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Freld 5 The present invention relates to a nodified olefin

mer. an
adhesi ve containing the nodified product .as an effective i n @'Buﬁwﬂlmmm“m
met hod for adhering a base materi al withlhe adhesi ve, and

prepared by | am nating the adhesive and a base material. 10 Backgpiound Art
Resins which are excellent in adhesiveness with base materials such as

pol yet hyl ene and pol ypropyl ene) are used w dely as adhesives for housings
of househol d appliances (MEOPIFIED" ODEFIN-BASHD WOWMMEES, paints and the
like. The present inventors have proposed that ol efin-based copolymers of
ethyl ene and/or a linear tx -olefin with a vinyl conpound having a bul ky
al kyl group exhibit an excellent adhesiveness(Japanese Patent Application
No. 2001-200548). 20 Subjects of the present invention are to provide a
resin further roved in adhesiveness to a base material such as
olefin-baseaeFngﬁé 1 Fleddhesive containing the resin as an effective

| am nat & pr cpar GASHF T 4R DARVRG SRR SRbEAY £ 25Tt R aLeE hacamot T,
Disclosure gf bBRe5A¥ENEbARaining the modified product as an effective
ingredient, a method for adhering a base material with the
adhesive, and a laminate prepared by laminating the adhesive
and a base material.
10
Background Art

Resins which are excellent in adhesiveness with base
materials suchaspolyethylene andpolypropylene, areusedwidely
as adhesives forhousings of householdappliances, exteriorparts

15 of automobiles, paints and the like.

The present inventors have proposed that olefin-based
copolymers of ethylene and/or a linear @ -olefin with a vinyl
compound having a bulky alkyl group exhibit an excellent
adhesiveness(Japanese Patent Application No. 2001-200548).

20 Subjects of the present invention are to provide a resin further
improved in adhesiveness to a basematerial such as olefin-based
resins, an adhesive containing the resin as an effective
ingredient, a method for adhering a base material with the
adhesive, and a laminate prepared by laminating the adhesive

25 and a base material.

Disclosure of the Invention
A first present invention relates to a modified

olefin-based copolymer produced by graft-polymerizing an
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A first pre | tion relates to a nodified ol efin-based copol ynmer
produced by§g£g?#2%§ﬁynerizing an _ PCTI JP0O2] 08002 2 al kenyl aromatic

hydrocarbon and/or an unsaturated carboxylic acid or derivative thereof to
an ol efi n-based copol ymer containing repéating units derived froma linear
tx-ol efin and/or ethylene copol yner of ethylene and repeating units 5
derived froma vinyl conpound (1) or (Il) described bel ow Vinyl conmpound
(I'): a vinyl compound represented by the general forrmula CHz=CH R, wherein

[ tJ ively -1.64 or
Tess and 1 D3FSRTLSrSRELEL N qEOCaSUOR HdIY a3 BhEalHRAREH ditan bC

repr esent edaby dt be @%@mﬁﬂtﬂﬁgfﬂﬁété&§?€3+£i1oMQEEﬁLBa§e§UB%bBﬁ§ﬁ%& R is a

secondary or tertiary alkyl group. A second present invention r ates to an
adhesi ve conbaitaingnghe epeditfiray wiefd nddwvbesd copehyaeniasasn idestiye
ingredient . 15 A third present invention relates to a adhering method of a
base nat eri andéent athiydgnegsicapdieamenovet detty 1 drel adlesipeatAngountift s
present jnvention _relates to a Ianinate(frepared by I'am nating the

above- descr PBEEVEInESPHe & i Wasomrawid ol 1) 20r BeEL ) MigecikdbeGabeytiong out

' i fi in- | ymer of the present
the Invention ngnngE%H%%JgéﬁdfsP%P%ngSP%é%pound reprégented by the

general formula CH;=CH-R, wherein steric parameters Es and Bl
of the substituent R are respectively -1.64 or less and 1.53
or more.

10 Vinyl compound (II): a vinyl compound represented by the
general formula CH,=CH-R', wherein a substituent R' is a
secondary or tertiary alkyl group.

Asecondpresentinventionrelatestoanadhesivecontaining
themodifiedolefin—basedcopolymerasaneffectiveingredient.

15 A third present invention relates to a adhering method of
a base material containing using the above-described adhesive.

A fourth present invention relates to a laminate prepared

by laminating the above-described adhesive to a base material.

20 Best Mode for Carrying out the Invention
The modified olefin-based copolymer of the present

invention is a modified product of the olefin-based copolymer
producedbygraft-polymerizinganalkenylaromatichydrocarbon
and/or an unsaturated carboxylic acid or derivative thereof

25 to the olefin-based copolymer containing repeating units
deri&ed from a linear @-olefin and/or ethylene copolymer of
ethylene and repeating units derived from a vinyl compound (I)
or (II) described below:

Vinyl compound (I): a vinyl compound represented by the



i nvention 'ﬁ’?Qﬂﬁg&’EEd product of the ol efin-based copol yner produced by
graft-pol yne ¢ A al kenyl aromatic hydrocarbon and/or an unsaturated
carboxylic acid or derivative thereof 25 to the ol efin-based copol yner
contai ning repeating units derived froma& |inear a-olefin and/or ethylene
copol ynmer of ethylene and repeating units derived froma vinyl conpound ( |
) or (I1) described below Vinyl conpound (1): a vinyl conpound represented
by the - PCT/JP02/ 08002 3 general fornula CHZ=CH R, wherein steric

par anet ers e hstd_tue e S
and 1.53 orgén%?gg%/%\%m%%%po(%ﬁd%ﬁ L %e?e% Snggg?agﬁ%t?%%%sgﬁ?e#by
the 5 genergf {1 ehss HEzERRR, aﬂ@%@é@e@t§#9§§v'lyem & 1858 Segondayy or
tertiary alkyl group. Herein, the "steric paraneters Es and Bl" are

par anet ers ondnemei ve of the steric bul kiness of the substituent R (Es and
Bl indicate three-dinensional extent and two-di nensional 10 extent |,
respectively ) HﬁEYéreomepen#ihé@)byatvmnm®t¢mmeMB@riémxbsemtédempﬂﬂng [ C
. Hansch and A . Leo : " Exp g_QBAR Fundanent al s and Appllcatlons in
Cheni st a%%ln%%%oég?rm@%ap@@n @H(Rcs Pheredsi Gnalubrdfidruante Books a

Wash t 995 n ounds(l) are exenplified and steric
15Sp$pgng?e$%°?%é?£8¥%% &eg VIY%Q1§MgP§éoué ) xenpl i fi i

.ConpoundESB13- en I tene- - 371.90Vi.n Icyclo
pent ane-1. 751. ggégﬁgpéy %he§5%52%%%%§§@§ggg¥ E% & rﬁ(§ﬁ§QT 473-e
thyl - 1- pent i@t Sall2ve 188, Bndi BERYL- %u@k&ﬁ%@sZOEB%hgoéu%émf?ﬂéH@ ngﬁﬁﬁtene
-3.402. 603, 5, 5-tri net hyl - 1- hexene- 3. 091. 903, 4- di net hyl - 1- pent ene- 3. 051. 903,
4, 4-tri et hahd Blpdmiddnmtle Thire@03iatdnd tdhaktdmterntt peid ene~4idfkhs30nal
PCT/ JPQ2/ 08002 4 3, 3-di net hyl - 4- et hyl - 1- pentene~ -4.66 ~ 2.60
10 extent, respectlvely)andaredetermlnedbythemethoddescrlbed
inliterature [C. HanschandA. Leo: "Exploring QSARFundamentals
and Applications in Chemistry and Biology" Chapter 3 (ACS
Professional Reference Book, Washington, DC (1995))].
The vinyl compounds(I) are exemplified and steric

15 parameters thereof are shown below.

Compound ES Bl
3-methyl-1-butene -1.71 1.90
3-methyl-1l-pentene -2.37 1.90
Vinylcyclopentane -1.75 1.90
Vinylcyclohexane -1.81 1.91
4,4-dimethyl-1-pentene -2.91 2.47
3-ethyl-l-pentene -3.12 2.13
3,3-dimethyl-1-butene -2.78 2.60
3,3-dimethyl-1l-pentene : -3.40 2.60
3.5,5-trimethyl-1-hexene -3.09 1.90
3,4-dimethyl-1-pentene: -3.05 1.90
3,4,4~-trimethyl-1-pentene -4.57 1.90
3-ethyl-4;methyl—l—pentene -4.35 1.90




For™ referen I nyl conpounds having a substituent which is not bulky are
eXeanified%gﬁﬁ%g?éwp% paraneters thereof are shown bel ow.
ConmpoundESB1Pr opyl ene- 1. 241. 521- but ene- 1. 311. 521- oct ene-1. 541. 52St yrene- 1. 0
11.71 5 In the present invention ( as vingl compounds (I ) and ( Il ) , In
the present invention, those having nore bul ky substituent are suitably

used. The steric paranmeter Es of the substituent Ris -1.61 or 10 | ess,
pr'eferab|y -1. 70 orless, _nore an\fPJ’ah|V -1.72 or |less Da ticularly -1.75

I , d the st I f the sub t|tu n is 1.33 mor e,
O 255,39 the SLEEhecRIIEhel B O e St LUpnEGR 1P L 53 e,

hei ghtening a polynerlzatlon activity 15 of the olefln-based copolyner as
an precursor of the nodified product, the steric paraneter Es of the
substituent R ofrdNaetiddnEOMRAHL (:bmbo'u%dl%r Eé@ﬁ.ﬁelé/ substd e PR o
preferably -2 . 80 or nore, particularly -2 . or ‘nore, nost prefera y
-2 . 10 or nior eptamadlkpeasd esiemplalrfaingt ahﬁteflbtxﬁmtefgweﬁ%&ﬁ az@ the
vinyl conpound (I) is preferably 2.90 or less, nore preferably 2.70 or

| ess; parti@WQﬂﬂ3bQ&QW)or | ess. As the vinyl conpound( | ) , those in

whi ch the substituent is ahydrocarbon group ( preferably The substituent is
a sat urated Compound ES Bl
Propylene -1.24 1.52
l-butene -1.31 1.52
l-octene -1.54 1.52
Styrene -1.01 1.71
5

In the present invention, as vinyl compounds (I) and (II),
In the present invention, those having more bulky substituent
are suitably used.
The steric parameter Es of the substituent R is -1.61 orxr
10 less, preferably -1.70 or less, more preferably -1.72 or less,
particularly -1.75 or less, and the steric parameter Bl of the
substitueht R is 1.53 or more, preferably 1.70 or more, more
preferably 1.91 or more.
From a view point of heightening a polymerization activity
15 of the olefin-based copolymer as an precursor of the modified
product, the steric parameter Es of the substituent R of the
vinyl compound (I) is preferably -3.10 or more, more preferably
-2.80 ormore, particularly -2.35ormore, most preferably -2.10
or more, and the steric parameter Bl of the substituent R of
20 the vinyl compound (I) is preferably 2.90 or less, more
preferably 2.70 or less, particularly 2.60 or less.
As the vinyl compound(I), those in which the substituent

isahydrocarbongroup, preferably thesubstituent isasaturated



PCT/ JP02/ 08002 5 hydrocarbon group, are suitable. Further, those in which
t he substit?ﬁﬁﬂ?owg%gzcyclic al kyl group, are nore suitable, and specific
exanpl es thereof include vinyl cyclopentane, vinyl cycl ohexane and vi nyl
cycl ooctane . Anbng these , a vinyl conpdéund 5 in which the substituent is
a cycl ohexyl group is nost suitable . The substituent R of the vinyl
conpound ( Il ) is a secondary or tertiary alkyl group, the secondary group
is preferably a secondary group having 3 to 20 carbon atons , and the

tertiary grw@rééagss gfaggbﬁ%igﬁmbﬂ%ga ltyfﬁ'épg #nbQe 20 %mi;%pyt%aem :

10 R may be a cycloa e Ccyc group TS prefer

cycl oal kyl grpsp: Pa¥hegia 3 E?ci@c”ﬁﬂ??ﬁeg'rbh%’ a TR GoeCisRi AU & an

cycl oal kyl group having a 3 to 10 nenbered-rihg and having 3 to 20 carbon

atons. As thigesubsti éxanbplBs, tRee¥bkoahkybagr tiRylavyed opedh tahelO vinyl

menbered-ring and having 3 15 to 20 carbon atons , and a tertiary alkyl

group havi ngydl ¢lne 28n e anldoni iy bogcape ciaeferamoh g Sheeskef, i £vengh@oespoaing he

vinyl canmpound (I11) include vinylcyclopropane, vinylcyclobutane,

vi nyl cy @l opEmtRA€h thepubsdishenes a/frglehekyhegreie i svnoyt epdteddieane,

20 3-net hyl - 1- but ene, 3;nethgln1- ent ene, 3-nethyl -1-hexene,

3- et hyl - 1- hept BReSURS LRGN E R oRf e VARY I ompAYRd1Lih) dS5e2 secondary

-di net hy] - 1- 1 , -diet hyl - 1- hexene, 3, 3-di net.hyl - 1- hept.ene,
ot ot SRR ek L RIS 06 AR e S S e e e

met hyd s do AeRt $Nero %&i}ifl??g% Yyl o128CE £Bon Sa Lofls MBLY lnle REALENSy

net hyl - 1- hept'ene, 3, 7-di net hyl -1-octene, 3,5-di nethyl-1-hexene,
met hydrdup ésepse £ Sr£b Ty Bet diyt + dr@eiretg hadvBnd-4t £ b et bytbdn padmeNe,

W W wWww
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10 R’ may be a cycloalkyl group, the cycloalkyl group is preferably
a cycloalkyl group having a 3 to 16 membered-ring, more
preferably a cycloalkyl group having a 3 to 10 membered-ring
and having 3 to 20 carbon atoms. As the substituent R’, a
cycloalkyl group having a 3 to 10 membered-ring and having 3

15 to 20 carbon atoms, and a tertiary alkyl group having 4 to 20
carbon atoms are preferred.

Specific examples of the vinyl compound (II) include
vinylcyclopropane, vinylcyclobutane, vinylcyclopentane,
vinylcyclohexane, vinylcycloheptane, vinylcyclooctane,

20 3-methyl-l-butene, 3-methyl-1l-pentene, 3-methyl-1l-hexene,
3-methYl—l—heptene, 3-methyl-l-octene,
3,3-dimethyl-1-butene, 3,3-dimethyl-1l-pentene,
3,3-dimethyl-1-hexene, 3,3-dimethyl-1l-heptene,
3,3-dimethyl-1-octene, 3,4-dimethyl-l-pentene,

25 3,4-dimethyl-1-hexene, 3,4-dimethyl-1l-heptene,
3,4~dimethyl-1-octene, 3,5-dimethyl-l-hexene,
3,5-dimethyl-1-heptene, 3,5-dimethyl-1l-octene,
3,6-dimethyl-l-heptene, 3,6-dimethyl-1l-octene,

3,7-dimethyl-1l-octene, 3,3,4-trimethyl-l-pentene,



PCT/ -trinmethyl -1-hexene, 3,3,4-trinethyl-1-octene,

JP02/ 080 3.4

,4-trineﬂ%é%§?yWQQ%ne, 3,4,4-trinmethyl-1-octene, 6
,4-trinmethyl-1-heptene, 3,4,4-trinethyl-1-pentene,
4-
n

P
3,4
3,3
3,4, 4-trinethyl-1-heptene, 5-vinyl-2-norb6rnene, 5 1-vinyl adanantane and
4-vi nyl - 1- cycl ohexene. Preferable vinyl conmpound (I1) includes

vi nyl cycl opent ane, vi nyl cycl ohexane, vinyl cycl oheptane, vinylcycl ooct ane,
5-'vi nyl - 2- nor bor nene, 3-net hyl - 1-butene, 3-nethyl-1-pentene,

3- et hyl - 1- hexeng. + 3; Ja i, get hyl - L-but ene,, 10 .3,.3-di.net hyl.- 1- pent ene,
3;4-dinethyp?l-ben%gﬁ@?géyg-zihg%ﬁ§%31§H§Xéh§%i§%%éE%r¥%&59@#93ipentene,
more preferapl e, yieyimeeAPQUAALELLRRC! 4dQs iyl sGyal Rfexal the
vi nyl nor bor nene, 3-nethyF?1-butene, 3-nethy|-1}bent ne, ggﬁ%t%@?il-hexene,
3, 3-di met hyl3 14 put eneme thy 8- 4- Hemehly | 3] 4panttaiignetiy1-1-heptene,
3,3,4-trimethyl -1-pentene. Further preferable vinyl conpound (Ilj i ncl udes
vi nyl cycl ohekahet atie Bhyll rt bgkehebuend.nylhe -mostbquresres abl e vi nyl
conmpound _(11) includes vinylcyclohexane. In the ol efin-based copol yner used
in the pPesemvinvkrdanantanpe; aadcdnvény lofl -wyedimbrexerias of the vinyl
conpounds (I d | ).is usually O . 1 to 99 nmol%to 100 nol % of all
nonomer umt%f%gkﬁé?i%t%hﬁy%h€°8P8¥PH-5§§éd%5ﬂ$ﬂ%ﬂﬁleﬁﬂ¥ﬁ¥ﬁ%ﬁP9“@?@%'90
nmol % , parti.g |y to 80 | %.fromthe viewpoints of a

har dness of%%ﬂjiégh¥§§%§%$§duX%nS?c?ﬁ%ggFQFFﬁpba§3§¥i§y STRRe obt ai ned
and adhesi venassof - 3 hgo EbeSENE, TR £APL DL EPLEDNET hts_qf

vi nyl conpounds ($% and (I1) can be d%tggnineguuépgg %m@%ﬁgyngc Fﬁ%?gf’

13C NMVR spec-mathyhel + heaeane ¢x3; 8k afiinethgad 1i-Bute@epr esent i nvention

i ncl udes PCT/ JP02/ 08002 7
10 3,3-dimethyl-l-pentene, 3,4-dimethyl-1-pentene,

3,5-dimethyl-1l-hexene, 3,3,4-trimethyl-l-pentene, more
preferable vinyl compound (II) includes vinylcyclohexane, the
the vinylnorbornene, 3-methyl-1-butene, 3-methyl-1l-pentene,
3-methyl-1l-hexene, 3,3-dimethyl-l-butene,
15 3,4-dimethyl-l-pentene and 3,3,4-trimethyl-l-pentene.
Further preferable vinyl compound (II) includes
vinylcyclohexane and 3,3-dimethyl-l-butene. The most
preferable vinyl compound (II) includes vinylcyclohexane.
Intheolefin-basedcopolymerusedinthepresent invention,
20 the content of monomer units of the vinyl compounds (I) and
(IT) is usually 0.1 to 99 mol% to 100 mol% of all monomer units
constituting the olefin-based copolymer, preferably 1 to 90
mol%, particularly preferably 1 to 80 mol% from the viewpoints
of a hardness of the modified product of the olefin-based
25 copolymer obtained and adhesiveness of the adhesive.
The contents of monomer units of the vinyl compounds (I)
and (II) can be determined using 'H-NMR spectrum or 3C-NMR
spectrum.

The linear ¢ -olefin used in the present invention includes



linear a -olefins referably straight chain cx -olefins having 3 to 20
car bon aton%ngﬁﬁ@ngcally, propyl ene, 1-butene, 1-pentene, 1-hexene,

1- hept ene, 1-octene, 1-nonene, 1-decene, 1l-undecene, 1-dodecene,
1-tridecene, 1l-tetradecene, 5 1-pentadecéne, 1-hexadecene, 1-heptadecene,
1- oct adecene, 1-nonadecene, eicocene and the like are listed. Anong these,
propyl ene, 1-butene, 1-pentene, 1-hexene and 1l-octene are preferred and
propyl ene is nore preferred. In the ol efin-based copol yner used in the

present inv g%'g &0 H1h& it ah SR g ihﬂ%g e un&%§ %g.th strai ght
chain ~x -oFe {anguni tos%arleqstu’s 5%?% %%tg’% rS ) qr}baltrb Oﬁf Fasﬁ?a‘éhrig
TONOMEr UNi § StgOBB! bhitbioRd ottt Olfddr Maseth £ORALYHFT enf! € ChaRAL10 L0 99
nol d, particularly preferably 20 to 99 nold. 0 I n- éseq copolymer
used in thelppeneshel, vaidione , 15 HeptirRPaledcR¥neOPpl YoRELZI NG Aldpt &ne
and/ or the straight .chain a-olefin wth the vinyl conpound_(f) or (1),
further an hedr@eoanpol {recidegene nundnErdemynde Topetyagecend] herew th.
Herein, the addition-polynerizable nononer is a nonomer excluding ethyl ene,
t he stréigh%‘EﬁﬁFﬂdGPenGheﬂkﬁ@xPQQﬂ$QQKelﬁhﬂptdﬂﬁ@@m%ouhdsctaﬂepeoe,( !
) , and copplynerizable therewith and the carbon nunber of the nononer is
about 3 to gb%?l’f‘agﬁ.cegﬁecf’?‘FecéﬁﬁnﬁPgstB? 1Hee AFR t4 otk g ﬁmﬂ%aﬂg}%sehr
mononer inc iC %Lefins, i_nyl i.dene conpounds represente t he
gener al for%ﬁ?ﬁyg¥§%):l R o é e %ng?ﬁﬁﬂﬁl Og gctene ire
preferred and propylene is more preferred.
Intheolefin-based copolymerusedinthe present invention,
10 the total contents of ethylene units and the straight chain
¢ -olefin units are usually 1 to 99.9 mol% to 100 mol% of all
monomer units constituting the olefin-based copolymer,
preferably 10 to 99 mol%, particularly preferably 20 to 99 mol%.
The olefin-based copolymer used in the present invention,
15 is preparedbycopolymerizingethylene and/or the straight chain
& -olefin with the vinyl compound (I) or (II), further an
addition-polymerizable monomermay be copolymerized therewith.
Herein, the addition-polymerizable monomer is a monomer
excluding ethylene, the straight chain & -olefins, and the vinyl
20 compounds (I) or (II), and copolymerizable therewith and the
carbon number of the monomer is about 3 to about 20.
Specific examples of the addition-polymerizable monomer

include cyclic olefins, vinylidene compounds represented by

the general formula (III):
Rll
H,C =C

25 RIH



(in the for ective R'" and R'" are independently represent a

strai ght chgpﬁgm%&gﬁ@hed chain or cyclic alkyl group having 1 to about 18
carbon atonms , halogen atomor the like . ) , diene conpounds) hal ogenated
vinyl conpounds, alkylic acid 5 vinyl corfbounds, vinylethers,
acrylonitriles and the Iike. The cyclic olefins include for exanple,

cycl obut ene, cycl opentene, cycl ohexene, cycl ooctene, 3-nethylcycl opentene,
4-met hyl cycl opent ene) 3-net hyl cycl ohexene, 2-norbornene,

5-met hyl - 2- nehbehRE RS rmRrIet N e s 1 DOL Nene, 40p 5 byLy 'iﬁggggp.ﬁre%‘%'i?r

I
5: phenyl - 2- nor bor nene, 5-benzyl -2- nor bornene, 2-tetracyc ecene,
2-tricycl odgeppesedtld s&YaiguRISKLNE, bZaRMACYRA PROH AHELEPNR1ky 1 group
2- pent acycl ohexadecene, 8-nethyl-2-tetracycl ododecene,
8- et hyl - 2- t Bavaonygcl dondbearte 1 816abbaned ydme; M IgdieRom or the like. ),
5- acet yl oxy- 2- nor bor nene, 5-nethoxycarbonyl - 2-nor bor nene,
5- et hoxycar Béane- 2oppoodsendia lBgestatdd S-imy hoxgyopobodyl, - a1kgilhar aend,
5- cyano-2- nor bor nene, 20 8-net hoxycarbonyl -2-tetracycl ododecene,
8-nethy|-8-Hé?ﬁ%x?@&PB&HFFJZNF@M%ﬁﬁﬂﬂﬁﬁkxﬁﬁ%N&gn%ﬁﬁileS and the like.
8- cyano- 2-tet raq,?{lcl odo ecengieogoj\/g{e prcez{ e%abl e cyclic_olefins include
cycl opent ene, cycl'6h&X&ne, Ty T LT boPhef®amBLfet AYFLOPHEEBSH nene,
5- phenyl - 2- 25,2~ I ece -tricycl gdecene
2-tricycl ouﬁgégg%gﬁe n Sén%%%%‘g*%%%%gég’gg%nog? %rb%h{:’éé“%%a’ SIS RGRtene.
5-acetyl - 2- 10nEORHEBY c12p3ERIENE0X V5t H PRI IENEh -
5-nethoxycarbony|?2-§orbg?nene, 5-nethyﬁgggnethd?@%%?bo%y??EPﬁnggﬁhene and
PCT/ JP02/ 0896@e Bh$leganorPorneher, nSie tad 2-i@tsaeyehododecene and
2-norbornene are particularly preferable. The vinylidene conmpounds incl ude,
for exéHbIe5:bP§Bgu?eﬁ@Fb2rﬁ9Pﬁyl5r§@ﬁnmﬂ22i@th¢@neﬂepentene,
2-nethy|-1-$ ene, . 5 2-ne§hél-1-heptene, 2-netq%;-l-octene,
2, 3- di met hy? - 1SBA¥ LRy PITEOFPRECy I L STdRGHRL0G0ARER MR hyl - 1- hexene,
2,3-d|nethyﬁ-§?f§95§ggecang-dbngqgiggg%gégg%ng,4-d|nethyl-l-pentene

4,4-trinetﬁ pentene and vinylrdéne chioride. 10 Particularly

ferable xipyhidege1opunenndecies soRulengcronkdidEldyd - 1-butene and
,4-trinmethyl-1-pentene. Di ene conpounds i nclude 1, 3-butadi ene,

pent adi #meetiy b- hexadrangclbdodeerinadi @nethil720¢badeRelododecene,
, 5-cycl ooct adi ene, 2, 5-nor bor nadi ene, dicycl opent adi ene, 15

-vi nyl192- nbrafe fishe2 - Bogbpyhepenobhecedyd ox¢ 4 mdrdomyet@hexene and
5-ethy|ideni-Z-QQrbornege. Earticularly pref erabl e di ene conpounds are
1, 4- pent adi &S “OXY @k 3P ¥ he 2 - BOEPREPERGi-ene, 2, 5- nor bor nadi ene,

dicyclopent§¢gfﬁg&¥§5¥ggxy%$%gﬁggﬁ%gﬁgﬁgg20 4-vinyl - 1- cycl ohexene and

5-et hyl i dene- 2- norbor nene y i ncl ude, for exanple, vinyl
acetate, Vignthe PP ONAE haRYcHEBYhyRULYhL&oYindHe et hersincl ude, for
exanpl e, methyl vinyl ether, ethyl vinyl ether and butyl vinyl ether.
Hal ogenat edb wwypns- 2 mwdéudernéne , exanpl e, vinyl chloride. 25 Acrylonitriles

i nclude, for exanple, acrylonitrile and nethacrylonitrile.
20 8-methoxycarbonyl-2-tetracyclododecene,

2,
pre
2,4
1,4
1,5
5

8-methyl-8-methoxycarbonyl-2-tetracyclododecene, and
8-cyano-2-tetracyclododecene. More preferable cyclic olefins
includecyclopentene,cyclohexene,cyclooctene,2—norbornene,
5-methyl-2-norbornene, 5-phenyl-2-norbornene,

25 2-tetracyclododecene, 2-tricyclodecene, 2-tricycloundecene,
2-pentacyclopentadecene, 2-pentacyclohexadecene,
5-acetyl-2-norbornene, 5-acetyloxy-2-norbornene,
5-methoxycarbonyl-2-norbornene,

5-methyl-5-methoxycarbonyl-2-norbornene and



The content of the addition polynerizable nmonomer units in the ol efin-based
copol ymer | $ULEL)%%i t hin a range not damagi ng an adhesi veness to

propyl ene of a adhesi ve obt ai ned, PCT/ JP02/ 08002 10 the specific content
i.s about 5 nold or less and preferably 1 fold or less to 100 nold of all
hononmer units constituting the ol efin-based copolyner, and particularly
preferably a content in a degree not substantially containing the addition
5 'pol yneri zabl e nonomer units. As a produci ng nmethod of the copol yner used

i h | i i st t hods of. copol yneri zi ng

et hyl ene. an /iﬁ?%%é?%iﬁ@%?é?ﬁ%ﬁa?[_néhé-@%ﬁ%%cgg_(ﬁhgﬁﬁéhe)agéd/or (1)
i h t i

: goérgpe{?gg{lﬁﬁg?%ﬁ%? giérgggi%%lﬁqﬁglgg%{,oh%%tg%an %é't hyl al unoxane. Anong

these, a produciTige FaniAd B0 PG unAs2i ABL A , dese &b id) 15,300Qn311778
A is preferably adopted. The copolyner in the present invention has a

structure | R-wetdlyInlttaitérel i 2aryethyhon -peatendsr i2-ek fHyom 1 heevdmy| 15
conmpound( | and/or the vinyl conpound ( I | ) , are separated by one
met hyl eng gr et Viedhéporme he2vinayhydodpognenel, ) and /or the vinyl
conpound ( a cog}gl ymer of ethylene with

vinyIcyclohlé'zx'!s?ln"?éi,:E Fzr%f%f?ﬁ%%ﬁ & i A- Whfemetbydal -#e¥@neat ons connecteqtto
oy have. & S Pud e VT AA-6ar o” 2aPbOnnar Bre dr BARHETA 1 y separated by 2
or 3.0r ol R O PLUPSdDe 2DRVE1HERALLIGT LIl ur e can be
confirmed by a 13C-NWR anal ysis of the viny onpodnd polyner. 25 A
mol ecul ar wei,ght4 -dixSiintd d14¢ 1 OD- M dhe[ ¥BEIGENGICHRER chloride.
10 Particularly preferable vinylidene compounds are isobutene,
2,3-dimethyl-1-butene and 2,4,4-trimethyl-1-pentene.
Diene compounds include 1,3-butadiene, 1,4-pentadiene,
1,5-hexadiene, 1,6-heptadiene, 1,7-octadiene,
l,5-cyclooctadiene, 2,5-norbornadiene, dicyclopentadiene,
16 5-vinyl-2-norbornene, 5-allyl-2-norbornene,
4-vinyl-l-cyclohexene and 5-ethylidene-2-norbornene.
Particularly preferable diene compounds are 1,4-pentadiene,
l,5-hexadiene, 1,6-heptadiene, 2,5-norbornadiene,
dicyclopentadiene, 5-vinyl-2-norbornene,
20 4-vinyl-l-cyclohexene and 5-ethylidene-2-norbornene
Vinyl alkylates include, for example, vinyl acetate, vinyl
propionateandvinylbutyrate.Vinylethersinclude,forexample,
methyl vinyl ether, ethyl vinyl ether and butyl vinyl ether.
‘Halogenated vinyls include, for example, vinyl chloride.
25 Acrylonitriles include, for example, acrylonitrile and
methacrylonitrile.
The content of the addition polymerizable monomer units

in the olefin-based copolymer is usually within a range not

damaging an adhesiveness to propylene of a adhesive obtained,



nmol-ecul ar mgiﬁh“#%%nunber average nol ecul ar wei ght]) of the ol efin-based
copol ynmer u EHIFGF08¢Pa present invention is usually 1.5 to 10.0, preferably
1.5to0 7.0, particularly preferably 1.5 to 5.0. Wen the nol ecul ar wei ght

di stribution of the PCT/ JP02/ 08002 11 ®Defi n-based copol yner is too
narrow or too broad, a nechanical strength or transparency of the adhesive
obt ai ned have an i nprovenent tendency, therefore it is preferable. Besides,
in the present specification, the weight average 5 nol ecul ar wei ght (Mv) and

the number auer agecThecula el ol Adwal Uem Y erlaed by Holpg: 206!

per meati on chromngt ogr aph and calibrating w styren

vei ght 688 §0md9Q, 89, Désst 89dRsE mePSteACe: 1 RBAdES ¢ Jr{%a?w%%gf a

mechani cal strength, the 10 wei ght average nol ecul ar wel ght

ol ef i n- basedheopale¥i®i- bas e W g 91 1md00 dd 1pHPPi 80Darpyeheesirypiq @00 to
500, 000, particularly preferably 15,000 to 400, 000. Wen the wei ght average
nol ecul ar webglieftMvincd dewred ebitnshhseédntapaliyneontaihangethé heddeehani cal
strength of an adhesive 15 obtai ned has an inprovenent tendency, therefore,
it is prefePabVBerigabifemonemakiyhitaver age nol ecul ar wei ght (My) of the

| efi n-based | i s |ow, the noldability of the ol efin-based

copol yrer has afts OGS (HIAR S DRRIARR EIMET NS at dpcFhBIRFesent

Mo , f i ' f ' trength, -the ol efin-hased
copalymer usaaeraphe WPEES e 1TRERR U Hads Lok T FhE BT e 1y

~~7~ of aboghaPo@8the @aboiiedln r.of 3
0 dl/g, partiggfarry prefer%blngggﬁgﬂg?ngﬁégg%%t 2.0 Qﬁ&é%Q%ég%hé }

nodi fied ol ehi bhbagedseopel Wit idatidle o eserdinéd epyi @ontacaifgdified
producH&Erepared by graft-pplynerizing an al kenyl aromatic hydrocarbon and
/ or an Ythsatspprenydadeoepliisd iadiethydr) Zardorat uw ed i diel eof déoahlie
ol efi n-based copol yner thus obtained. The nodified product prepared by
methylalumoxane. Among these, a producing method according to
a method described in JP 2000-311778 A is preferably adopted.
The copolymer in the present invention has a structure in
which mutual tertiary carbon atoms derived from the vinyl
15 compound(I) and/or the vinyl compound (II), are separated by
one methylene group derived from the vinyl compound(I) and /or
the vinyl compound (II). For example, a copolymer of ethylene
with vinylcyclohexane, has a structure in which mutual carbon
atoms connected to a cyclohexyl group are separated by one
20 methylene group. Of course, it may have a structure in which
said carbon atoms are mutually separated by 2 or 3 or more
methylene groups.
The above-described structure can be confirmed by a *3C-NMR
analysis of the vinyl compound polymer.
25 A molecular weight distribution (Mw/Mn=[weight average
molecular weight]/[nuﬁber average molecular weight]) of the
olefin-based copolymer used in the present invention i.s usually

1.5 to 10.0, preferably 1.5 to 7.0, particularly preferably

1.5 to 5.0. When the molecular weight distribution of the



- PCT/JPOZ/gggggolz graft-polynerizing an al kenyl aromatic hydrocarbon to
the ol efin- dh@gw lymer is firstly explained. A content of the al kenyl
aromati ¢ hydrocarbon in the nodified product is usually 0.01 to 30 ~ by
wei ght , preferably 0.05 to 10 ~ by weighl, 5 particularly 0.1 to 5 ~ by
wei ght to 100 ~ by weight of the nodified product of the ol efin-based
copol yner. Wen the graft-polynerized anount of the al kenyl aromatic
hydrocarbon is | arge, the adhesiveness of the nodified product has a

endency of o BPEAYGTE0ls EOLIRE: MOERe e SLLL: POL WL o0 0 i, o

t he al kenyl aromati c hydrocarbon i's snal

heat stabi 5t ¥eRhhNer Myt s N, S dROLEAEYoBE A LIBROKGHRNG, AS

t he ai kenyl aromatic hydrocarbon used I n the present 1nvention,

exanpl e, animpkenghefdmMewddhdigvitheretdreSidSi saphorepbpne.are |isted,
specifically al kenyl conmpounds such as a phenyl group , tolyl group ( xylyl

group , the thiBésgdade bottihe phesdntgspepifdicatiophenyb we Dyt Rafidy |
group, phenanthryl group and anthracenyl -.group are |listed. Anmong these
al kenyl %ar oReleeutarpoanabt (Hvkeapd themumniexr Ererags b gl 20 we igieny |

group ( tolyl gro , xylyl group , tertiary butyl phenyl group, vinyl
phenyl grou%r%nﬁaﬁﬁﬁﬁt F})?Ite§F81E§darbé’ ¥t dekprerreatieRaml e of the

al kenyl aro i r i nclude.styrene, alkyl styrene such as

p- met hyl st y?@#é‘ﬁa% gr%gﬁél(?%&)eanne% CS?L%F%W&&%{F&&&Y& P(ﬁe“&(wgﬁéiu%ﬁret hyl
25 styrene, worghbybas! ¥6eU0o BobdiTBi: S Wdiier arde - di et hyl styrene,

3, 4-di net hyl styrene, 3,5-di nethyl’styrene, 3-net y?- -ethyl styrene,

p-tert-butyl styFepehand Fraecabutplpoineneralakepyhienzenes txualy@s2-gheny!
propyl ene, 2- phenyl but ene; vi nyl napht hal enes PCT/ JP02/ 08002 13 such
asl - vi iy naphit tiat eave rsohe mallleemylla ra weriwmihi to Mw)draf arthong 1 &f tn - basedof t he
al kenyl aromatic hydrocarbon may be used. Anbng the al kenyl aromatic
hydr ocar bon$oP_t¥ReRelspufBahyrst §re0e, ten hePA)L 809 ense formblyy |19t P0dne, 5
p-tert-buty] st n and_1-vinylnapht hal ene _are preferable, and
particuIarlégs%éféﬁ%plsp%fEfSPéﬁF 9aBBFF85§b%€k9E'$HQ 8di*Pi%d Ao dilier
prepared byrik afd : ol VABEEZEBIME e UASAL UL AL ﬂt?ﬁxk@%f' L feaGhdeQh, gellyati ve
thereof to the ol etfin-based copol yner 1s explained. graft-polynmerized
copolymer is large, the mechanical strength of an adhesive
15 obtained has an improvement tendency, therefore, it is
preferable, and when the weight average molecular weight (Mw)
of the olefin-based copolymer is low, the moldability of the
olefin-based copolymer has an improvement tendency, therefore
it is preferable.
20 Moreover, from the viewpoint of mechanical strength, the
olefin—basedcopolymerusedinthepresentinventionhasusually
an intrinsic viscosity [n] of about 0.08 to about 10.0 dl/g,
preferablyabout0.10toabout3.0dl/g,particularlypreferably
about 0.15 to about 2.0 dl/g.
25 The modified olefin-based copolymer in the present
invention is a modified product prepared by graft-polymerizing
an alkenyl.aromatic hydrocarbon and /or an unsaturated

carboxylic acid or derivative thereof to the olefin-based

copolymer thus obtained. The modified product prepared by



10 anmount of the unsaturated carboxylic acid or derivative thereof to 100 ~
by wei ght of CTARO208WEfi ed ol efi n-based copol yner is usually 0 . OL to 20 ~
by. wei ght , preferably O . 05 to 10 ~ by weight , particularly 0.1 to 5 ~
by wei ght. Wen the graft-polynerized amdnt of the unsaturated carboxylic
acid is large, an 15 adhesiveness of the nodified product has a tendency of
i nprovenent, and when the graft-pol ynerized anount of the unsaturated
carboxylic acid or derivative thereof is small) a heat stability of the

nodi fied pr _ t endency of_ j.nprovenent. 20 The unsaturated
carboxylic ggggEog%ggﬁqﬁi%%ﬂgt%ﬁﬁ%&#gh %da¥%P?BéCpP¥§EHFaF Q8ntico e

i ncl udes, fgﬁ.ef)iﬁmla%edugég&!gﬁg§di§‘%rig‘%)9ﬂ.hi gxgﬁh nEWCh gsco‘%qgr“ ¢ d
met hacrylic acid , crotoni¢ acid, 1socrotonic acid, nalefiC acid, Funarlc
acid, itaconilgeaqithrdrha o6 0ids RErborafithefbdi s TBEM SRk € 138G shaligi ©
acid, 25 angelic acid,tetrahydro phthalic acid, sorbic acid, neasaconi ¢ acid;
unsat urati of.oar hoxgbi & agi éedaytdr,i geefeatatas mal o ito arhydriHareigraeoni c
anhydride, citraconic anhydride, nadic anhydri de, net hyl nadi c

anhydr i de, hPAFE1gnBpddydE: - Undat Gr &t &F ewerdlginty lticc 1000 b syt eveisyicth @S tries hy |
acrylate, nmethyl ~ PCT/JP02/08002 14 nethacrylate, ethyl acrylate, ethyl
net hacr yl at ’@?dﬁfbﬁﬁyprﬁéﬂ’ﬂtat"é‘; the A8 iR R yFaPelynes- biWyen athgl | at e,

i so- butyl thacryl at e | yci dy acryl at lycid nmet hacryl ate, malefic
acid nnnoe?ﬁ§?gg§§8g?m#§gé%¥%aé@?8thgtﬁ§?q%%8§Q%i,aFﬁWRﬁ&etﬂﬂdqQﬁﬁﬁQﬁQa
ester, fumagic L&, di h L.t.acani Ci mnaonet r, itaconic
acid dineth%%eé?%#?ehngg%uggﬁéggggpg%gyﬁgc%g%ihggﬁﬁgéﬁgdgﬁhagéég???aﬁ1de,
met hacr yl antérdefiByad# & mpdios, eMXIRATFAS ) nER!, 6fh &n aci Kk %ix%!’fit(i%ol%é‘zfiizce@d d
-N- nono ethylamde , malefic acid -N, N diethylam de 10 mal éfic acid -N
nmonobutld anameuntradfethe alkany Naddmatijmbybraghe®onf isahial 13 dhapn 2 de,
fumaric acid diamde, fumaric acid -Nmonoet hyl am de, fumaric acid -N, N

di et hyl ani d&? ke ixangs d the hegitobtepladtaeoff tharmedbfied-Noducditax vyl
am de; unsatU£at§d carngxﬁic acid imde such as maleimde ( N butyl 15
mal ei mi de, N “BRERYF¥PEi AMBECVENSAttur at ed carboxylic acid halide such as
chl ori nated mal gayli -2 t | r | at esuch sodi_um
acrylate,nethacgslg?g §g§?ﬁ gagﬁéhgggggégpﬁ%%aﬁét ag%V?#@Jhﬁif[Rﬁ%ﬁﬁﬂﬁun

Further, thenabeYeoflesebibegdampsat ubal adxeakoxBhipodddhRfiflfrd 4a) imes 20
t hereof may be used in conmbination . As the unsaturated carboxylic acid or
deri vatlibve ¢aebenfatemmragrd Hemtem) effer ighivedrivdenlikerpf ef@maidtnds Auch
produci ng nmet hod of the nodified ol efi n-based copol yner, for exanple, there
are amet hodP®f2 [NAMYL FRPUR aftelol yaraud my 125l araikerttie dhdnsd igrrade
hydr ocar bo and%or an Ensaturated car%géylic acid or derivative thereof

N , _

after melting {nePoFRYTnIbUBd ISy REENYE MHIRY JI2RRIEhHYy SFeMP.
Lo LB L B o AL OIS BR
alkenyl aromatic compounds, alkenyl aromatic compounds having
20 a phenyl group, tolyl group, xylyl group, tertiary butyl phenyl
group, vinyl phenyl group and naphthyl group are desirable.
Specific example of the alkenyl aromatic hydrocarbon include
styrene, alkyl styrene such as p-methylstyrene,
m-methylstyrene, o-methylstyrene, p-ethyl styrene, m-ethyl
25 styrene, o-ethyl styrene, 2,4-dimethylstyrene,
2,5-dimethylstyrene, 3,4-dimethylstyrene,
3,5-dimethylstyrene, 3-methyl-5-ethyl styrene,
p-tert-butylstyrene,andp-sec;butylstyrene;alkenylbenzenes

such as 2-phenyl propylene, 2-phenyl butene; vinyl naphthalenes



PCT/ JP02/ 08002 15 di ssol ving the ol efi n-based copol ynmer with a sol vent such
as tol uene SPTQVV@ﬁ@P and the |ike. The produci ng nethod descri bed above is
usually carried out at a tenperature of about 40 to about 350C . 5

Pol ymeri zation is usually carried out inlBhe presence of a radical

initiator for graft-polynerizing an al kenyl aromatic hydrocarbon and/or an
unsaturated carboxylic acid or derivative thereof to the ol efin-based

copol ymer. The used anount of the radical initiator is usually 0.001 to 0.5
nmol , preferahl 05. : | pe ko of the ol efin-based copol ymer.
The radi cal @Ilar(#, telpsal? O?ll}’&%?\% 2151,: %’a;l%rneg'xéﬁ%tlhg)ga%%fgrﬁg\a&ac EE?I‘&?\ ng

nmet hyl et hy t Ile, e . pe L

3,3,5-tri m?h?ﬁc?@%ﬁgﬁﬁﬁ ap%{%(fge%’ﬁ'g?ﬁi,?&gﬁ%ﬁgégﬁg%mﬁ‘ r(?ﬁ éles,edrfet hyl
acet oacet at e pen@drie, tHd A0y BCEEONELREN B¥ 8B catbbnli, s (t§/derit V!

peroxy) -3, 3,5-trinmethyl cycl ohexane, 1,1-bis(tert-butyl peroXy)cycl ohexane,
2, 2- bi s(t er p-netthly Iserymeneoc tremes t iy bert yrede 4- i mét Ry L shytrghe ,

peroxy)val erate. 2,2-bis(tert-butyl peroxy}butane, tert-butyl

hydr operxi 8etezt -butars tyyrhnsperand de-vidi ¥ lsoyptopyd beme eamee hyide Deealoké de,
par ament ane _hydr oper oxi de, 2, 5-di net hyl hexane- 2, 5- di hydr oper oxi de,

1, 1, 3, 3t et r 8RBt RAFFHOPAL ARYAT Sfarsheiel 9li Preferably| apelagide, tert but yl

| o, 2 ) ' . bi - b | 25 o
curyl Per oxi de, LAuTKLBSLoN fedadeadise prBbiebhSHY atbY ndPemssiane,
2, 5-di et hylah2u§gglt(,tr%ftfeﬁb%Ta&‘bo%ﬁg)%’)a&&‘e&%y’hE‘eﬁivative thezeof to the

1,4-bis(tert-butyl peroxyi sopropyl’) benzene, acetyl peroxi de, 1s0bu

per oxi de, ooclagayl bpekedXicdpolderanoyd &epDxined. | FUrdYA £ PSSO HErized

3,5, 5-trimet hyhexanoyl PCTI JP0O2/ 08002 16 peroxide, succinic acid

per oxi dd) bameuplt g tbeiussa)da ted dartabarizeybcpércaxddeivatakeoyiereos
per oxi de, di i sopropyl peroxydi carbonate, di-2-ethyl hexyl peroxydicarbonate,
di-n-propyltﬁef@Qy%ﬂ@éM@ﬁﬂﬂthoﬁithe modified olefin-based copolymer is

bi s(1-tert-hut I di bonat e, di i styl di bonat e,
i 2+ ot oy BRI L ST BOREb e SR et RAGH S Bpgis 1 AGY M Cif Ut o,
di (3-net hyl 33+ t di il al ' bonat e,
Lort-butyl Dororyacaratel Hor b gF 10 Bar oxyteBiie cRRE YU RS

per oxypi val ahéuntebk- buky hinpareostesd asanaat e i € Uddi g Pes oxypgadeggnoat e,
tert-butyl peroxy-2-ethyl hexanoate, tert-butyl

per oxy-13 5, 8dhe s heehgblerdndhee maddri-dilitprtopertoxtydaus at endeaciy- bt yl

per oxybenzoat e, di-tert-butyl peroxy isophthalate, 15

2, 5- di met hylP"RISVEMERERzBPL Woedx hes-gradiiro yme i zed hghorns.- diE( bbazoy|

e PSSR bECh b R e e B e
tert-hexyl perRxypi ¥kt ¢1thebl REY ML PINEAAOAIE has a tendency of
improvement. '

20 The unsaturated carboxylic acid or derivative thereof used
in the present invention includes, for example, unsaturated
carboxylicacidsuchas acrylicacid, methacrylicacid, crotonic
acid, isocrotonic acid, maleic acid, fumaric acid, itaconic
acid, citraconicacid, nadicacid, methylnadic acid, himicacid,

25 angelicacid, tetrahydrophthalic acid, sorbic acid, measaconic
acid; unsaturation carboxylic acid anhydride such as maleic
anhydride, itaconic anhydride, citraconic anhydride, nadic
anhydride, methylnadicanhydride, himic anhydride; unsaturated

carboxylic acid ester such as methyl acrylate, methyl



20 cunyl per oxyneohexanoat e, acetyl cycl ohexyl sul f onyl per oxi de,

tert-butyl pBrBIBPAORPEcar bonat e; and azo conpounds such as

azobi si sobutyronitrile, azobisisopropionitrile, dinethyl azoisobutylate.
The nodified ol efin-based copolyner in thé present 25 invention usually has
1.5to 10 of a nolecular weight distribution (MMM ) , preferably 1 . 5 to
7, particularly 1. 5 to 5. Wen the nol ecul ar weight distribution is
narrow, the adhesiveness of the nodified product has a tendency of

i mprovenent | iQn. T | ecul.ar, wei ght distribution, of

P 3P0z 08B6EPES e W red ettt rey el eiTY Bt Re 2ahBtHInner
as in the i_g j4Strd | t e - de L f the

nmol ecul ar agFggghg%érﬁib%hﬁg%tﬁg#ﬂ%%é¥%é§%'C?%€g§¥?¥g[§§%&F§gFgfhe

nodi fied ol egkbRvhagadme thRRAIMIMRTe | YIS BF as@RF1APNENgipRiHgHal Iy 0.08 to
10.0 dl /g, preferagly 0.1 toy%io dlﬁbfhﬁgﬁgicularly pr%fgrab?y 0.15to 2.0
dl /g from thethaewypaitet, mdleaechaidcabnstthpgtdstdhymalleial aedaad 2dtxy based
nodi fied products can be used as, for exanple, adhesives, tackifiers,

nmodi fi ers oeshgheshorene 10y hdamayrsatid og tagenfsmarpai atsd (d e ther e d e,
paints ( films , sheets construction materials, buildinginaterials,

aut onobi | e pARESNig| eeifimenpemetayt r%ﬁﬁ%rprldmmrshmpqya%@é@q@mwma s.

Anmong them those are _used. preferably as adhesives, tackifiers, nodifiers
of adhesiveg?sﬁ§3F9§8glFﬁ&qﬁﬁﬁh%ﬁ ﬁﬁ%il%ﬂl SUSP p?F nRFEY L8P LEGi nt s from
t he excell g I S, rticul.aril Sij ._<The esi ve of the
pr esent inv@%%?gggﬁggggagdhg§?3gccgﬁ?giﬁfﬁ%aﬁﬂé ﬁnﬁﬁaﬁignﬁéggnr %%%P’
copol ymer agaaaiefdcad i vembneadiyakini & 0nABY 1 6 @RLA 1N Shakiild Afsansitfd), as
phenol type 20 stabilizers) phosphite type stabilizers, am ne type
st abi | ilfer spadeiidaciypeN shabbbutgilamidei, mp ity et A agent by tykainiiald Ng
stabilizers, precipitation preventing agents, antioxidants, and thermnal
st abi | i zer stPPRLCAGH MopeRsideddf unasd csaehd skl amtident Fupies isgaatd, -N-
viscosity inprovers, 25 .de-foanm ng agents, .surface controlling agents,
weat hering & %ﬂ?g‘?’ﬁ?ﬂﬁgﬁt’s‘%urﬂ)‘?‘ REYG sPerfSaft s haterd st Eu'gﬁEth‘?Cld
Iubr|cants,nﬁglﬁghbpgtgggﬂgget rgtardant s.,pi )i ng; age tf,aggg dyes;

o ransi titant{ &

| & 2
pi gnents su as a ion ‘metal conmpounds( €. g. m oxide(rutile

type), zincuRxhé@rateadr d2Hpbkatke Ak inRGH 3002 80021 d8mk BAT Gt QFL

organic fillers such as glass fiber, carbon fiber, potassiumtitanate
fiber, Mol ImslaeinédecaNei phreagilbanatieidesl cinsasutdé@®, caaboxyyliasacfibakes,
barium sul fate, clays, kaolin, fine powdered silica) mca, calcium
silicate, atahifanfBChyasoshderinagessimahappdyoxnt, unsarinahedxindbal

magnesi um
9 carboxylate such as sodiumacrylate, methacrylate sodium, acryl

potassium, methacrylic acid potassium. Further, the
above-described unsaturated carboxylic acids or derivatives
20 thereof maybe usedincombination. As theunsaturatedcarboxylic
acid or derivative thereof, among them, maleic anhydride is
preferable.
As aproducingmethodof themodifiedolefin-based copolymer,
for example, there are amethod of adding and graft-polymerizing
25 an alkenyl aromatic hydrocarbon and/or an unsaturated
carboxylic acid or derivative thereof after melting the
olefin-based copolymer, a method of adding and

graft-polymerizing an alkenyl aromatic hydrocarbon and/or an

unsaturated carboxylic acid or derivative thereof after



oxide, alumna, and celite. Further, the adhesive may contain a sol vent
such as wat&rTHPR08003 mti ¢ sol vent (e. g. tol uene, xylene), an aliphatic
solvent (e. g. hexane), an ester (e. g. ethyl acetate , butyl acetate ) , a
ketone ( a . g . methyl ethyl ketone , 105nethyl isobutyl ketone), and an
al cohol (e. g. nethanol, isopropyl alcohol, ethylene glycol, propylene
glycol). The content of the solvent in the adhesive is usually about 1.5 to
about 30 parts by weight, preferably about 2 to about 20 parts by wei ght.
When the ad ' talns . S0 nt., .fthe,1 dified olefin-based

copol yner) @%%%¥$Y§ggs?hgd%%gf%gégggﬁén%% §l¥%F?F é%é %ﬁﬂ’fﬁﬁ??iiﬁéﬁnﬂf be
di ssol ved o I r C he leywent 5. Ih 1 .af ;

i nvention ifs°g%§’q%r°2‘§g?’%§“%y' ?gﬁit\rﬁ%t%#égéefbﬂaé’sigkﬁgglgrl ?lgl Iﬁ%ﬁ%g?%é%%gﬁ%e%?%e of
the presentapdvénvenis@allyheabaseaneberaeld nednerat @F&Xx3MMitout 40 to

ol ef i n-based resins such as pol ypropyl enes, polyethyl enes,

et hyl ene- prapyhend56&pol yners, et hyl ene- propyl ene-di ene copol yners, and

st yrene-but adi ene- styrene copol yners; thernopl astic resinscontaining pol ar
groupss@ch aspoPgéymerdzaxdosolipviiayrldlyl oprdésd potyhmitiee messence of
(meth)acryl ate resins, eth¥lengééneth(acrylate resins and ethyl ene-vinyl

acetate res? r&diqady MBIELELRG T %S FoRHIRGTY PRI BRI HERPRY 5 FEPMRS ipoxy
recal's, o AERAFRRRBhAIN 4h Whdatlinaod OREIBTEE s PR 8 JeTih e
material s suych-asr PaPRT: %@.@f‘%o-g:}sé_a"rcto Syrldl ! Bl ﬁgbaﬁrﬁo&nﬂ@f Yhd1ore

of different materials may be us Among the materia ernopl astic
resins contsidicgl Aol iadi Hoips @eda D1 gfo.wobased rembls prerPrabeyablows and
pol ypropyl enes are 5 particularly preferable. The base material nmay contain
t he abd¥e- descl i bewlodt pbr| Lz&g, ofddine wd.efiingiterded fedpalwnesol vent and t he
like. A formof the base material includes, for exanple, a form such as

sol uti ons cont afffnfadippdmimitiatosolingiudar) tHer | ¢xamphe 100¥ganic

t her nopl astj c_resin containin olar, gr s or thermpsetting.resin

cont ai ni ng POt & l%?%usp%cr,’ aﬁn’agFBVhrse'bgygﬁ%ett%n%l?&?oé?'dc?ecﬁ?ygtlé’ eFANRRe and
the like. AfORGiHEM 3t BesSLyhia@Rhike 1h3 [ gpared by
cont ai ni ng the pi gnent | ae o) vgng gn ?h?%%qgﬁgrégﬁégﬁ %?nnplastic resin
cont ai ni ng létpPl aycYoREREnBhet PeroRsakt,i NBtheli Ace@bhdkhiat@ Peldxi@eOUps
as a paint , may be lamnated. As the paint , the thernoplastic resin
cont ai APng 3¢ By Lgretipee androkédens dt, tli-tg sr(dsint dorttyel ni ng pol ar groups may
be mi xed and used, Further, the paint obtained may be coated several tines.
20 Furt her RAPXRL- ¢ hd- PatEimgtayilavclohemancor SHedtl oftete- eyl n- based

i hyd t ed duct t al, by h ti backb | ef i
bonde ¢ her S RP R B BEaREE | £ L B o2 e e e O © "
|a”inatesid“%d%%ﬁ(4f9fb@é@QBE%Lbaﬁygaﬁ%&%§§)%%ﬂﬁ%ﬁﬂ9 a base material, a

sheet-1i ke adhesive and a base mate in this order and then hot-pressing

them a methad s coettrBudysopetbRP)blkanadhesikvenanya haaeopairekidle,,
drying it and then | am nating another base material; a imethod of adhering
and | adPnatdumeny kydropgraxsdeut donsbpkepydbesiaeme MREE QIROXOBDO2 20

paramentane hydroperoxide,
2,5-dimethylhexane-2,5-dihydroperoxide, 1,1,3,3-
tetramethylbutyl hydroperoxide, di-tert- butyl peroxide, tert-
butyl cumyl peroxide, dicumylperoxide, &, & '-bis (tert- butyl
26 peroxy-m-isopropyl)benzene, 2,5-dimethyl-2,5-di(tert-butyl
peroxy)hexane, 2,5-dimethyl-2,5-di(tert-butyl
peroxy)-3-hexyne, 1,4-bis(tert-butylperoxyisopropyl)benzene,
abetylperoxide, isobutylyl peroxide, octanoyl peroxide,

decanoyl peroxide, lauroyl peroxide, 3,5,5-trimethyhexanoyl



and a solution-like base material on a base material and then heating them
and a met hod*TF%¥ % ¥Phating by co-extruding a base material, sheet-like
adhesive and a base material. The present invention is explained in nore
detail by showing 5 Exanples below, but Hbt linited thereto. In the

Exampl es, "part” and "% nmean weight if no denial. An intrinsic viscosity |
~? ] was neasured using an Ubbell ode visconeter at 135Cin a tetralin

sol vent. A nol ecul ar wei ght of an ol efi n-based copol ynmer or a nodified 10

duct of I Nz . 15 er m ' . gel ti
Chr omat ogr AR ERS Undar T A OB oy BE2CPRE Contl 1y b SR8, POl ot ng
the measuringsI@sehisrébbhzsyantck g iﬁ%b@ﬂ%ﬁ%@&#i&é,‘&%ii@&tpr%%%ﬂo

400,000). In addition, a nolecular weight distribution was eval uated as 15
arati o( MV Migr ot paecghb axetageanl-acetarnumieditl( hermistpiiceirbéoebiesred to as
"Mv') to a nunber average nol ecul ar wei ght (hereinafter, referred to as
"Mh"). Typedidhopxdprhuperouyddchybvaades Co., Ltd. Col umm: Shodex packed
colum A-80M 20 Measuring tenperature: 140C Measuring sol vent:

o- di chl &r ob*é%%(ehet%‘ésb\ﬂgﬁécﬁéﬂ}@éﬁ?‘ﬁ’&ﬂ Peroxy diganbmatmt edimpristyl

vi nyl cycl ohexane ypits in l.efin

he ql, - based copol yner s determ ned by
using a 13ETRA b%?ﬁ'?ﬁ%agﬁsc 'Béde§g‘°ﬁéfle Yq’lé%ﬁ\%ﬁ’ B?RAte pRX600
nanUfaCture&i&@fﬁ%&&%ﬁ%ﬁ?opyktQEroxydicarbonate, |
di(3-methyl-3-methoxybuty) peroxydicarbonate, diallyl
peroxydicarbonate, tert-butyl peroxyacetate, texrt-butyl

10 peroxyisobutylate, tert-butyl peroxypivalate, tert-butyl
peroxyneodecanoate, cumyl peroxyneodecanoate, tert-butyl
peroxy-2-ethylhexanoate, tert-butyl
peroxy-3,5,5-trimethylhexanoate, tert-butyl peroxylaurate,
tert-butyl peroxybenzoate, di-tert-butyl peroxy isophthalate,

15 2,5-dimethyl-2,5-di(benzoyl peroxy)-3-hexane,
2,5-dimethyl-2,5-di(benzoyl peroxy)-3-hexyne, tert- butyl
peroxy maleic acid, tert-butyl peroxy isopropyl carbonate,
cumyl peroxyoctanoate, tert-hexyl peroxydecanoate,
tert-hexylperoxypivalate, tert—hexylperoxyhexanpate,

20 cumylperoxyneohexanoate, acetylcyclohexylsulfonylperoxide,
tert-butylperoxyallylcarbonate; and azo compounds such_as
azoblsisobutyronitrile, azobisisopropionitrile, dimethyl
azoisobutylate. |

The modified olefin-based copolymer in the present

25 invention usually has 1.5 to 10 of a molecular weight
distribution(Mw/Mn), preferably 1.5 to 7, particularly 1.5 to
5. When the molecular weight distribution is narrow, the
adhesiveness of the modified product has a tendency of

improvement in adhesion. The molecular weight distribution of



Measuring solvent: a m xed sol vent of o-dichl orobenzene and

o- di chl or obBAYEWE0NLvol une ratio; 4:1) Measuring tenperature: 135C

PCT/ JP02/ 08002 21 An content of malefic anhydride was determ ned by

di ssolving a sanple in a snmall anount w tfh hot xylene, purifying it through
precipitation with anhydrous acetone) preparing a xylene solution by

di ssolving, the sanple again, and then titrating 5 wth a 0 . Ol nol - NaOH
nmet hanol sol ution under heating ( 110-120'C) using a phenol pht hal ei n

i ndi cat or. ddi t | th tent of nal ef | hydrid | culated a
a i basi o abha M EERGRPTSAEE G A% AP TR G e AT ROAACE: PN h

P08t CEnWaRo PRS0 BY N B ORI S hOP IR AARA IR F g4 e

by Sumi t ono em ormng a filmw

Labopl ast omhbk £39eBlagX Weldeit GW BPathvdh, @ T-die, manufactured by Toyo
Sei ki, Ltd.) and used as a base material. 15 Further , a forned sheet of 2

nm t hi ck was obhai nedrbysiel ¢hiegosisyn Al @Ol HHY avd et @ idld@in iuaddmt as
above with a 5.5 ounce injection machine ( | S100E, manufactured by Toshi ba
Ltd. ) @nd cepdlymeanbn higre lpases aTet démivaint i<?r aduetlilgn 0010 8ot ef 1 0 bakletl,

copolyner> 20 Into _an autoclave having an atnosphere replaced w th argon,
441 parts oPTQFfAVRBYY| BhéxiRe3afddiZyl @asitigarypdilat o afsnaneyy Vibrld to

charged. Afte ti to 30C, .propylene was charged therein to 0.4 Mra.
Furt her, 14£pér5§ g Qg%‘olt yrHest I%Etrﬁyloaﬁ ¢t BFEER8tEs [ MvAO

produced bny[8§O&%fge?ﬂégeg%@-lbggr%@ rﬁggxgg.ggdggggﬁggﬁs: §5%$g6us\!\é5]asa,nd a

previously prepared m X a solutiron™o

I sopropyl | d?@ﬁbéﬁé&\gﬂéf,‘ygbﬁéé%@%umtﬁici‘cH'ereiz‘ie (R Dpn Raujdler
Ltd.) dissolved in 8 parts of  PCT/JP02/ 08002 22
10 heat-sealing agents, paints, primers for paints, films, sheets,
construction materials, building materials, automobile parts,
electric- orelectronic products and packagingmaterials. Among
them, those are used preferably as adhesives, tackifiers,
modifiers of adhesives, heat-sealing agents, paints, and
15 primers for paints from the excellent adhesiveness,
particularly as adhesives.

The adhesive of the present invention is an adhesive
containing the modified olefin-based copolymer as an effective
ingredient, and may contain stabilizers such as phenol type

20 stabilizers, phosphite type stabilizers, amine type
stabilizers, amide type stabilizers, aging preventing agents,
weathering stabilizers, precipitation preventing agents,
antioxidants, and thermal stabilizers light stabilizers:
additives such as thixotropic agents, viscosity improvers,

25 de-foaming agents, surface controlling agents, weathering
agents, pigments, pigment dispersants, antistatic agents,
lubricants, nucleating agents, flame retardants, oiling agents,
and dyes; pigments such as a transition metal compounds(e.g.

titanium oxide(rutile type), zinc oxide), carbon black; and



dehydrated toluene and 1 part of the foregoing toluene solution of
nmet hyl al unoR@neoaws@2charged and stirred for 40 m nutes. The reaction
I'i quid was poured into about 5000 parts of methanol, and a precipitated
white solid was collected through filtraggon . 5 The solid was washed with
nmet hanol and then dried under reduced pressure, to obtain 243 parts g of a
propyl ene-vi nyl cycl ohexane copolynmer (B-1). An [ ~7 ] of the copolyner (
B-1) was 0 . 18 dl/g, M was 10 , 000 , a nol ecul ar wei ght
distribution(Mv Mh) was 2.1, a nelting 10 point_(Tm_ was 116C ( a_ gl ass
transition pBPRERES QBCT IS RidbRTEMUSH ashelagsifiifian rarbRe & yner
(B-1) was 3 | d. .<Synt.hesis of_ nodifie roduct of ol efin-based copol yner>
200 Parts o?ggﬁF§ﬁ8maﬁdtﬁ§ﬁ£%¢§¥g%r1fﬂ? W?ﬁ%?(Bgi#C%EWecéﬁQP§éaePnto a
pressure-resi e ion sel . _the d.nner 15 atnosphere of the vessel
was repl acegh%?ﬁ&mspﬁgéeﬁ' :;1‘:\ré1§%t’h@lraé?ssuItjtlea1 &l ualroir?mwassuﬁsféﬁ?'eac B 1
hour after t i pi8ahgopngen i ;
copol yrer (%g%ggsfl}biéelgggr?ﬁr%@ gigé?ﬁt’i on of %ﬁiﬁﬁgfﬁggégééﬁnﬁgg%
anhydri de wayaredksael,vadgiidsi udDhymrd:a a , Xyl @henudngx2as 0l Mhgae s@fimhi ch
20 1.48 parts of 2,5-dinethyl-2,5-di(tert-butyl peroxy)hexane were di ssol ved
in 30 partsowideylahsminer @skpalatel yFirthent dhtdhe adkactivenmagssaltdirn ough
i ntroduci ng pi pes over 4 hours. The resultant was cooled to near room
t enper at ur e2afPLYeBLi FRER a6dWaiteFal Bp PEPMERE chE@lyentTHgs Dbttt ehe
into_a | arge anount of acetone and filtered

reaction liguid s 25 dro %g,
matters congﬁ#‘ﬁP%g'aﬁnij&égg &S8P el tadifd Sro B aE Jor U ESIHT tife 9-

| - Vj | | B- bt ai The, fil1t d
oot o ver U ST TAPE G EIPAOUTR 0§ EXPBRE (1 MeEhy T BBl e
17. 6 p@ tsme@tnyhe: gBdukkad Karneteo!, anCHR ROZHBOD2(&35( Brdtnafografted

amount of nmalefic anhydride in thi's nodified product (B-2) was 2.12% and

as a resul tisbprepgir edeoholly E@RBylznseightcdElerpgep Dére Ugaycvei ghtrneMn)

was 20, 000, a nunber average 5 nol ecul ar wei ght (Mi) was 10,000 and a

nmol ecul ar wWee@henHdi sfr that FOAVENY WR) thes aghesiver deustsived lof atthesilved and

| am nat e> AB ile of a steel plate(4 mmthick) /an alum num plate( 200 L~. m
/a polytetr ‘F)I%%?%Et A1 BAELENBEL YE19H6 - uRFeferaBly pboufy % tapagput 20

PET( pol yet r I f lvtetr uor qet hyl ene she ( 200
L~-m / an a %%Pﬁu%fpfg?%r?éz%?,% {r%?%? dg}é;% ‘y%ol acfn(aa‘%tmrrsfn q’hef cﬁf)el‘(/\efanst 'p?té.’sesed,
and thers pohydetiadl yeeeehnyane HeRIymMMES e SRRM AL AL 0 QB8 2L yas,
sheet-1i ke adhesive in which the (B-2) 'was an effective 15 ingredient.
Next) an alphgmemt§oifiliebasenduties i bika npot Yoo qusyleraheat aafspeogad hi ck
) ( the sheet-|ike adhesive ( a base material ( a polypropyl ene sheet of 2
mmt hi ck) ah® Beeafahvanfm-foil were sequentially piled fromthe upper side,
and were naint a,%ﬂed 20 for 3 Eeconds at a tenperature, of 180 ~C under a

pressure of 0. ﬁ/Pfl;\a‘f‘?‘B%tfhg u’blb"érprs‘?so‘fen?o”h PR PANoPRIRATHT £ 25

o) TR bRt STl AR R pElRe

a tenpepat Wevéd t 28n ~@n 6lase RdedHilaM include, for example, olefin-based
resins such as polypropylenes, polyethylenes,
ethylene-propylene copolymers, ethylene-propylene-diene
copolymers, and styrene-butadiene-styrene copolymers;
thermoplasticresins containing polar groups such as polyesters,

25 polyvinyl chlorides, polyamide resins, (meth)acrylate resins,

ethylene-(meth(acrylate resins and ethylene-vinyl acetate
resins; thermosetting resins containing polar groups such as

epoxy resins, urethane resins, and urea resins; inorganic

materials such as metals, glass, and cements;:; and cellulose



25 'of 50% Thereafter, the lamnate was cut to 10 mw dth x 100

mm | engt h( adREPRGOP@Rgt h 25 mm) in size, then a part not adhered thereof
was held at a tenperature of 23 ~C and a hum dity of 50% and a peel test
was carried out at peeling rate 100 nmi sggond and a peel ed angl e of 180 .
As the result, a peel strength PCT/ JP02/ 08002 24 to pol ypropyl ene was 8.
6 (W10 mm . The results are gathered in Table 1. [Exanple 2] 5 A
production of an ol efin-based copol yner was carried out in the same nmanner
as in Exanple.l except that 441 parts of vinylcycl ohexane, 1241 parts of
Col uene, - 14PBATFBEORBEAE NS LB T HACH s ARG pr DR ced
by Tosoh Ak LR, t nygrd. qnece i.QN=6 ~ 0Q.0Q087 parts
of 10 isoprggiln |ggﬁébﬁg??onzg@]ﬁ%%ézllgrdcl?n%ie%ﬁq}&l @%%%&%&e S(rf‘ré't b Y ﬁrge'dp‘r[%:ng
Boul der, Lt dnb 8heaphuad | mrdoiaidindtl dehlial ehd ol uienty G0tk Neralis i ng
time of 40 m nutes w:eLre changed tﬁo 110:L parts of vinylcyc gohexane,h&AS %arts

of tol uene, ahdpsrdsimibabedlrd dhale agel pitd £sr 61 8etahd pbu a@ap?a.eae@%.%e 15
parts of isopropylidenebis(indenyl)zirconiumdichloride {manufactured by

Boul der,5 Lt daytdicsdainigd prrefempatites. of dehydrated tol uene, and the stirring
time of 60 mnutes, respectively. Results are shown in Table 1. In

addi tion, an andi§t befsen msHies Rl may proplathnethengbeyerdiescaidesopol ymer
was 45 parts, ﬁn E’ ~7 ] of .the co&t:lg:ner was. 0.16 dl /g, M was 9,000, a

mol ecul ar WErGRELAEEET| BEETEAY R RAYOGRE - X BLlerse g9 liteHotRe( Thf W 93 C
a glass trapsgt] LNt - nd conte of the VCH upits in the
copol yner Wg‘sh%hg%r%%g% ngf%é%gﬁgféa ]lr}k@]bt%cg%%b{gl Th B¢ manleo’I &?ﬂ?ﬂa%%%h
copol ymer wag §8intednQUtohRatifg nt@REp IBABAE 28 581 FXARPLAa L RYCEPEe IRt
441 parts of vinylcycl ohexane, 1241 paris of toluene, 14 parts of the

tol uenel0 PEREJPARLHBRAA sAS s Aaltirnredrit 4t fvyd ap vpRxagebhyBOopr oduced by
Tosoh Akzo Corp., Al atom converted concentration=6 w%] ( and the
stirring tifheghmosetiriingtessiwrcenthangod nolangrpupss afd §ihyws oyctodetksine,
37 parts of toluene, 10 parts of the toluene solution of 5 nethylal unoxane,
and the stiFPFRg2Fi RECOF G it ang g | IEg: MBenst hele $h6wn in

Table 1. solution-like basematerial preparedby containing the pigment,

the solvent and the like in the thermoplastic resin containing
15 polar groups or thermosetting resin containing polar groups
as a paint, may be laminated. As the paint, the thermoplastic
resin containing polar groups and thermosetting resin
containing polar groups may be mixed and used.
Further, the paint obtained may be coated several times.
20 Furthermore, as the base material, a film or sheet of the
olefin-based resin or a hydrogenated product obtained by
hydrogenating backbone olefin bonds thereof is also preferably
applied.
Producing methods of the laminates include, for example,
25 a method of piling a base material, a sheet-like adhesive and
a base material in this order and then hot-pressing them; a
method of coating a solution-like adhesive on a base material,
drying it and then laminating another base material; a method

of adhering and laminating by coating a solution-like adhesive



I n-addition, an anount of a obtained propyl ene-vinyl cycl ohexane copol yner
was 83 par tECT/IPE0800%2 |1 of the copolymer was O . 14 dl/g , Mi was 7 , 000
, .2 mol ecul ar weight 10 distribution(Mv M) was 2.3, a nelting point(Tm
was 97 ~C, a glass transition point was & ~C, and a content of the VCH
units in the copolynmer was 13 nold. [Conparative Exanple 1] 15 The

ol efi n-based copol yner obtained in Exanple 1 was processed in the sane
manner as in Exanple 1 to produce a sheet-|ike adhesive. Subsequently, a.

Sronart t AR SHIEt ah e Vit Padb Mo P AoRars it ey ad Then

Co i | f. i n- i i | 2
has broceseief T ag shetl; 28 ShE et B L EARR by 00 SbRE T ar SRR
adhesi ve. Subsesent | ¥nedtl 2TkBab@neas vie' Qe ed ddbLhd e S20® Manner as in

Exanple 1, and a peel strength thereof was neasured. The result was shown
in Table 1. [ Compempateses tEkaipheidh iEexpleihadhliasrere dralaimehy ebilowiingd in
Exanpl e 3 was PCT/ JP02/ 08002 26 processed in the sane manner as in
Exanpl e51 tExgmpbesbed oshdmtt hiokel fuhesd véae rSiios el ¢hiel Examnp Lasi Nabetias
produced in the same manner as in Exanple 1, and a peel strength thereof
was neasur éd The' reeaft wehghshdfnnendeaiad -1. 5 [ Conparative Exanpl e 4]

<Pr oduction of ol efin-based copol yner> Wil e nmintaipi ng an inner
t enperat ure of Igﬂ lé’Lﬁrdﬂsé\FeV(‘SE@&%‘FVO%”\%@@EI’“?S&FQ&%@ ng 3pYRRE1dCA% rate

of 84 . 7 1&5§gg@§¥gpu%glﬁggxigﬂg 2ty fgifno%9§¥gagarts/hour and styrene

at a rate of 4. par our were conil nuous froma |l ower part of

the reaction vegsghechHad et ¥8Fanolefin-based copolymer or amodified
i sopropyl i denebi s(cycl opent a |enyl)(3-tert-buty|-5-netﬁgﬁ2-phenoxy)t|tan|um
di chl olDde,priddud tN-alf Methdryd beanf 1 h nbaseat eagbifpent akkeemapkanyly) herhalge aand
triisobutylalum numwere continuously fed froma |l ower part at rates of
0. 000348, G130 FogmeRidi on 0UE0ARa pagraprpéEPRounndersphet bedby-descaddied on,

n liquid was continuously taken out froma upper part of the

Fehct ) on veeRTAPTR, { RS (HLYRT LIS CRRCTBORYRLPET ZERHH TR GO | n the
standard polystyrenes(molecular weight 688 to 400,000).
In addition, a molecular weight distribution was evaluated as
15 aratio(Mw/Mn) of aweight average molecularweight(hereinafter,
referred to as "Mw"”) to a number average molecular weight
{hereinafter, referred to as "Mn").
Type: 150-C manufactured by Waters Co., Ltd.
Column: Shodex packed column A-80M
20 Measuring temperature: 140TC
Measuring solvent: o-dichlorobenzene
Measuring concentration: 1 mg/ml
A content of vinylcyclohexane units in the olefin-based
copolymer was determined by usingl a *C-NMR apparatus described
25 below.
13C-NMR apparatus: DRX600 manufactured by BRUKER Co., Ltd.
Measuring solvent: a mixed solvent of o-dichlorobenzene and
o-dichlorobenzene-d4(volume ratio; 4:1)

Measuring temperature: 135TC



pol'yneri zati on vessel becanme equal to the inner volunme of the

pol yrer i zathC@RP0%e8 . A smal | amount of methanol was added to the .

pal yneri zation liquid taken out fromthe polymerization vessel to termnate
the pol ynerization, and an ol efi n-based 5 copol ynmer was taken out by
femovi ng the solvent through steamstripping in a | arge anmount of water
after de-nononers and water-washing, and dried at 80 ~C over ni ght and day.
The ol efi n-based copol yner obtai ned above was processed in the sanme nanner

in Ex I t d heet -1 ke adhesi ve. PCTI JP02/ Q8002 27
b equeary” 4 Seb e e Bales e Sr LR fe t B POy AhoBRLaRg 1

PCT/ 5P021 08008 D8 S Tab e G B SRR AR o 051688 bt PRy 2L kR-L8GHT ©

Exanpl e123 i1 |5 K engBrapy! eneRronyl enePr err opy!
enegfopyle%ﬁ%ﬁ%%%?%ﬁgg?ggﬁﬁﬁ%géed ﬁgﬁg%(g§$%82¥4) gg?%§¥f%g§fi§%%%§%84)°fCO

pol ymer Ki nd\GMGHHCHCRMEDEIRSL Vg eted| €ampt é @814 3) 44a61hd3) 6:%&3&)1&;13) (1
6) basedEs-1.81-1.81-1.81-1.81-1.81-1.81-1. Olopol ynerB1. 911. 911. 911. 91T. 911.
911. 71MAl efWidh a 0.01 mol-NaOH methanol solution under heating (110-120%C)
anhydri de2. 122. 821. 740000G af t edanount ( wt 0) V10, 0009, 0009, 00010, 0009, 0007, O
00204, 000MNSWHE G2 R phtiplgin ghe@l cateengih afdition, the con;c;arr::cbased
oot €5.68 99,0597, 02,8, (SETLIO2.00002 20 The a1 g f | - base
tackifiersqﬁg§MJ£§Hf]
{Preparation of base material)
10 A film of 1004m-thick was obtained by using
polypropylene(Noblen AY564 manufactured by Sumitomo Chemical
Company, Ltd.) and forming a film with a Laboplastomill (20
mm ¢ extruder equipped with a T-die, manufactured by Toyo Seiki,
Ltd.) and used as a base material.
15 Further, a formed sheet of 2mm-thick was obtained by molding
a similar polypropylene similar to that as above with a 5.5
ounce injection machine (IS100E, manufactured by Toshiba Ltd.)
and used as another base material.
{Production of olefin-based copolymer)
20 Into an autoclave having an atmosphere replaced with argon,
441 parts of vinylcyclohexane and 1241 g of dehydrated toluene
were charged. After heating to 30T, propylene was charged
therein to 0.4 MPa.
Further, l4partsofasolutionofmethylalumoxane intoluene
25 [MMAO produced by Tosoh Akzo Corp., Al atom converted
concentration=6 wt%] and a previously prepared mixture of a
solution of 0.0087 parts of

isopropylidenebis(indenyl)zirconium dichloride

(manufactured by Boulder, Ltd.) dissolved in 8 parts of



for adhesives, heat-sealing agents, paints,priners for paints, filns,

sheet s, con§¥¥ﬁ%?ygwo%ater?alg) buil ding materials, 5 autonobile parts,
electric/electronic parts, and packaging materials. The adhesive of the
present invention has narkedly excell ent Zthesi veness to base materials
such as polyolefin resins (e.g. polypropylene). 10 The adhesive of the
present invention can be utilized for packaging materials, building
mat eri al s, housi ngs of househol d appliances,lpolygropylene | am nat es for
aut onobi | e ' S bu r door e QoL _mrrors, an qor
under - cover ?%@df%?é%it%&%e&e ggrgh f\gfafggogr{g‘&%?ﬁ?%al??Ittﬂldher&%sf’ﬂél%l°n
adhesi ve 0f6ﬂ“hé¥§§¥%ﬁuh@¥§ﬂé'@@r QégSQ?EPnQnE Q@gQEehh 68910 mi utes.
PCT/ JP02/ 08002 30 AIMS 1. A WDdI?Ie ofefi n-based copolymer produced "by
graft-pol ymatieragcanoal kefyd d va s Hure 1yt 8 adRANs 606 pak 3 PmdRsahvrat ed
carboxylic acid or derivative thereof to an ol efin-based copol ymer :
cont ai ni ng raspkapney iprittast edewh ved sforlda wa s toeaec@edaiafdugapdl eraetbyl.ene
copol ynmer of ethylene and repeating units derived froma vinyl conpound (1)
or (11) describ et ohid 102y wyshednpbthdmethanalvangdl thenpdundd under
represented by the general fornula CHZ=CH R wherein steric paranmeters Es
and Bl of t QHﬂﬁﬂ%ﬁ?ﬁﬁﬁuﬁ?aréorégbééﬂi@épypafﬁ§49bpfléSs and 1.53 or nore

propylene-vinylcyclohexane copolymer (B-1).

| An [ 7] of the copolymer (B-1) was0.18dl/g, Mnwas 10,000,

a molecular weight distribution(Mw/Mn) was 2.1, a melting
10 point(Tm) was 116C, a glass transition point was -5C, and a
content of the VCH units in the copolymer (B-1) was 3 mol%.
{Synthesis of modified product of olefin-based copolymer)>
200 Parts of xylene and 25 parts of the copolymer(B-1) were
charged into a pressure-resistance reaction vessel, the inner
15 atmosphere of the vessel was replaced with nitrogen, and the
resulted solution was stirred for 1 hour after heated to 140C
to obtain a homogenous xylene solution of the copolymer (B-1).
Subsequently, a solution of which 25 parts of maleic anhydride
were dissolved with 200 parts of xylene, and a solution of which

20 1.48 parts of 2,5-dimethyl-2,5-di(tert-butylperoxy)hexane
were dissolved in 30 parts of xylene, were separately fed into
the reaction vessel through introducing pipes over 4 hours.
The resultant was cooled to near room temperature after stirred
additionally for two hours. Thus obtained reaction liquid was
25 dropped into a large amount of acetone and filtered matters
containing an objective maleic acid-modified product of the

propylene-vinylcyclohexane copolymer (B-2) were obtained.
The filtered matters were dried under reduced pressure at

80 C for 12 hours to obtain 17.6 parts of the modified product



Vi nyl conpound (11): a vinyl conpound represented by the 15 general formula
CHZZCH-RPP %ﬁgpg9%&ﬁm%ubst¥tuen?pR' IS a secondary or tertiary al kyl group.
2.. The nodified ol efi n-based pol ymer according to claim1, wherein the
substituent R of the vinyl conpound(l) i<3a cycloalkyl group. 20 3. The
nodi fied ol efi n-based pol yner according to claim1 or 2, wherein the vinyl
compound(l) is vinyl cyclohexane. 4. The nodified ol efin-based pol ymer
according to any one of claims 1 to 3, wherein the ol efin-based copol yner
is an olefingg§ed copol ymer of ethylene and the vinyl conpound(l) . 25 5.
The nodi fied ol'efin-based pol yner according to any one of claims 1 to 3,
wherein the |i n%graftgheafrddhdtSoPH\QElé'i%%hoycgriJ%nfE‘Pﬂ'sfrét\ﬁc&’iPJrgéh?f;%%%d
pol ymer according to any one of clains 1t , erein € ‘al'keny

aromati ¢ hydmocar hae 2 s13¢ yraemaaarwlrbléa_lltnéﬂwaﬁxﬁ%rﬁé’d@fggyué, aci,dight
derivative PCT/ JP02/ 08002 31 thereof is malefic anhydride. 7 . An
adhesi ve comvairsgey ndikeowliaf i weighef (Mwhbawed pol,pwer, as rameid esldrdye
ingrediept. 8. An adhering nmethod of a base material, conprising using 5
the adhegi v&odfecildmweight A Mmhi waselpr 6par eddbyp adheduigt weeiadhesi ve of

[ base materi al
claim7 to %istribution (Mw/Mn) was 2.0.

{Production of adhesive and laminate)
A pile of a steel plate(4 mm-thick)/an aluminum plate(200
KUm)/a polytetrafluoroethylene sheet (2004m)/(B-2) + 504m
10 PET(polyethylene terephthalate) frame/a
polytetrafluoroethylene sheet(2004m)/ an aluminum plate(200
“um)/a steel plate(4 mm-thick) was pressed, and then
polytetrafluoroethylene sheets were separated to obtain a
sheet-1like adhesive in which the (B-2) was an effective
15 ingredient.
Next, an aluminum foil, a base material(a polypropylene
sheet of 2mm-thick), the sheet-like adhesive, a basematerial (a
polypropylene sheet of 2 mm-thick) and an aluminum foil were
sequentially piled from the upper side, and were maintained
20 for 3 seconds at a temperature of 180 C under a pressure of
0.3 MPa from the upper side to adhere a part of the pile (25
mm-width). The aluminum foils of both sides of a laminate
obtained were peeled off, then the resulted laminate was allowed
to stand for 1 hour at a temperature of 23 C and a humidity
25 of 50%. Thereafter, the laminate was cut to 10 mm-width x 100
mm-length(adhered length 25 mm) in size, then a part not adhered
thereof was held at a temperature of 23 C and a humidity of
50%, and apeel test was carried out at peeling rate 100 mm/second

and a peeled angle of 180° . As the result, a peel strength
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(manufactured by Boulder, Ltd.) dissolved in 8 parts of
dehydrated toluene, and the stirring time of 60 minutes,
respectively. Results are shown in Table 1.
In addition, an amount of a obtained
20 propylene-vinylcyclohexane copolymer was 45 parts, an [ 71 ] of
the copolymer was 0.16 d1/g, Mn was 9,000, a molecular weight
distribution(Mw/Mn) was 2.2) a melting point(Tm) was 93 C,
a glass transition point was -8 C, and a content of the VCH
units in the copolymer was 7.6 mol%.
25
[Example 3]
A production of an olefin-based copolymer was carried out

in the same manner as in Example 1 except that 441 parts of

vinylcyclohexane, 1241 parts of toluene, 14 parts of the toluene
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solution of methylalumoxane [MMAO produced by Tosoh Akzo Corp.,
Al atom converted concentration=6 wt%], and the stirring time
of 40 minutes were changed to 110 parts of vinylcyclohexane,
37 parts of toluene, 10 parts of the toluene solution of

5 methylalumoxane, aﬁd the stirring time of 90 minutes,
respectively. Results are shown in Table 1.

In addition, an amount of a obtained
propylene-vinylcyclohexane copolymer was 83 parts, an [ 7] of
the copolymer was 0.14 d1/g, Mn was 7,000, a molecular weight

10 distribution(Mw/Mn) was 2.3, a melting point(Tm) was 97 C,
a glass transition point was 3 C, and a content of the VCH

units in the copolymer was 13 mol%.

[Comparative Example 1]

15 The olefin-based copolymer obtained in Example 1 was
processed in the same manner as in Example 1 to produce a
sheet-1like adhesive. Subsequently, a laminate was produced in
the same manner as in Example 1, and a peel strength thereof
was measured! The result was shown in Table 1.

20
[Comparative Example 2]

The olefin-based copolymer obtained in Example 2 was
processed in the same manner as in Example 1 to produce a
sheet-like adhesive. Subsequently, a laminate was produced in

25 the same manner as in Example 1, and a peél strength thereof

was measured. The result was shown in Table 1.

[Comparative Example 3]

The olefin-based copolymer obtained in Example 3 was
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respectively. In addition, a polymerization ligquid was

continuously taken out from a upper part of the reaction vessel
20 so that the volume of the polymerization liquid in the
polymerization vessel became equal to the inner volume of the
polymerization vessel. A small amount of methanol was added
to the polymerization liquid taken out from the polymerization
vessel to terminate the polymerization, and an olefin-based
25 copolymer was taken out by removing the solvent through steam
stripping in a large amount of water after de-monomers and
water-washing, and dried at 80 C over night and day.
The olefin-based copolymer obtained above was processed in the

same manner as in Example 1 to produce a sheet-like adhesive.
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packagingmaterials, buildingmaterials, housings of household
appliances, polypropylene laminates for automobile exterior
such as bumpers, door moles, door mirrors, and door
under-covers by, for example, laminating a decorated film on

15 the adhesive of the present invention, or coating a paint

thereon.
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graft-polymerizing an alkenyl aromatic hydrocarbon and/or an
5 unsaturated carboxylic acid or derivative thereof to an
olefin-based copolymer containing repeating units derived from
a linear @ -olefin and/or ethylene copolymer of ethylene and
repeating units derived from a vinyl compound (I) or (II)
described below:
10 Vinyl compound (I): a vinyl compound represented by the
general formula CH,=CH-R, wherein steric parameters Es and Bl
of the substituent R are respectively ~-1.64 or less and 1.53
or more
Vinyl compound (II): a vinyl compound represented by the
15 general formula CH,=CH-R', wherein a substituent R' is a
secondary or tertiary alkyl group.
2. The modified olefin-based polymer according to claim
1, wherein the substituent R of the vinyl compound(I) is a
cycloalkyl group.
20 3. The modified olefin-based polymer according to claim
1l or 2, wherein the vinyl compound(I) is vinyl cyclohexane.
4. The modified olefin-based polymer according to any one
of claims 1 to 3, wherein the olefin-based copolymer is an
olefin-based copolymer of ethylene and the vinyl compound(I).
25 5. The modified olefin-based polymer according to any one
of claims 1 to 3, wherein the linear & -olefin is propylene.
6. The modified olefin-based polymer according to any one

of claims 1 to 5, wherein the alkenyl aromatic hydrocarbon is

styrene and the unsaturated carboxylic acid or derivative
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thereof is maleic anhydride.

7. Anadhesive containing themodified olefin-basedpolymer
as an effective ingredient.

8. An adhering method of a base material, comprising using
the adhesive of claim 7. |

9. A laminate prepared by adhering the adhesive of claim

7 to a base material.



