensitive adhesive werzs

measured. The results of the evaluation are shown in

Table 5.

Example 28

(92}

An adhesive was prepared in the same manner as
in Example 27, except that, instead of m-isopropenyl-c,a’
-dimethylbenzyl isocyanate of the low-moleculaz-weight
polymer, hydroxylethyl acrylate was used as a monomex (h),
and diphenylmethane diisocyanate (MDI-PH, manufactured by
20 Mitsui Toatsu Chemicals, Inc.) was reacted, so that the
! NCO/OH equivalent fatio would be about 2.0. This

pressure-sensitive adhesive is a mixture of the graft

copolymer A, and the low-molacular-weight polymerz Ej. The

rasults of the evaluation are shown in Table 5.

a3 Zxample 29
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79  Exprple~27- 10 parts of Caljflex.TRKX-65 (SBS, manufig
by Shel§ |Chemical Co.), which is a styrene-based bl ock copol yner resTa o
and serjgd as a thermoplastic resin (f), was dissolved in--40 pafts-of - =
tol uene] |[then 70 parts of 2- ethylhexyl acrylate, :20 pakts-of methyl- - -
met hacrlyllate, 0.2 part of misopropenyl-[err]-dinethyl benzyl isocyanate -
(manuf actiured by ACC Co.), as a monomer (c), and 0.2 part of t-hexyl

per oxypj val ate, as a pol ynerization initigsgé, were added to the sol ution,
and poljymrerization was effected at a reacft™on tenperature of 80[err]C for
5 hoursito prepare a grahtadipoiyevrad\pragartednin the samdhmanner as
nunber -iaverage nol ecul ar weight of this graft copol yner was about 64, 000
and the gl ass LnaBsampde 27¢n@eceptrthatks itaread 481 ctrg an-jpFoprepenyhe the
i socyanate group content was about 0.04% Separately, 20 parts of -

i sobutyl acryl e’ -g8dmeghyibenzyl hisompanake \9fitthe xR scopplymex,

m i sopropenyl -[err]'-di nethyl benzyl isocyanate (nanufactureﬂ by Agc Co.),
as a mononer (Bydrexyleshyir eGrydatecyas\1seRrd%kiHdORIEr nbRyme?tfati on

initiator, were, kK addeqd into 10Q_parts of toluepe servin as.a vent, and
pol yner zationdﬁﬁg ng; diises¥enate 1 Hper Urﬁﬁﬁgfaigﬁf%§?+%:er 5
hours, o prepare a-low nol equl ar.-wei gh pol yner sQl.uLi.op. e
nunber-average%ﬁiﬁgéu&EPtﬁgiéﬁ?mlﬁgﬁ?hign?oﬁf ?ef%%gééééig tEggﬁyﬁ%E was
about 2 %00 an%CO/OH equivalent ratio would be about 2.0. This

pressure- sensitive adhesive is a mixturs of the grait

copolymer Ag and the low-molecular-weight polymer E;. The
results of the evaluation are shown in Table 5.
Example 30

The graft copolymer A, was obtained in the same
way as that in Example 27. Separately,:a low-molecular-

weight polymer E, was obtained by melting 90 parts of

X Clearon P-105 (manufactured by Yasuhara Chemical Co.), as
a hydrogenated terpene resin, 10 parts of m-isoprogenyl-
c,a’~dimethylbenzyl isocyana:e (manufactuzred by ACC Co.),
a monomer (c), and 0.3 part of dicumyl peroxids, as an
organic peroxide, in a kneader at 140°C and reacting them
for 2 hours. The graft copolymer and the low-molacular-
weight polymer were mixed, sc that the weight ratis of the
graft copolymer to the low-molecular-weight polymer would
be about 70/30, and then 0.5% of dibutyltin laurats was
added-as a reaction aécelerator, to obtain the intended

product. The adhesion strength of the thus preparsd

e
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80 the glass transition tenperature was about 35[err]C. At that tine the___
| socyanate group content was about 1.0% The above graft copol yner '”a-_
solution and the above | ow nol ecul ar-wei ght pol yner sol ution were m xed,
so that the weight ratio of the graft copol yner/| ow nol ecul ar- wei ght
pol ynmer | d be about 80/20, then 0.5%of dibutyltin dilaurate, as a
reaction gccelerator, was added, and the tol uene was renoved, to obtain
the intended product. The adhesi an streﬁ@h of the thus prepared
pressure- [sensitive adhesive and the-change in nelting viscosity of .the

pressure- ﬁégguge_aéhgitzeemgagesg@@sgﬁgdth;hghgﬁggr15 RE1ERhR evaluatlonﬂ_ﬁ

3
2
=
-l
¥
]
I
#
z

5
”
'3
I3
b4
-

are shownjin Table 5. Exanple An adhesi ve was prepared I n
the sane jadsevsisy of Eh&ﬁpkesgﬁreeﬁéﬁ§£tibétadhéﬁieedwefe
m i sopropenyl-[err]" -dinmethyl benzyl isocyanate of the

| ow nol ecletewmiget. pGheneesubydr ofytRéhgiradoayioncanasshoer aa a nononer
(h-), and di phenyl met hane diisocyanate (MDI-PH, nanufactured by- M tsui
Toat su ChieebdsS.Inc.) was reacted, so that the- NCO OH equivalent ratio
woul d be Jabout 2.0. This pressure-sensitive adhesive is a mxture of the
graft copExgmelesdland the | ow nol ecul ar-wei ght pol ymer E[err]. The
78 parts of n-butyl acrylate, 20 parts of a

polystyrene having a2 methacryloyl group at its terminal

(having a molecular weight of 13,000 and available under

the trade name of CHEMLINK 4500 from SARTOMER Co.), as a

macromer (a}, 2 parts of 2-methacryloyloxyethyl isocyanate

(manufactured by Showa Denko X.X.), as a monomer (c), and

0.4 part of ¢,a’-azobisiscbutyronitrile, as a

polymerization initiator, were added into.SO parts of

ethyl acetate serving, as a solvent, and polymerization
i was effected at a reaction temperature of 70°C for 3

hours, theieby preparing a graft copolymer A, solution.

The number-average molecular weight of this graft

copolymer was about 21,000 and the glass transition

temperature of the alkyl (metha)acrylate portion was about

@ -52°C. The isocyanate group content was about 0.45%.
Separately, 40 parts of n-butyl acrylate, 50 parts of
methyl methacrylate, 10 parts of 2-methacryloyloxyethyl
isocyanate (manufactured by Showa Denko K. K.), as a

monomer (c), and 5 parts of benzoyl peroxide, as a

?25 polymerization initiator, were added into 100 parts of
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results of the evaluation are shown in Table 5. Exampl e 29 ,
81 . An adhesive was prepared in the sane manner as in Exanplej

27, except—t+hat—iasigad of the misopropenyl- [err]'-dinethylbenzyl

i socyanate of :the graft cop ~hyl acrylate was used as a
mononer (h), and dlphenylnethane dllsocyanate (MDI - PH, nanufactured‘BV'
Mtsui Toatsu Chemicals, Inc.) was reacted, so that the NCO OH equival ent
rati o woul d be about 2.0. This pressure- 8&%5|t|ve adhesive is a m.xtur

of the graft copol yner A5 and the IOMFnDIecuIar wei ght polyner Eferr]. {The
r esul t se5hYdhacerartgat SEFVARE 3R0ansSPhveRbr e28d thRanpl e 30 The
graft cop ner Akﬁér] was gQhtained in the s s _t hat Exanpl e {27.
Separat§P§ FeUBFaFffeﬁEFGh?thI§ﬁ%FtEEnmE§%85F%Fﬁeﬁ B nel ting;90

105 f d b Y, ), g
Py iggaafig ’ é%Bén&%sf e A S A

Lor ] eIl SRR =200303L 8o MAHLAGLUESY. Qxeégg Gglecuiatonorer (<),

and O. 3 pa as an “organi c pe I'n~a kneader at

140[ errlf 'oF2 '%91%QQ%b159E1§ DQUE§he TBE1GhEL! w QPQB ger and the
IOMFnDIec&%EY-O mg?sht pol ymer merg n1x§3 g ?ﬁat t he me?ght ratlo of the
5,100 and the glass transition temperature was about 10° C.
The iﬁocyanate group content was about 2.7%. The above

graft copolymer solution and the above low-molecular-

Nt s,

weight polymer solution were mixed, so that the weight
) ratio of the graft copolymer and the low-molecular-weight

polymer solution would be about 70/30, and the ethyl

M LY Ve

acetate was removed, to obtain the intended product. The
bond strength of the thus pre ed pressure-sensitive
adhesive and the change in melting viscosity of the

pressure- sensitive adhesive were measured. The results

[
(92

of the evaluation are shown in Table 5.
Example 32

74 parts of 2-ethylhexyl acrylate, 10 parts of
methyl methacrylate, 15 parts of a styrene/acrylonitrile

20 copolymer having a methacryloyl group at its terminal

(having a moleculér weight of 6,000; avai}able under the
trade name of AN-6 from Toagosei Chemical Industry Co.,
Ltd.), as a macromer (a}, 1 part of'm-isbpropenyl- ol - !
dimethylbenzyl isocyanate (manufactured by ACC';o.); as a

25 monomer (c), and 0.15 part of t-hexyl péroxypivalate, as a
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graft copoly
and then 0. 5%
to obtain the
82 pressure-
pressur e- seng
are shown in
20 parts of @
(having a no
CHEMLI NK 4500
2- met hacryl oy
nmononer (c),
pol ymeri zatio
serving, as a
tenperature o
A2 sol ution.
was about 21,

————

r to the | ow nol'ecul ar-wei ght pol ynmer would be about 70/-30,

oof dibutyltin laurate was added as a reaction accelerator,

i ntended product. The adhesion strength of the thus prepared
sensitive adhesive and the change in nelting viscosity of the
itive adhesive were- determi ned. The results of the evaluation

Table 5. Exanple 31 78 parts of n-butyl acrylate,

pol ystyrene having a methacryloyl group at its termnal

ecul ar wei ght of. nder the trade nane of

from SARTOVER Co.), as a nmacroner (a), 2 parts of

B ————-

zﬁté&;'ya-mmua.at(aranwba:et alddedby-osﬁﬁvmamﬁk@m K.), as a

%pqﬁﬁ : art. of [err]’ -azob|5|sob%p§ron|trlle as a :
9 NG @saddseLvens 5808a PO YBRT L&A g M8Sat e

fe%%?fﬁ.%ﬁ atfnd polayrrerl zatelgq%gr@ggzsfﬁ?g%:fﬁ Eg: %oé:réﬁ%g,;%&n;ﬁm
SN v St A e

average molecular weight of this graft copolymer was about
58,000 and the glass transition temperature was about
-55°C. At that time the isocyanate group content was
about 0.2%. Separately, 20 parts of isobutyl acrylate, 75
parts o of ethyl methacrylate, 5 parts of m-isopropenyl--
@,x’-dimethylbenzyl isocyanate (manufactured by ACC Co.),
as a monomer (c), and 10 parts of benzoyl peroxide, as a
polymerization initiator, were added into 100 parts of
toluene serving as a solvent, and polymerization was
effected at a'reaction temperature of 100°C for 5 hours,
to prepare 2 low-molecular-weight polymer E; solution.

The number-average molecular weight of this
low-molecula:-we;ght polymer was about 2,700 and th= glass
transition tsmperature was about 30°C. At that time the
isocyanate gIoup contant was about 1.0%. The above graft

copolymer solution and the above low-molecular-weight

[}

polymer solution were mixed, so that the weight ratio o
the graft cocolymer/low-nolecular-we ight polymer would be
about 60/40, then 0.5% of dibutyltin dilaurate, as a
reaction accelerator, was added, and the toluene was

removed, to obtain the intended product. The adhesion
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t enper at ure e nyr (et ha)acrylate portion was about -52[err]C. The™
| socyanate ¢ ;wi*content was about 0.45% Separatel'y, 40 parts of n-butyl
acrylate, 50ffparts of nethyl nethacrylate, 10 parts of

2-met hacryl @l oxyet hyl i socyanate (manufactured by Showa Denko K. K. ), as
a nononer (E), and 5 parts of benzoyl peroxide, as a polynerization
initiator, pre added into 100 parts of

83 ethyl adgtate, serving as a solvent, and the polynerization was
effected at fTeaction tenperature—a#——&@ﬁﬁeﬁr]C for 5 hours, thereby -
preparing a f ow nol ecul ar- weight polyner E[err] solution. The
nunber - aver gge nskeengah ofethdt tRhst prépaved npressira-sengitiyel ydivss ivs
about 5,10 and the glass transition tenperature was about 10[err]C  The
i socyanat e dr oupaodnthet chasgabintm@lZing Theisdasity phfthe gpodysere-.
solution ang the above | ow nol ecul ar- -wei ght polynmer solution were m xed,
so that the jwei giensisive athesivegrwérecmeasyred. arfthe eesults of the

| ow ol ecul dr - melght pol ymer sol ution woul d be about 70/30, and the.ethyl
acet ate was ir eno®¥@LUAELERt are shewnnimnBeBlerdduct. The bond strength of
t he thus prepare% regsure-sensitive adhesive and the change in nelting
vi scosity of the—zgﬂgiguég- sensitive adhesive were neasured. The results

of the evaluation are. shomg in Igbgf was repeated, except that, instead of

the 2-methacryloyloxyethyl isocyanate, hydroxylethyl
acrylate was used as a monomer (h), and diphenylmethane
diisocyanate (MDI-PH manufactured by Mitsui Toatsu
Chemicals, Inc.), as a polyisocyanate (d), was reactad so
that the NCO/OH equivalent ratio would be about 2.0,
thereby preparing a pressure-sensitive adhesive. This
prassure-sensitive acdhesive is a mixture of the gra:ic
copolymer Ay and the low-molecular-weight polymez Ej. The
results of ths evaluation are shown in Table 3.

i Example 34

r

§ Example 32 was rspeated, except that, iast2ad o

; the m-isopropenyl-c,c’-dimethylbenzyl isocyanates, aczvlic

. acid was usad as a monomer (h), and

) polymethylenepolyphenyl polyisocyanate (MDI-CRUDE 200
manufactdred by Mitsui Toatsu Chemicals, Inc.), as a
polyisocyanate (d), was reacted so that the NCO/CH
equivalent ratio would be about 2.0, thereby preparing a
pressure-sensitive adhesive. This pressure-sensitive

5 adhesive is a mixture of a graft copolymer A3 and a low-
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Exanpl e 32
nmet hyl net ha
a nmet hacryl o
avai |l abl e un
Co., Ltd.),

di net hyl benzy

0. 15 part of
84 - pol ymer
as a sol vent
80[err]C for
nunber- ave
and the gl as
| socyanate ¢
acrylate, 75
[err]' -dinet
(c), and 10
added into 1
was

________

R 74 parts of 2-ethylhexyl acrylate, 10 parts Of gy
rylate, 15 parts of a styrene/acrylonittile copolymer having® =
| group at its termnal (having a nolecular weight of 6, 000;

er the trade nanme of AN-6 from Toagosei Chem cal Industry

as a macroner (a), 1 part of misopropenyl- [err]'-

| isocyanate (manufactured by ACC Co.), as a nononer (c), and

t - hexyl peroxypival ate, as a

ion initiator, were addedgiGEAO.parts of toluene serving
and pol ynerization was eff d at a reaction tenperature of
-5 sl Soulr—vRd iR ‘ixﬂfyﬁ:’e&f tg3qopqhmt-:sﬂ2tsoblft ichie The
"age nol ecul ar wel ght of this~graft copol yner was about 58, 000
5t revsluation egeerstiowre MaTableuts. -55[err]C. At that time the
oup content was about 0.2% Separately, 20 parts of isobutyl
paixamplef3®t hyl nethacrylate, 5 parts of misopropenyl -
hyl benzyl isogé?nate (manuf act ur ed as a nmnomner

by ACC Co.),
barts of benzold0 maxhd df Karapolp@20d0 L3MeFhwitiator, were

DO parts of . toluene serving as a sol vent, and_pol ization
= Ppentanediol adipate havf%g a m&iec&iar wélgﬂ% 8@“?,&5%;

manufactured by Kuraray Co. Ltd.), which is a polyester
polyol; and which served as a polyol (j), and 25 paxts of
diphenylmethane diisocyanate (manufacturad by Mitsui
Toatsu Chemicals, Inc.), as a polyisocyanate (d), were
added, and rsaction carried out at 80°C for 5 hours,
thereby preparing a uxsthane prepolymer (B). At that
time, the NCO/OE equivalent ratio was 2.0. 100 parts of
the pressura-sansitive adhesive prepared in Example 31 and
20 parts of ﬁhe above ursthane prepolymer wera meltad and
ixed, to obtain the intended product. The =zasults oI the
evaluation ars shown in Table S.

Examole 35

A pressure-sensitive adhesive was pra2cazad in

the same manner as in Example 32, except that, instead of
the dibutyltin dilaurate, 1,3-dimethylimidazolidinone was
used, thereby preparing a prassure-sensitive adhasive.

100 parts of the thus preparsd pressure-sensitive adhesive
and 15 parts of Super Ester A-100 (disproportional rosin
glycerin es;er manuiactured by Arakawa Chemical Industry

Co.), as a tackifier resin were melted and mixed, to
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Lo M= 0f 100[err] C for 5-hours, -~ oy
| ow- nol eculgar - wei ght polyner E[err] solution. The nunber-average?
wei ght of #his | ow nol ecul ar-wei ght pol yner was about 2,700 and t
transitionftenperature was about 30[err]C At that time the isocyanal.
group cont ént was about 1.0% The above graft copolyner solution and-th :
above | ow fol ecul ar-wei ght  pol ymer solution were m xed, so that the welght
ratio of the graft copolyner/lom#nnleca%%;-meight polyner woul d bé about

60/ 40, thef 0.5% of di butyltin dilaurat as a reaction accel erator, was————=
added, and]the toluene was renoved, to obtain the intended product. The

adhesi on obtain the intended product. Th85restltengeEhtak the thus

prepared pf essure sensitive adhesive and the change in nelting viscosity

of the pressue¥aluation are stben i Wabgengasured. The results of the

eval uationjare shown in Table 5. Exanple 33 - Exanpl e 31 was

repeat ed, exc 37 nstead of the 2- met hacryl oyl oxyet hyl isocyanate,
hydroxyl ethyl acrylate was used as a nononer (h), and di phenyl methane |

di i socyanate (DI -PH naﬁ&f&é@&ﬁé&ebyaﬁlPgsparéétéﬂ thecHRBE| BANNAS. 85 as a

ol yi socyanat acted so
oty Y inﬁ%&aﬁﬁi i, except that, instead of polystyrene having

a methacryloyl group at its terminal, available under the
trade name of CHEMLINK 4500, the macromer 3 was used as a
macromer (a), thereby preparing the intended product. The
results of the evaluation are shown in Table 5.
Examole 38

An intended adhesive was prepared in the same
manner as in Example 32, except that, instead of
polystyrene having a methacryvloyl group at its terminal,
available under the trade name of CHEMLINX 4500, ths
macromer 4 was used, as a macromer (a). The results of
the evaluation are shown in Table 5.

Example 39

10 parts of_K:anton G~1652 (S=28S, manufacztuzed
by Shell Chemical Co.), which is a styrene-based block
copolymer resin, and which served as a thermoplasti resin
(£) was dissolved in 40 parts of toluene, then 74 parts of
2-ethylhexyl acrylate, S parts of methyl methacrylate, 10
parts of a styrene/acrylonitrile copolymer having a
methacryloyl group at its terminal (having a molecular

weight of 6,000; available under the trade name AN-§ from
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that theg NCO OH equi val ent ratio would be about 2.0, thereby preparing a
pressur g-sensitive adhesive. This pressure-sensitive adhesive is a mxture
of the draft copolyner Alerr] and the | ow nol ecul ar-wei ght polymer Eferr].
The results of the evaluation are shown in Table 5. Exanple 34

Exanpl e ‘32 was repeated, except that, instead of the

m i sopropenyl -[err]'-di met hyl benzyl isocyanate, acrylic acid was used as a

nononer (h), and polynethylenepolypheny!Egolyisocyanate (MDI - CRUDE 200
rranufacip‘by M tsui Toatsu- ' . ~y,~as:a polyi socyafrrat-e—{e e

was readgged so that the NCO OH equivalent ratio would be about 2.0,

t her eby pr epartdigese D’ Ceami @B finddd vy AESNE: ) Tis PrpssHemeseps)Live
adhesivg is a mxture of a graft co%éo z?nsr A?‘%&;ld)%l | ow _ z Pﬂ' ¥
86 nol qgcul ar -perghd £ i serdpeny it [ £61d ive iy IbnzFlv al Ofad € shown
in Tabld 5. Exanple 35 100 parts of” Kurapol P-2010

(3-net hyl - 1, 5-(manwlfactured kudixct cCday) Ngs ca MbESHEAr () oiid 0f . 2, S6:
manuf actjured by Kuraray Co. Ltd.), which is a polyester polyol, and which
served gs a pyor-Re¥yl perefypivdland asliphmolymetiztcioh i tntyiatse '
(manuf agtured by Mt sui ‘

were added to the solution, and polymerization was

effected at a reaction temperature of 80°C for 5 hours, to

prepare a graft copolymer (A5 + R,;)) solution. The
number-average molecular weight of this graft copolymer
was about 48,000 and the glass transition temperature was
about -56°C. At that time the isocyanate'group content
was about 0.2%. Separately, 20 parts of isobutyl
acrylate, 75 parts of ethvl methacrylate, 5 parts of m-
isopropenyl-a,a’-dimethylbenzyl isocyanate (manufactured
by ACC Co.), as a monomer (c), and 10 parts of benzoyl
3 peroxide, as a polymerization initiator, were added into
100 parts of toluene serving, as a solvent, and
polymerization was effectad at a reaction temperature of
100°C for 5 hours, to prepare a low-molaecular-weicht

polymer E; solution. The number-average molecular weight

0 of this low-molecular-wgight polymer was about 2,700 and
the glass transition temperature.was about 30°C. At ﬁhat
time the isocyanate group content was about 1.0%. The
above graft copolymer solution and the above
low-molecular-weight polymer solution were mixed, so that

'3 = the weight ratio of the graft copolymer/low-molécular-
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Toat su Chekicals, I nc. ):ﬂ'ynﬁfpolyisocyanate (d), were added, and reaction
carried out at 80[err]C for 5 hours, thereby preparing a urethane
prepolyner (B). At that tine, the NCO CH equivalent ratio was 2.0. 100
parts of the pressure-sensitive adhesive prepared in Exanple 31 and 20
parts of tihe above urethane prepolynmer were nelted and m xed, to obtain
the intended product. The results of the eva tion are shown in Table 5.
Exanpl e 36 A pressure-sensitive adh ve was prepared in _the
same nmann as in Exanple 32, -exeept—that, instead of the dibutyltin

di laurate,| 1, 3-dinethylimdazolidi none was used, thereby preparing a =~ _—
pressur e- Sens:rengha: P iysiere woulldD Hanldboudf SIOVQOt,huhenr OpSedf
pressure-sensitive adhesive and 15 parts of Super Ester A-100

(di sproporti chiutpktin djihaprate cdera Esadftionuredelp ratakanaracheni cal

| ndustry Co.), . as a tackifier resin were nelted and m xed, to

87 obtain tlﬁfiq- e AR theo hediverieh ovase stemayved;, the obsadinu A rintrandsdown
in Table 5. Exapple 37 An adhesive was prepared in the sane.

manner as | rPSSHpte Fhe adhaniamatrenghhesd shepshpst prapanad/i ng

pressure-sensitive adhesive and the change in melting

viscosity of the pressure-sensitive adhesive were

measured. The results of the evaluation are shown in

Table S.
Example 40

The graft copolymer (A2 + A,) was obtained
similarly to Example 39. Separately, the low-molecular-
weight polymer E, was obtained similarly to Example 30.
The graft copolymer and the low-molecular-weight polymer
were mixed, so that the weight ratio~of the gratft
copolymer/low-molecular-weight polymer would be about
70/30, and then 0.5% of dibutyltin dilaurate, as a
reaction accalerator, was added thereto, to obtain the
intended product. The adhesion strength of the thus
prepared pressure-sensitive adhesive and the change in
melting viscosiy of the pressure-sensitive adhesive were

measured. The results of the evaluation are shown in

Table §.

Example 41

The graft copblymer (Ay + Ay) was obtained

similarly to Example 39. Separately, L0 parts of Arkon
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a nethacr§l oyl group at’ i e

CHEM.I NK 4500,

Al | abl e under the tradéfhé;ﬁ?
the macromer. 3 mas used as a nacroner (a), thereby

preparingfthe intended product. The results of the evaluation are shdwfﬁﬁ

Tabl e 5.
same nan

Exanpl e 38 An i ntended.adhesi ve was prepared in thé'd*

a net hacr
CHEMLI NK
t he eval u
Kr ant on
styrene-b sed

1658~

2- et hyl heyy
styrene/ a
term nal

nane AN- 6 {f
| ndustry @
m i SOpr op4
as a nonot

=as in Exanple 32, except_.that, instead of polystyrene havifg
oyl group at its termnal, available under the trade name of - "'ﬁu
the macroner 4 was used ap a'nacroner (a). The results of

tion are shown in Tabl e 5. arts of
?gﬁBémaﬁﬁﬁéFégFaﬂebY A§§k§H%I¢h%?&ﬁﬁ¥mﬁn%EFFrY Pchris a

resin, and ich served as ggnnglastlc

"°§s A &seﬁapsg esrm %‘herei’rfén ‘ﬁs p§+F§
ﬁ.btybﬁ%& e RieRh TERGY. 20°pHBEL WF Foatlley Bk iyOhed,
hfvwg parfl Flethy1 kil c2418¢8905 ga.@eé a&f emuﬂgsgrbgﬁn%i ade

88 Toagosei
E%@ J-d 1% thy Theh! Q?ﬁrLQBEgaﬁatBa?ﬁaﬂﬁfactured by ACC Co. ),

err]' -di met hyl bénzyl ocyanate (manufactured by ACC Co.),
@e) a @tohekr @), and 10 parts of benzoyl peroxide, as a
polymerization initiator, were added 'to the solutidn, and
polymerization was effectad at a reaction temperaturs of
100°C for 5 hours, to przpare a low-molecular-weight
polymer (El + Ey) solution. The number-average molaculax
weight of this low-molecular-weight polymer was akout
2,500, and the glass transition temperature was abcut
30°C. At that time the isocvanate group contsnt was akcut
1.0%. The above graft ccpolymer solution and the aZove
low-molecular-weight polvmer solution wers mixad, so that
the waight ratio of the grait copolymer/low-moleculaxr-
weight polvmer woﬁld be about 60/40; then 0.3% oi
dibutyltin dilaurate, as a reaction accelarator, was
added, and the toluene was removed, to obtain tha intended
product. The adhesion strangth of the thus prepared

pressure-sensitive adhesive and the changs in melting
viscosiy of the pressure-sensitive adhesive were measurad.
The results of the evaluation are shown ia Table 3.
Comparative Example 13

A pressure-sensitive acdhesive was preparasd in
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of t-hexyl
sol uti on,

80[err]C for 5 hours, to
nunber - aver age nol ecul ar wei ght of this graft copol yner

sol uti on.

that tinme t
parts of is
I sopr openyl
a nononer (
initiator,
pol yreri zat
hours, to p
nunber - aver
about 2,700
that tine
copol ynmer s
were m xed,
89

The
about 48, 00

),

bbut yl
[ err]' -di met hyl benzyl
and 10 parts of benzoyl
100 parts of toluene serving,

d
En8850e, Rhdnes 2s "fn Rxamale
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Comparative Example 14

peroxypival ate as a pol ynmerj zation_jnitiator
and pol yneri zati on was
prepare a graft copolymer (Alerr] + Alerr]))

and the glass transition tenperature was
e i socyanate group coat.ent _ _was about 0.2%
acrylate, 75 parts of ethyl nethacrylate, 5 parts of -

i socyanat e ;(manuf actured by ACC Co.), as
94 a pol yneri zation
as_a sol vent,

a4 oBRerPTC for 5

i

effected at "a‘reacti on tempe

about

per oxi de,

efher FTREE

The

added to the
“of ‘&0 T

was

-56[err]C. At
Separately, 20

and

| ow nol ecul ar-wei ght pol ynmer solution
ratio.of the graft copol ynmer/| ow nol ecul ar -

. A pressure-sensitive adhesive was prepared in

the same manner as in Example 31, except that the macromer

was not used. The results of the evaluation are shown in

Table 5.

Comparative Example 15

A pressure-sensitive adhesive was prepared in

the same manner as in Example 32, except that the m-

isopropenyl-c,ca’~dimethylbenzyl isocyanate as a menomer

(c) was not used. .

in Table 5.

The results of the evaluation are shown

Comparative Examole 1§

74 parts of 2-ethylhexyl acrylate, 10 parts of

methyl methacrylate, 15 parts of a styrene/acrylonitrile

copolymer having a methacryloyl group at its terminal

(having a molecular weight of 6,000; available undexr the

trade name AN-6 from Toagosei Chemical Industry Co.,

Ltd.), as a macromer (a), 1 part of m-isopropenyl- c,a’-

dimethylbenzyl isocyanate (manufactured by ACC Co.), as a

monomer (c), and 0.15 parts of t-hexyl peroxypivalate, as

a polymerization initiator, were added to 40 parts of

o
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e=--hien 0. 5% of  dibutylti
Ot o ﬁ,ddEd ‘and the tol uene was renoved:
the intend¢d product-_T e-adhesi on strength of the thus preparé
pressure-s¢nsitive adhesive and the changq)ln melting viscosity of”
pressure-s¢nsitive adhesive were neasur¥d: The results of the eval uati.on; - .
are shown | Table 5. Exanple 40 The graft copol yner (A2 + .A4)"
was obt ai i toluéne) yséov Yoo ﬂ%ﬂl%ﬂﬂ@@m
wei ght pol fiter E2 was obt ai ned S|n1Iar*y to Exanpl e 30. The graft-

copol ymer dnd efifectrd nat ex utedcybbig e atire W @O b I Hdtals ! he

wei ght ratifo of the graft copol yner/| ow nol ecul ar-wei ght pol yner woul d be
about 70/ 30, BFRPRFRMA (95360 fcephlyne:r isplditinn.at €heanumbemantdraige

accel eratof, was,added thereto, to obtain the intended product. The-

adhesi on strerﬂﬁ%e ?’Flew?-l'ﬂkt % chhie R it Aopolymes wWase akthesiss 600d  he

change in nnltégg#g' Cf % of the pressure-sensitive adhesive were
measur ed. The ¥ CERRF Lk on tempemAtage Was REeuE 5-55%camdite 41

The graft cop r +_ Al e was obtained simlarly to Exanple
30. Separatels% %% %éﬁ%s %é qégp Jge group content was about 0.2%.
Separately, 20 parts of isobutyl acrylate, 75 parts of

ethyl methacrylate, 5 parts of m-isopropenyl-c,c’-
dimethylbenzyl isocyanate (manufactured by ACC Co.), as a
monomer (c¢), and 0.5 part of benzoyl peroxide, as a
polymerization initiator, were added into 100 parts of
toluene, serving as a solvent, and polymerization was
effected at a resaction temperaturs of 100°C for 5 hours,
to prepare a low-molecular-weight polymer solution. The
number-average molecular weight of this low-molecular-’
weight polymer was about 20,000, and the glass transition
temperature was about 45°C. At that time the isocvanate
gToup content was about 1.0%. The above graft copclymer
i' solution and the above low-molecular-weight polymex
solution wers mixed, so that the weight ratio of the gra:it
copolymer/low-molecular-weight polymer would be abcut
60/40; then 0.5% of dibutyltin dilaurate, as a resaction
accelerator, was added, and the toluene was removed, to
obtain the intended product! The adhesion strength of the

thus prepared pressure-sensitive adhesive and the change

This Sheet Has Been Replaced




90 P-100 (nafuf S8 #cal | ndustry Co..) sy aidiim
hydr ogenat ed fetro A Ved in 1007part s —sH= s s

20 parts of i “parts of ethyl nethacrylat®]”"55%rts of
misopropenyl{ [err]' -&Moe benzyl isocyanate (manufactured by ACC Co.),

as a nonomer §c), and .10 -parts of benzoyl peroxide, as a polynerization
initiator, weje added to the solution, and polynerization was effected at

a reaction tefperature of 100[err]C fo hours, to prepare a

| ow nol ecul ar {wei ght pol yner _(E[err] + err]) solution. The
nunber - aver age nol ecul ar ~ wei ght of " thrs | ow nol ecul ar - wei ght pol ymer was 1
about 2,500, [and.the glass transition tenperature was_about 30[err]C At

that time thepiBBLEiRG: BLEFRAY cofitthe pressurrrsensipiveadhesiveqr af t

copol ynmer sol ytion gnd t he above IOMFnDIecuIar-mgight. ol ymer solution

were mxed, sP-ThAT- The-nei fMt Fesubtefof HEY a3 LUy k¥R | BRPWRI SR Ul ar -

wei ght polynegb 'ugd be about 60/40; then 0.5%of dibutyltin dilaurate, as

a reaction accelerafor, was added, and the tol uene was renoved, to obtain

the intended- product. The adhesion strength of the thus prepared
pressure-sensitive adhesive and the change in nelting viscosiy of the
pressure-sensitive adhesive were neasured. The results of the evaluation

are shown in Table 5. Conparative Exanple 13 A

pressure-sensitive adhesive was prepared in
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di net et benzyl isocyanate (manufactured by ACC Co.), as a nmononer {CTFFam
0.15 rts of t-hexyl peroxypivalate, as a polynerization initiator, were
addedpt o 40 parts of - 92 toluene,.
servi pg as a solvent, and polynerization wg% effected at a reaction
tenpefature of 80[err]C for 5 hours, to prepare a graft--copol yner-

sol ut fon. The nunber-average nol ecul ar, wei ght of this graf{ copol yner was

poe-
it

about {58, 000, 1jand tfhe gl ass t r anst &0b t emper at Me wasLabolit -55[err] C.. At .-%:
. . X q’ .,4 . 0 =t - ._~_"....'
that {ime the ilso¢an@ e2gfoup confleBt Twaseabout 0.2% ~ Separately, 20
partsfof isobutlyl |acfyta@e, 75 partsgoff ethyl nethacrylate] 5 parts of
nt i so&ropenyl -[lerg]’ I met hyl benzy? Psocyanat e (nmanufactuged by ACC Co.),
as a |mononer (fc), d 0.5 part of benZoyl peroxiAde, as a polynerization
initidtor, werel added into 100 pargseod -t &l uene~serviag a3 a sol vent, and
pol ymgri zation hagS efdeBted at a egcE ongd emperature of 1Q0[err]C for 5
hours,|] to preppre¢ a} lewenol ecul ar-wet ght pol yner sol ution. |The
nunberl- aver age pol{ecul ar"wei ght of tf & | ow ol ecul ar - wei ght pol yner was
about ‘20,000, ahd|the glass transition* tenperature was aboyt 45[err]C. At
that tiime the ipodyahate group copf gntf wasg, aboute1. 0% AThe |above graft
copol ynmer-  sol ptijem} @At he abovewd] envgml egul ar- wei ght pol yner  sol ution .
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copol yner /| ow nol ecul ar - wei ght pol ymer woul d be about 60/ 40; tHe=H R
dibutyltin dilaurate, as a reaction accelerator, was added, and thée ...

t ol uene was renoved, to obtain the intended product. The adhesi on strength
of the thusiprepared pressure-sensitive adhesive and the change

93 in melting viscosiy of the pressure-sensitive adhesive were neasured.

The results pf the evaluation are shown in Table 5. 94 [err]
95 J[err] ' d‘, : _ -
;—-— S Jb - -

- —.‘“_ﬂ_«. ——

Comparative Example 17

A preséure-sensitive adhesive was prepared in
the same manner as in Exampl; 31, except that the low-
molecular-weight polymer was not used. The results of the -

evaluation are shown in Tabie 5.

Comparative Example- 18
A pressure-sensitive adhesive was preparad in
the same manner as Example 32, except that the low-

molecular-weight polymer was not used. The results oi the

th

evaluation are shown in Table S.

Having described our invention as ¢ lated to the

(]
t

(

present embodiments, it is our intention that the
invention nét be limited by any of the details oI the
description, unless otherwise specified, but ratha2z b2
construed broadly within its spirit and scope as s23t out

in the accompanying claims.

cet Has Been Replaced

T



96 Conparative Exanple 17 A pressure-sensitive adhesiVerwases
prepared in the same manner as in Exanple 31, except that the low

mol ecul ar - wei ght pol ymer was not used. The results of the._evaluation are
shown in Table 5. Conparative Exanple 18 A pressure-sensitive-
adhesive was prepared in the sane manner as Exanple 32,T@Xﬁﬁﬂﬂh§§§ﬁ gﬂpd

| ow- nol ecul ar-wei ght pol yner was not used. The results t%on

are shown in Table 5. Havi ng descri bed our i ﬂ”ﬂ?]ﬁl

related to the _present enbodi LS, if is ol ention tha —
I nvention na & limted by any of the details of the description, unless "
ot herwi se sp 21 ed, but rather be consFFﬁEHsbroadly Wthinits spirit and
scope as setfilt in the acconpanying clains. S

97

whi ch conpri
from graft

- CLAI MB 1. A resin conposition
Bolyrers Aler ] 1o Rp errBosREial PR SpREdrTT0 R W
parts by weight of at least one polymer selected from

;raft copolymers A; to Ag, shown below, having at least

:;%ne isocyanate group and a number-average molecular

'_weighﬁ of 10,000 to 200,000 and 90 to 10 parts by weight
1§§°f at least one polymer selected from low molecular

{;weight polymers E, to E5, shown belpw, having at least

é?one isocyanate group and a number-average molecular
®

weight of 500 to 8,000:

(AT}

1) grait copolymers A; to Ag;
1-1) graft copolymer Ay having at least one isocvanate
group preparad by graft polymerizing a monomex (c) having
a vinyl group and an isocyanate group in the molecule on a
thermoplastic resin (£);
1-2) graft copolymer A, having at least one isocvanate
group prepared by copolymerizihg a moncmexr (c) hawving a
vinyl group and an isocyanate group in the molecule, a
aczomer (a) having a vinyl group at the end of the mdlecule,
4 Number-average molecular weight of more than 2,000 and
2 glass transition temperature above 20°C, and an alkyl
(metha)acrylate (b) having an alkyl group of 1 to 12
Carbon atoms, and having a glass transition temperature

o .
£ the alkyl (metha)acrylate portion of -75°C to =-20°C;

gy



one |socyanate group and a nunber - aver age -rpl-ecul-ar-—wei ght of 10, 008 yiememe s
200, 000 and 90 to 10 parts by wei ght of at | east one pol yner sel ected From 2
| ow nol ecul ar wei ght pol yners E[err]Th en Raplscogh bel ow, having at -~

| east one isocyanate group and a nunb ecular wei ght of - 500

to 8, 000: 1) graft copol yners A[ ; 1-1) graft copol yner
Al err] having at | east one isocyanate group prepared by graft polynerizing

a nonormer =Faving a vinyl group and an isocyanate -group in-t

on a therg@Blastic resin (f); 1-2) gra@gcopolymer Alerr] having .at ' =
| east one @Eocyanate group prepared by copolyner|2|ng a nononer (c) haV|ng N
a vinyl SO0, and S ate gro in th l_ecul a __macroner. (a)

having a Y13 lyr S a% ‘%C%o % H‘g @& g.%as ﬁﬂ‘ﬁb PO

mol ecul ar g&ei gh Si |o t erature

above 20[ %&%%f%%iw %oré f@‘r’&h ?‘%‘fx %\% h ave'r}?g group of

1to 12

al kyl (e a‘?q{c# ylate port I on %&1‘375% "S’%ﬁ%&h{ ?Oltﬂg %‘éﬁg’ﬁté”%bﬁethe
o remaamclitap tod Wi emas g g o
in the ”U|GQHN%ngﬂXhNalkyl group of 1 to 12 carbon atoms, and
 further react;ng with a polyisocyanate (d), and having a
glass transition temperature of the alkyl (metha)acryléte
portion of -75°C to -20°C;
1-4) graft cdpolfmer A4 having at least one isocyanate
group prepared by copolymerizing a monomer (c) having a
vinyl group and an isocyanate group in the molecule and
alkyl methacrylate (b) having an alkyl group of 1 to 12
carbon atoms, in the presence of a thermoplastic resin
{f), and having a glass transition temperature of the
alky; methacrylate portion of -75°C to —20°¢:
1-5) graft copolymer Ag having at least one isocyanate
group preparxad by copolymerizing a monomer (h) having a
~ vinyl group and an active hydrogen in ﬁﬂe molacule and
alkyl (metha)acrylate (b) having an alkyl group of 1'to
12 carbon atoms, in the presence of said thermoplastic
resin (f), and further reacting with a polyisocyanate
(d), énd having a glass tranéition temperature of the
alkyl (methy)acrylate portion of -75°C.to -20°C;

2) low-molecular-weight polymer E; to Ej;

S 2-1) low-molecular-weight polymer E; having at least one

-



emet ha) acr yl at-e {b)- -:haulFGrcraiim

5

descri bed
group of

(d), and

(et ha) ac
Alerr] ha
nonomner (
and al ky
in the pr
transitio
-20[err] C
group pre
active hy

Macr oner, - AR
to 12 cafBoi at ons, and further reacting with a polyi$acyanat e .
aving_a _glass transition tenperature of the alkyl iy
ylate portion of -75[err]Cto -20[err]C, 1-4) graft copol yner
i ng at [ThisSteetdlreBienBeplagedat e group prepared by copol yneri zing a
) havi ng - and an isocyanate group in the nol ecul e
t hacr Wyl g an-alkyl -group of 1 to -12- cardem—arons oy
ence of a thernoplastic resin f3, and having a gl ass
temperature of the alkyl methaCrylate portion of -75[err]C to
. fgx?,ag{aq;f FRRY paied’ ' abevel.dageribedyanat e.
aré' b cop(iélynerl zi)ﬁr%éa m?'n%ke?é\(éﬁ%gﬁg/i ng a vinyl group and an
I ogRfhdmidr N ) 1PlHE Ul S Gned MonbmeFe (i) selpcakd _éfln'):mha'imyg. an
al kyl grogp of 1 to 12 carbon atons, in the presence of said thernoplastic
resin (f)] ankdtatderandaliyly (idtha) aaxyliatecy@athaving @n adkd¥lhaving a
gl ass trapsition tenperature of the al kyl (nethy)acrylate portion of
-75[err] Cit o gx29jmeraf] G, to 12 Arbaatmmsculand BEVENG FolFM#EE E[err] to
E[err]; 2-1) low nol ecul ar-wei ght polynmer E[err] having at | east one

99 i socyanattransitpion cpemprrature af 1P IR - MY G bed

2-2) low-molecular-weight polymer E, having at least one

} isocyanate group prepared by graft polymerizing above-
; described monomer (c) on a petroleum resin, hydrogenated
petroleum resin, térpene resin or hydrogenated terpene

) reéin, and having a glass.transition temperatufe of -20°C
to 100°C;
2-3) low-molacular-weight polymer E; having at lsast one
isocyanate group prepared by copolymerizing above-
described moncmer (h) and at least oné mcnomer (G)

i selected from vinyl acetate and above-described monomer
(b), and then r=acting this copolymer with polyisocyanate
(d), and having a glass transition temperature of -20°C

to 100°C.

) 2. The resin composition as claimed in claim
1, wherein the graft copolymer A and the low-molacular-
weight polymer E are selected as follows:

the graft copolyﬁez having at least one isocyanatg

group is A; and the'low-mclecul&r-weight polymer having at

least one isocyanate group is Ej.

l * € L N §



D ——

—— e n e

nmononer (c), at |east one nDnoner (g) seleq;ed from vi nyl—-acetate, _and

al kyl (nmetha) acrylate (b) havrng an afkyl *group of 1 to 12 car bon atons T m
and having a glass transition tenperature of -20[err]C to ¥ E&nR

| ow- nol ecul ar - wei ght ‘polymer E[err] having at |least one is

prepared by gfaft polynerizing above- described nononer (c

resin, hydrogenated petroleumresin, ter resin or hydrogenate erp

resin, and h g a gl ass traQSLLLQn.tenﬁgfﬂﬁuLe of -20[err]C to

2} 3)

100[err] G | ow-iil ng&ﬁ{gegohwg hqChel LabavbAg akokpagarene o O
| socyanat e grjup prepare y co rzing a ove- described nmonomer (h)

and at | east ra(nﬂ) th§eg wladibeamayiaeigatepalgmerdhaving at
above-descri , t hen reactrng t%rs copolynmer with .
pol yi socyanat gagg)gneamkd@\ah@geagm igr&gsition tenperature of -20[err]C
to 100[err]C . The resin coffposition as clainmed in claim
1, wherein the graft copolyner ‘A and the | ow nol ecul ar - wei ght pol yner E
are selected|as foll ows: the graft copol ynmer having at | east one
| socyanat e roup is Alerr] and the | ow nol ecul ar-wei ght pol yner havi ng at
| east one |socyanate group is Eerr].

the graft copolymer having at least one isocyanate

igroup is Az and the low-molecular-weight polymer having at

;least one isocyanate group is E;;

the graft copolymer having at least one isocyanate
group is R, and the low-molecular-weight polymer having at

least one isocyanate group is Ej;

the graft copolymer having at least one isocyanate
group is A, and the low-molecular-weight polymer having at

least one isocyanate group is Ej;

the graft copolymer having at least ona ilsccyanate
group is A3 and the low-molecular-weight polymer having at

least one isocyanate group is El;

il Illl[l I



100 | the graft copol ymer having at“]east-oﬁe ‘+socyanat e Felg
Al err] and the | ow nol ecul ar-wei ght polympgmggggg | east one i sORRS e
group is E[err]; the graft c at | east one :3:sagR
| socyanate group is A2 and the | ow nole mmmm ﬂ?jymsr havi ng - 1
| east one isjocyanate group is E[err]; graft copolyner e
havi ng at ‘| gast one isocyanate group is Alerr] and the

Iom#nnleculﬁc?meight pol yrer haV|ngmaL=nL£§§LE§%§IL§ggyanate'orou
E[err]; the graft copol ymer havi | east one 1sog
group is A2 jand the | ow nol ecul ar-wei ght pol yner having at | east...Q
i socyanate droup is E[&hﬁ]graft copolymertbevgmqfatcbewkynenehasbﬁgaﬁ
| east one i docyanate oup is Alerr] and the | ow nol ecul ar-wei ght pol¥
havi ng at Ie§§9“@héslgccyéﬂﬁtbhgrbqp~mel§¢ela$-wexght polymer having

101 the raft copol mer having at | east one isocyanate
qro P is E;;

the graft copolymer having at least one isocyanate
group is A4 and the low-molecular-weight polymer having at

least one isocyanate group is Ey;

the graft copolymer having at least ons
isocyanate group is A, and the low-molecular-weight

polymer having at least one isocyanate group is =Z,.

5
the graft copolymer having at least ona
isocyanate group is Ag and the low-molecular-weigh:
polymer having at least one isocyanate group is Z:,
20
the graft copolymer having at least ons2
isocyanate group is Ag and the low-molecular-weight
polymer having at least one isocyanate group is 23;
25

* [+ L L} H *
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gﬂoup i s A3, and thHe tow nol ecukas— wei ght—pol yaer..having i socyanate-~group
is Elerr]; amn—wnﬂ~~~——the-gfaft copol yner having at | east one isocyanate
group is A4 and the |OMF ?cular wei ght pol yner having at |east one

| socyanat e gr Se the graft copol yner having at

| east one SO s Alerr] and the | ow nol ecul ar-wei ght pol yner
havi ng at: Ieast e group is Eferr]; _ the graft

copol ynergFavi ng at Ieast one #éﬁ&;&&&ﬂ&&:ﬁ&?@4--s-—,0{ err] a:nd--t—hgmm
| ow nol e@l ar - wei ght pol ymer having at | east one isocyanate group is

E[err]; : the graft copol yner. having at | east one

| socyana group is Alerr Jenancedaia | cﬁ&hﬁ & | gt 1eaBe! r having at

| east ong i socyanate group is%E[errdgﬁ- he 1491 €Y 1ealR biR

102 iscdyangta tgwlw4 34 REealoWeRslettari-wRsyARAL € group

Is A4 an@ the | ow nol ecul ar - wei ght

polymer having at least one isocyanate group is Ep;

1, wherein the graft copolymer having at least one
isocyanate group is A5 and A4 and tﬁé low-molecular-weight

polymer having at least one isocyanate group is El;

10
the graft'copolymer having at least one
isocyanata group is A, and A; and the low-molecular-weight

polymer having at least one isocyanate group is Ep;

15
the graft copolymer having at lzast one
isocyanate group is A; and Ay and the low-molecular-weight

polymer having at least one isocyanate group is Ey and E,.

20 3. The resin composition as claimed in claim 1
or 2, wherein the isocyanate group content of the graft

copolymer having at least one isocyanate group is 0.0l o

10% by weight, preferably 0.05 to 10% by weight, and the

isocyanate group content of the low-molecular-weight

25 polymer having at least one isocyanate group is 0.02 to

10% by weight, preferably 0.1 to 10% by weighti

HIIIIII IHIII IIIII HIII ll lIIl



e ieethef 6i n Fhe R

pol yner maV|ng at ~PEastT one i soe: TR
Tsocyanat e group Is Alerr] and Alerr]

graft copol yner having at | east one’

and the | ow nol ecul ar-wei ght pol ymer having at | east one isocyanate group

is E[err]; the graft copol ynmer having at | east one

| socyanat e group is Alerr] and Alerr] and the |ow nolecul ar- melght

pol ymer h at |l.east. roup is Elerrl. .. e ——————————
t he graf opol ymer having at | east one |socyanate group is A[err] ami-f~1§§
Alerr] amgl the | ow nol ecul ar - wei ght pol ymer having at | east one LT
| socyanafge group is E[err] and Eferr]. 3. The resin : S
conpositigbn as clainmed in claiml or 2, wheﬂdﬂﬁgthe | socyanat e group

content @& the graft copol ymer haV|ng at least one isocyanate group is

0.01to

i socyanatte group content of the IOMFnDIecuIar

| east oné rsocyanate group is O. 02 to “S

10% by ME|ght
5

10% by wei ght, preferably_0.05.t0- 1096by melght and the
pol ynmer havi ng at

preferably
103

Lo

4. The resin composition as claimed in any one of claims 1
to 3, wherein the graft copolymer A, having at least one
15 isocyate group is prepared by copolymerizing 0.05 to 40%
by weight of monomer (c) having a vinyl group and an
isocyanate group in the molecule, 2 to 50% by weight of
macromer (a), aad 97.95 to 30% by weight of alkyl
(metha)acrylate (b) having an alkyl group of 1 to 12

20 carbon atoms.

5. The resin composition as claimed in any one of claims 1

to 3, wherein the graft copolymer A having at least one
isocyanate group is prepared by copolymerizing 0.05 to 40%

25 by weight of monomer (h) having a vinyl group and an

O g



4. The resi ncganSIriQn as claiméd-in any-one of ¢l7alms=1. t.o 3, wherein

the graft cqpolynmer Alerr] havrng at | east one i socyate group is
prepared by [co Fﬁ%ﬁe Pla@8 to 40% by wei ght -of nmonomer (c) having a
vinyl group ‘and te group in the nolecule, 2 to 50% by wei ght
of macr oner to 3096by wei ght of al kyl (et ha)acryl ate

b)  having, an aIkyI group 0 to car bon .at ons. 5. The resin
conpositionpms clained in any one of c1aTﬁB 15 gﬁ 3, wherein the gr s
copol yner A'err] havi ng at | east one isoc; ﬂte group is prepared by w“%?
copol yneri zifng O 05 fo 40% by, wei ght of mononer (h)_ having a_ viny o

ctive hydrogen in the molecule,# to 5{% k% W?hgl%eﬂﬁfr n
2 1 Ra 20dh0Y VB I 8T57 85 o 308 by weight of aliyl

(metha)acrylate (b) having an alkyl group of 1 to 12

group and a
t he nol ecul

carbon atoms, and then reacting with 0.1 to 50% by weight

5 of polyisocyanate (d).

6. The resin composition as claimed in any one o? claims 1
to 3, wherein the graft copolymer Ay or A3 having at least
one isocyanate group is prepared by copolymerizing 5 to
10 50% by weight of macromer (a) and 95 to 50% by weight of
alkyl (metha)acrylate having an -alkyl group of 1 to 12 carb
atoms and having average-number of the carbon atoﬁs of

about 4 to 12.

15 7. The resin composition as claimed in any one of claims 1
to 3, wherein the graft copolymer A, having at least one
isocyanate group is prepared by copolymerizing 0.03 to 40%
by weight of monomer (c) having a vinyl group and an
isocyanate group in the molecule and 96.95 to 30% by
20 weight of alkyl (metha)acrylate (b) having an alkyl group of
1 to 12 carbon atoms, in the presence of 3 to 50% by

weight of thermoplastic resin (f).

8. A resin composition as claimed in any one of claims 1 to 3

25 wherein the graft copolymer Ag having at least one

A



macr oner— (- ard S

havi ng a
0.1 to 50

i

A3 haV|ng

alkyl group of 1 ioilf*“‘*f*”7£»~;'bns,
Replagsi pol yi socyanate (d).

clains 1 to 3, wherein't

e i socyanate group |i@g§‘p

50% by wei ght of nacroner (a) and 95 t
(netha) acrlyl at e havi ng an al Ky groopor—f-to-f2 carbon” at ons ANt — e

havi ng av

resin conpgsition asclaine

copol yner
copol yrer
group and
wei ght of
car bon at
resin (f).
to 3,

~( et ha)-act.yl ab-ew - (b)-
and then reacting with

6. The resin conposition
he graft copolymer A2 or
ared by copol ynerizing 5
%o by melght of al kyl

erfage- nyl aafatwgrs%bag gnegsarea by @b

I nTany of claim1
[err] vhaweightd Jdfeadhome® (h) hasdpgnat

polyderbzifig 0.05 %o 40Rke
to 3, wherein the graft
ezgy&ugrbgPpagéaﬁéd by

izing 0.05 to 40% by wei ght of nonomer haV|ng a Vi
n aictrinae hgtdrogrenuin thishmoteicudel andn 696595°t 0 g'elght
I kyl (nmetha)acrylate (b) having an al kyl group,of

ol , ndﬁ]alpqelse(rmmna&n}daa@/o(w having @& ?‘Ytlh&rr?&ﬂ a?t 10 12

8. . Aresin conposition as claine

mheﬁblrltiuanhuﬁtatmmpolyﬂti'ﬁﬁ?ﬂuﬁﬁQﬁfﬁﬁg
weight of polyisocyanate (d).

9. The resin composition as claimed in any ©

G B4, 20 o i e

ne of claims 1

to 3, wherein the low-molecular-weight polymer E; having at

10 least one isocyanate group is prepared by copol yme:lZlnq

0.05 to 50% by weight of monomer

and an Lsocyanabe gzoup in the molecule and 99.

by weight of at least one monomer (g) selected

(¢) having a vinyl group

9: to 50%

f:ﬂm vinyl

acetate and-alkyl (metha)acrylate (b).

15

10. The resin composition as claimed in any one of claims 1

to 3, whersin the low-molecular-weight polymer E3; 1S DIepa

by copolymerizing 0.05 to 50% by

monomer (g) s2l2cted from vinyl
(metha)acrylats (b), and then re

weight of polyisocyanate (d).

25 1l.

preceeding claims,

———

azad

weight of moncmer ()

having a vinyl group and an active hydrogen in the

20 molecule and 99.85 to 30% by weight of at least on2

acetata and alkyl

acting with 0.1 co 30% oy

The resin composition as claimed in any one .of- the

Illlllll llllll IIIII IIIII Il lIII
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105 i socyanate group i s prépErEa~Dby ‘copol ynmerizing 0.05 to 409%™

wei ght of mononer (h) having a vinyl group and an . active hydrogen in-fhé-
nmol ecul e and 96.85 to 30% by wei ght of al kyl (netha)acrylate (b) having =
an al kyl gtoup of 1 to 12 carbon atons, and then react;pshe¥iHalBLn Regidled

50% by  wei ght of polyisocyanate (d). . 9. The resin co |

claimed infany one of clainms 1 to 3, wherdid he | ow nol ecqmﬂllmngm”“
pol ymer E[¢rr] having at | east one iso £ i s pr -
copol yneri g1 ng 0.05To SOWM having a vinyl group &
and an isoqyanate group in the nolecule and 99.95 to 50% by weight of at-- --
| east one rfononBfheuirs ctles nexbdomer alylis 2 REIVMEE drid S maromer a

(metha)acryl ate (b). 10. The resin conposition claimed in any one
of clains ] to Fep¥rsented tay |the ninldawiag FOFLH AN E3 is prepared
by copol yndrizing 0.05 to 50% by wei ght of nbnonmer (h) havi ng a vi nyl
group and an act§FREWMRIr6BEh in the nol ecul e and 99.85 to 30% by wei ght
of at |east one n%o&:r g)..selected fromvinyl acetate and al kyl
(metha) acryl ate (b), ano‘\tmemTacting with 0.1 to 50% by wei ght of

pol yi socyanate (d). 11. _The resin i 1. Pj}nﬁ@ﬁ' : 4 VA

of the 'S}feceedi ng cl ai srein is a% éﬁ%%ﬁ £apPVwRtR

alkyl (metha)acrylate, X represents an OXy group, a
carbonyl group, an oxycarbonyl group, a methylene group or
a phenylene group, Y is
H | 0] T
-(CH3) 5 (O-CI:-CHZ)k- ' -o-caz-cnz—m-c-o-clz—cx-lz-
Ry R2
o
or -0-CH,-CH-CH,-0-C-CHqy-Z~, wherein R, and R, reprssent
on
a hydrogen atom or an alkyl group having 1 to 3 carbon
CHjy
atoms, Z is a thio group or —CHz—é-, j is an integex from
CN
0 to 2, k is an integer from 0 to 3; and n is 0 oz L, M is
520 a hydrocarbon group having a number-average molecular

weight of 2,000 to 50,000 and a glass transition

temperature above 20°C.

12. The resin composition as claimed in claim 11,

25 wherein K in formula (II) of macromer (a) has a group

e



e
106 wherein the nacroner (a)”TéééuﬁbTynetllike monomer represented by the
foll ow ng for rrulmssmelet)HasBEaRapHcai [err] wherein Kis a

vi nyl group copol aIkyI (metha)acrylate, X represents an
oXy group, a car n oxycar bonyl group, a nethylene group or a
phenyl ene group, or [err],, wherein Rerr] and R err]

r epr esent a hydrogen atom or an al kyl gr fhnaving 1 to 5 carbon

[err] at is a thio group or_[err], j is an integer from 0to 2, k
I's an int@er fresplesenledane Qhéﬁf@l@&wlngN$6§mulg byﬁi?carbon=§?ﬁﬁﬁ====a====
havi ng a gunber-average nol ecul ar wel ght 000" to” 50,000 and a

Si ti oRoxmudap¢rITYyre above 20[err]C. 12. The resin
n as clainmed in claimll, wherein Kin formula (I1) of
a) has a group fH=C- '

glass tr
conpositi
macr omer
RRl
- wherein R is a hydrogen atom or.COORz in which
Ry is a hydrogen atom or a lower alkyl group, and Ry is a

hydrogen atom or a methyl group.

13. The resin composition as claimed in any one of claims 11

or 12, wherein ¥ in formula (II) of macromer (a) is

represented by the following formula (IV):

Formula (IV)

Tl R3 Rg
-(?-CHz)p-(C—CHZ)q-(C—Cﬂz)r—R7

Ry éé l"%s
wherein R;, Ry, Ry and Ry is a hydrogen atom or

a lower alkyl group having 1 to 5 carbon atoms, R4 is

Rg
—@ v R,, is -COORQ, RS is -CN; wherein Rg rsorasants

20 a hydrogen atom or a lower alkyl group, Rg repIesan:c

w
o1}

lower alkyl group, and P+q+r is an integer from 27 o 500,

P 94, r is' an integer from 0 to 500.

14. The resin composition as claimed in any one of the pPreceeding

claims, wherein the macromer (a) is at least one salacted from

(I



TR o 1) Formula (I II)‘_“?
1's 2 h'dr 09en at om or CCIﬁggsﬁegtm{@BgenRe lacRR I

107 r|epresent ed by theT#
[err] wher ei n
g
I

a hydroden atomor a |lower alkyl group, and R err] is tom or
a net hyl} group. 13. The resin conposition as clai qlsmllu m[ Hw
clainms 11 12, whereln Min formula (11)_of macroner (&) ent ed

bythefollovmngforrmla(l\/) Forrrull(IB [err] :
wherein frerr], Rerr], Rerr—eare—Rertdossaydrogen”at omr“m
al kyl 0 ha err

yl grjoup hawhy gedup Tdndlil lg%%ngt %ﬂ[‘%’?‘f’i’h‘ b® methake®lloyl group Rlerr]#

s - err], Rerr] is - ein represents a hydrogen atom

or a |lover al kyﬂeme téﬁ&rése%@:ﬁc 1 olrowethakleyll cgrloyroupnd
P+g+r i q an integer fromZO?E 00 p, ,Yr is an integer fromO to

500. The  rtessid nedvegb Pdliyo [ tabudydi ereheqr)yacmglatrlt keez pr eceedi ng

ai s, erein the macroner (a) is at Ieast one sel ected from
methacryloyl group terminated poly (a-methyl styrene),

5 acryloyl or methacryloyl group terminated polyvinyl

toluene, acryloyl or methacryloyl group terminated

polymethyl methacrylate.
1S5. The resin composition as claimed in any one.of the.preceeding
‘clainms, wherein less than 100 parts by weight of urethane
prepolymer (B) prepared by reacting a polyol (e) and an
polyisocyanate (d) with 1.4 to 5.0 in eguiwvalent ratio
(NCO/OH equivalent ratio) is contained in 100 paxts by
weight of the resin compositionﬁ

15

16. The resin cémposition as claimed in claim 15,
wherein the polvol (e) is at least one pclyol sslectad
from the group consisting of polyether polyol, polwester
polyol, polycarbonate polyol, polybutyrane polyol,
20 polybutadiene polyol, polyisoprene polyol, hydrogenatad
polybutadiene polyol, hydrogenated polvisoprena polvol,

castor oil, and derivative therecf, and tall cil aad

derivative thereof.

| 17. The resin composition as claimed in any one of the preceeding

(TN
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108 t he group——consisting-of acryl oyl ..or. net hacryd eyl group t er msmat edar=rr

pol ystyrene, %@X%ﬁ%&ﬁ%&- %ggryloyl group termnated poly (t-butyl
styrene), acry acryloyl group termnated poly ([err]-nmnethyl
styrene), Hnllwmﬁibacr yl oyl group term nated pol yvinyl

| oyl group term nated pol ynet hyl

tol uene, acryl

nmet hacryl at e. The resin conposition as clained in any one of the
preceedi ng ai ms, wherein | ess than 100 pd @by wei ght of ur et-hane———emm—"ms
prepokynep (B) prepared—by-Teacring a polyol (e) and an pol yi socyanate .. -.

(d) wisth 1.4 to 5.0 in equivalent ratio (NCO OH equi valent ratio) is

cont aijned i neia@mgar . i of the_resi opposition. . 16.
The résin coﬁposit?o&%§%¥é aFﬁgdg?%YtﬁafﬁPﬁege (a°5B e#??ﬁ“tﬁ@epolyol
(e) ig at | eagbmeodeanao! e ARt A opgi sting of -
pol yetlher polyoﬁ? polyg§?%$%63 %%gﬂySP? %%ngaggggggggﬁél§gl, pol ybut yrene
pol yol:, pebllieaddeiecRehi PR p 3
pol ybut adi ene p%?gbl, hydfogengFSG gg?§§§§%§g§§ gé¥g%F?Qagigg§§?%§g8Fl, and
derivative thdiphenyiméthahe GEE5389anatedeﬁ%§§5§¥ﬁaigﬁrﬁﬂbhenylmetﬂgﬁe
resin conposition as claimed in any”one of the pfeceeding

S diisocyanate, hexamethylene diisocyanate, isophorone

.

diisocyanate, naphthalene diisocyanate, polymethylene

polyphenyl polyisocyanate, and modified material thereof.

18. The resin composition as claimed in any one of the preceeding
claims, wherein the monomer (c) is at least one monomer
selected from the group consisting of m-iscpropenyl-c,c’-
'dimethylbenzyl isocyanate, p-isopropenyl-c-c’-
dimethylbenzyl isocyanate, methacryloyl isocyanate, 2-
methacryloyloxymethyl isocyanate, 2-methacrvloyloxyethyl
15 isocyanate, 2-methacryloyloxypropyl isocyanate, acryloyl
isocyanate, acryloyloxymethyl isocyanate, acryloyloxyethyl

isocyanate, and acryloyloxypropyl isocyanate.

19. The resin composition as claimed in any one of the preceeding

claims, wherein the monomer (h) is at least one moncmer
selected from the group consisting of hydroxy alkyvl

unsaturated carboxylate, unsaturated carboxylic acid, and

unsaturated carboxylic amide derivative.

20. The resin composition as claimed in any one of the preceeding

L



109 clafns, mherein t he polyisocyanate (d) is at |east one ~cohpound————
sel ectedifromthe group consisting of tolylenediisocyanat gyisgygr gg

tolyleneéllsocyanate di phenyl nmet hane dii socyanate, hydrog T &%kqﬂmﬂi
di phenyl et hane dii socyanate, hexanethyleneagikiocyanate [ l,ulz

di i socyanat e, naphthal ene diisocyanate, poly /| ene poly

polyisocyanate and nndified mat eri al thereof. The resin conp05|t|on as

cl ai med ifng % ceeding __ains __wherein the nononer .s_aL_______
| east oné nnnoner § X cté& FSG#PPEéaéﬁéGpr§§h§|é?bngsoFt leas one 252

I h I te
o 288£8§22§|2 S?HP Emd LTy %e;ﬁitb‘eﬁ%% %}rl]’g;GBQéﬁét“éngnﬁt"hl'é&ﬁ’lW&?l .
i socyanat|e, apate acryl oyl oxye
gzic?gn?ge nétﬂgiﬁ§§r§?oy oxyhggégg %8 g?ﬁegrggrﬁg EQ |Zoc§ana¥e 4
X
acrglogloxgpropiloPiggﬁg%g nd g&r§§§8&§%£ o§e%|oh 529%§§Fﬁ§gh¥ﬁeﬁﬁy
one of the srecaadymaneag Wgebqbgthngggﬁ gféﬁlﬁlsaﬁ& %Egﬁgngge

nononer  selected from{he group cons foxy a
unsat ur at ed c ar behyﬂ.&hepphtaggﬂléhgt@@ygahgoﬂbhf( éSF %ﬁgfi res iHnsaturated
carboxylic am de derivative. resin conpos l'al red in any

one of the precpellyrghylene, ethylene-v;nyl acetate copolymer resin,

ethylene-ethyl acrylate copolymer resin, ethylene-methyl
methacrylate copolymer resin, styrene-alkyl acrylate graft

10 copolymer resin, styrene-alkyl methacrylate graft
copolymer resin, styrene-alkyl acrylate-vinyl acetate
graft copolymer resin, styrene-alkyl methacrylate-vinyl
acetate graft copolymer resin, ethylene-propylere
copolymer resin, butyl rubber, isoprene rubber,

15 isobutylene rubber, acryl resin, ethylene~-butene copolymer
resin, ethylene-propylene-diene copolymer resin, polyester

resin and polypropylene resin.

21. The resin.composition as claimed in claim
20 20, wherein the styrene-based block copolymer is at least
one compound selected from the group consisting of X-¥-X
block copolymer, X-Y éopolymer, (X-Y), staz-type block
copolymer, and X-(Y-X)p-Y block cdpolymer, whaerein X is a -
polystyrene block or poly-c-methyl styrene block, Y is a

1 25 polyolefin block represented by polybutadiene block,

I



£10 clar mherern\the “Fher nopl a5t ¥ T oo 5™ at " 1 east Bme” "R

- €onmpoun ehie ted frontthe-group consi sting of styrene based bl ock

copoj ymer seI #%M%ene- i soprene-styrene bl ock copol yner

resiin, styre but yl ene- styrene block copolyner resrn__egg====-:
styr;'ene- ﬂ po yner -fesin; C
pol yet hyl ene, etherne- acet at e copgxyjer resin, etherne et hyl

acryl ate copol ymer resin, ethylene met hyl nethacrylate copol yrer

resi'n, styrene r,af y Y | Kyl

met hacryl ate grpﬂf?i %copo% ﬁ?&rﬁgeg‘ﬁggg gggﬁﬁ%hgé'ry atbg'%%]Ca %y

acetate | r}ﬁ?fc[ r | Kyl t RReeatdow Y

acetate gtaft copol ymer reS|nf§§%%ﬁ€§#é-%EQCE % 18" g ol ym&’ Pegfn

butyl rubber, i1pprenss ritg:\-_tg@rer from 15Uy lene rubber acryI resin,
ethylene-butene copol yner resin, ethylene propylene di ene copolyner
resin, pol yester resin and pol ypropyl ene resin.

21. The resin conposition as clained in claim 20, wherein the
styrene-baged bfnekrespal ¥6Rposstdbn! £85¢1aimed LﬁWEnponpeunﬁ the cpreceeding
t he group consisting of X-Y- bl ock copol ynmer, X-Y copol yner,

(X-Y) [ err]chaims| whedgistkthe macromgpol(ajeis angpolystyddre rfjased maironer
copolymer, wherein X is a pol ystyrene bl ock or poly-[err]-nmethyl
styrene block, baving 'a vinyl grqup efti rthel cermieple s ttde r;yolmmlmt adi ene

bl ock,

23. The resin composition as claimed in claim
-0 22, wherein the number-average molecular weight of the

polystyrene based macromer is 3,000 to 50,000.

24." The resin composition as claimed in claim

22, wherein the graft copolymer having at least one

w

isocyanate group is prepared by copolymerizing 5 to 70
parts by weight of a polystyrene based macromer and 95 to
30 parts by weight of an alkyl (metha)acrylate (b) having

an alkyl group of 1 to 12 carbon atoms and vinyl acetate.

25. The resin composition as claimed in claim
22, wherein the graft copolymer having at least one
isocyanate group is prepared by copolymerizing 5 to 50
parts by WELth of polystyrene based macromer. and 95 to 50

parts by weight of alkyl (methajacrylate having an alkyl

group of 4 to 12 carbon atonms.

* 4 L N H *



pol yi opr-ene, bl ock, hydrogenated R A »3,¢,.ver— - hydr ogenat ed -
pol yi soprene block, mis integer from3 To" 10, nis |nteger from2 to

50. { The resin conposition as clainmed in any one of the preceeding ains,
wherein the macroner (a) is a polystyrene based nacroner havi ng a vi nyl
group at the termnal of the nolecule. 23. The resin

conposition as clainmed in claim 22, wherein the nunber-average nmol ecul ar

wei ght of the pol yst : 800 to 50, 000. T~ TSI
24. T resi n conp n cla- 22, wherein the graft
copol yer having at | east one | socyanat z;%up is prepared by

copol yreri g to 70 ,- arts by weight of ol ystyrene based nacroner
and 93 to 5@30 t%e%’f‘\éq"&ﬁ igfiom as 164 1(%510 R &%y (o8 h)thfBrisgeeding

an al i grﬂ}é&ﬂ whkfeid Eﬁébﬁﬂk%é'oﬁeeﬂ?gl:%iaeg%géﬁerel ﬂraﬁ gtrréﬁt

5. ThHe resin corfposition as c Inc
¢opol ymer haV'n&o?blgﬁéithQGEn at! 3@8%8Nahe §§8 ahﬁt@rgféﬁgdh9¥ an alkyl

copol yneri zing 5 parTs by wel ght of pol styren ed nacrone
and 95 to 50 group of 1 to 12 carbon atoms, the average number of the

Ccarbon atoms of the alkyl group being 4 to 12.

27. The resin composition as claimed in any one of the preceeding
claims, wherein the number-average molecular weight of the

graft copolymer A; is 8,000 to 200,000 , or

wherein the number-average molecular weight of the

graft copolymer A, is 8,000 to 200,000.

28. The resin composition as claimed in any'one of the preceeding
claims, wherein the number-average molecular weight of the
low-molecular-weight polymer E; having at least one

isocyanate group is 500 to 8,000, preferably 1,000 to 7,000.

29. The resin composition as claimed in any one of the preceeding

Sheet Has Been Replaced
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parts by weight of alkyl (netha)acrylate g an_al kyl gr oup of: 4*31;;:;

12 cay bon at ons. 112 26 “The resin

corrpo$| tion as clained in any one of the pr eceedi ng Th:s:mbdﬁﬁas lakkgt he

al kylt (nmet ha) acryl ate used to graft the _ copol yne st one

| socyanate group has an al kyl group of 1 to 12 ¢ (tﬂl

average nunber of the carbon atoqﬁ]gg t he al kyl o 12.

The résin conposition as..cl. —Of—+-h preceedlng ai B ;.
wher e t he number - average nol ecul ar melght of the graft copol ymer

rr§ i s c1iis t vh2dfeit0Ghe @umber-average Wodeecularhwelytiterofuiaige
ecl ar wei ght of the graft copolyner Alerr] is 8,000 to 200, 000.

8. Thq resin cdogsialiem lar-tedightd polymer ®jchafringeapr deamsti mpe  ai ns,
reifn t he .nunber - average nol ecul ar wei ght - of the :

mdl ecul ar - vidgogmanadie, gnoug disr |S00ationd 800l gasir one i socyanat e
ggoup lis 500 to 8,000, preferably 1,000 to 7, 000. "The resin
cgnposlition as clained in any one of the preceeding

5

wherein the number-average molecular weight of the

|

low-molecular-weight polymer E; having at least one

isocyanate group is 1,000 to 8,000.

10 30. A reactive hot-melt-type adhesive, which
comprises the resin composition as claimed in any one
of claims 1 to 29.
31. A reactive hot-melt-type pressure-sensitive

adhesive, which comprises the resin composition as claimed

15 in any one of claims 1 to 29.

32. A reactive hot-melt-type coating material,
which comprises the resin composition as claimed in any one
of claims 1 to 29.

20

33. A reactive hot-melt-type adhesive, which
comprises the resin composition as claimed in claim 1,
wherein .

1) the graft copolymer (A) having at le2ast one

25 isocyanate group is:

* [ L ] s *
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113 cIaLns wherei n the nunber - aver age Foreeul ar-wei ght .of _the N

| ow- ol etul ar -wei ght pol ymer E2 having at | east one |socyanate group

is 500 tQ 7,000. , or wher ei n t he nunbefhis @—FH @emﬂeﬁledéhar

wei ght of the | ow nol ecul ar -wei ght pol yner E[e u? !Ieast one

| socyanate group is 1,000 to 8, 000. Ive

hot - nel t-type adheS|ve whi ch onﬁlﬂd@s t he reS|n conpos

clained in any one - of_clains 1 to 20, 31. A rEaTTTves—c
hot-nelt-type pressure-sensitive =~ adhe3|ve mhlch conprlses t he resr?Fﬂ

52 T A reactive nol-omyee sepolygief aslhatufd U Lcadd 03%1 ta0e a“s%‘%ethe
resin CoMpOS| gRup e ARY L AQNoiiert2tng ndondsd Jhamxt?gﬁ 2 viny

33. Areactive hot-nelt-type conprlses e resi
conposi ti:on asyrdwp netdidn Clsddydnate %rouﬂ"‘ﬁ{ &iHe molecule, macdomédl® graft

copolyner (A) havi ng at | east oOne I'socyanate group is:

(2) comprising a polystyrene based macromer having a vinyl

5 ~group at the terminal of the molecule, and monomer (b)
'selectéd from at least dne monomer selected from the group .
consisting of an alkyl (metha)acfylate having an alkyl
group of 4 to 12 carbon atoms, and having a number-
average molecular weight of 10,000 to 200,000, and a

10 glass transition temperature of the alkyl (metha)acrylate
portion of -75°'C to -20°C; or
1-2) graft copolymer (A3) having at least one isocyanate
group Preoarad by copoymerizing monomer (h) having a vinyl
group and an active hyvdrogen reacting with an isocyanate

LS group in the molecule macromer (a) comprising a polystyrere
based macromer having a vinyl group at the terminal of the
molecule, and monomer (b) selectad from at least one
monomer selected from the group consisting of an alkvl
(metha)acrylate having an alkyl group of 4 to 12 carbon

0 atoms, then reacting with polyisocyanate (d); and having
a2 number-average molecular weight of 10,000 to 200,000,
and a glass transition temperature of the alkyl
(metha)acrylate portion of -75°C to -20°C:

2) the low molecular-weight polymer (E) haVLQg ac

'S least one isocyanate group is:

* [ L L} s *



114 copolynerizing 5 to 50 parts by weight of macromer (a) .and. 95 t.G=60- in- ~
parts by weight of nononer (b) selected fromat |east one nononer sel ected
fromthe group consisting of an al kyl (netha)acrylaﬁﬁsﬁuﬁihﬂﬁan&@hkﬂ

group of 4 to 12 carbon atons. 35. Areg -type
adhesive which conprises 10 parts by wei ght_of polyng a
pol ymer prepared by graft pol ynerizing nnﬁddﬁr (c) having a vinyl group

and an isoecyanate group in-Lhe_qgkg55%§=££==££§£ﬁapLastic resin (f)-- .
substantially free froman active hydrogen, or a polymer prepared by 1.L;§'
copol yneri zi ng2abpobew-méTa L t r ysty TR ER
macromer  having a vinyl grgﬁgagtQ?Eéhggéﬂgﬁ%%£o¢g¥Lgﬂﬁ%gg%u?g,i%ﬁ%? Re- ."-%f
| east one nonok@pcyhatel ged e TaReE 51 ndhdy! acetate '
and an alkyl (netha) acrylg?e@ghgvi%gigﬁ g*%ﬁb%r oup of I?L@trgélféé%r%%ﬁ'
atons, and hav#ﬁgle%ﬂtiQneymmnbﬂefaggp 661 6ct5d tErdR %Ry gebght, and a
nunber - aver age _nol ecul ar wei ght of 8,000 to 200,000, and |ess than 90
parts by wei ghtORFLEBIRGPECHinylnecgbate paindrean (Bkyhi (detisa pagqeylass
prepared b .co?ﬁLyﬂerlzing nononer (c) and at | east one nononer (Q)
sel ected ffom Y0P 2Bmalkyingrenpacti hyto at2tcaxbemdatonst kyhd

roup of 1 to 12 carbon "atons, or a

(met ha) acryl at ILng an_al kyl é
pol yner preparg%@g§§g?a??mﬁﬁFVﬂﬁgFigﬂgmﬂ%ﬁﬁﬁkér weight of 1,000 to

8,000 and a glass transition temperature of -20°C to 100°C, or

2-2) low molecular weigh.polymer (E3) having at least one
isocyanate group prepared by copolymerizing monomer (h)
10 and at least one monomer (g) selected from the group
consisting of a vinyl acetate and an alkyl
(metha)acrylate having an alkyl group of 1 to 12 carbon
atoms, and then reacting this polymer with polyisocyanate
(d); having a number-average molecular weight of 1,000 to

15 8,000, and a glass transition temperature of -20°C to

100°C; and

the isocyanate group content of graft copolymer (A) having
an isocyanate group is 0.05 to 10% by weight, and the
isocyanate group content of low-molecular-weight polvmer

20 (E) having at least one isocyanate group is 0.1 to 10% by

weight.

34. The reactive hot-melt-type adhesive as
claimed in claim 33, which comprises graft copolymer (A)

25 having at least one isocyanate group prepared by

QUL



115 kc) t 0« ( hydr ogenat ed) . peLLgL5un1reamn:uL (hydrogenated) terpene
resin, iand al so having a nunber-average nof-eécul ar wei ght of 500 to 7, 000.
. The reactive hotThe$Fﬂ emﬁh@s«he as clained in claim 35, wherein’

t he adhesive is prepa rizing 5.,to 70 parts by weight of
macronmer (a) and 95 t wei ght of at | east one nononer (Q)
sel ected fromthe group conS|st|ng of vinyl acetate and al kyl

(et ha) acr.yl ate havi ng an. =carbon at ons.

- ——————“

"'i.

copolymerizing 5 to 50 parts by weight of macromer (a) and
85 to 50 parts by weight of monomer (b) selected from at
least one monomer selected from the group consisting of an

' alkyl (metha)acrylate having an alkyl group of 4 to 12

5 carbon atoms.

35. A reactive hot-melt-type adhesive which
comprises 10 parts by weight of polymer (A) which is a
polymer prepared by graft polymerizing monomer (c) having
10 a vinyl group and an isocyanate group in the molecule on
thermoplastic resin (f£) substantially free from an active
hydrogen, or a polymer prepared by copolymerizing monomexr
(c), macromer (a) selected from polystyrene macromexz
having a vinjl group at the terminal of the moleculs, and
15 at least one monomer (g) selected from the group
consisting of vihyl acetate and an alkyl (metha)acrylate
having an alkyl group of 1 to 12 carbon atoms, and having
an isocyanate ratic of 0.05 to 10% by weight, and a
number-average mélécular weight of 8,000 to 200,000, and
20 less than 90 parts by weight of low-molecular-weiéht
polymer (E) which is a polymer prepared by copolymerizing
monomer (c) and at least one monomer (g) selected Irom the
group consisting of a vinyl acetate and an alkyl‘
(metha)acryiate having an alkyl group of 1 to 12 carbon

25 atoms, or a polymer prepared by graft polymerizing monomer

L
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(¢) to (hydrogenated) petroleum resin or (hydrogenated)
terpene resin, and also having a number-average moledqlar

weight of 500 to 7,000.

s - | 36. The reacﬁive hoﬁ-melt type adhesive as
claimed in claim 35, wherein the adhesive is prepared by
copolymerizing S to 70 parts by weight of macromer (a) and
95 to 30 parts by weight of at least one monomer (q)
selected from the group consisting of vinyl acetate and

10 alkyl (metha)acrylate having an alkyl group of 1 to 12

carbon atoms.
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