; opqr e3e&@v TXPEWPPRW3/ 08002, *159159* MODI FI ED OLEFI N- BASED COPOLYMER
Technical Field 5 The present invention relates to anodified ol efin

copol yner, an adhesive containing the nodi¥ied product as ammeWM I
ingredient, a nethod for adhering a base material with the mmmmm a
| am nate prepared by |amnating the adhesive and a base nateri als,lf
Background Art Resins which are excellent in adhesiveness with base

mat eri al s such as ponethyHgB%F% [Bﬂéggﬂuﬁl )%ﬁ%éPyggg wi dely as

adhesi ves for housings of usehol d appliances parts 15 of

aut onobi |l es, paints and the like. The present inventors have proposed that
.0l efi n-based copol yners of ethylene and/or a linear c~ -olefin with a vinyl
conmpound havi ng a bul ky al kyl group exhibit an excell ent adhesiveness
(Japanese Patent Application No. 2001-200548). 20 Subjects of the present

4 nvention ar®ethnpeali Bdeddr esin further inproved in adhesiveness to a base
mat eri al such as ol efin-based resins, an adhesive containing the resin as
an ef fectd ve i nglbdipsrdsent irevhad ibarraliess hg cambdadt el sdodefdn ¥bpblyher,
adhesive, and a | am nate prepared by |lam nating the adhesive 25 and a base
mat eri al . Di 32| 3dhealve cpetpAndmg dleAmodidiies araduchvantamrefféatiyvet o

a nodi fied o| efin.based copol yner produced by graft-pol ymerizing an '
PCT/ JP0O2/ 080%’?9’fe§l%?ﬁen9l R‘&Fﬁ‘ﬁﬁ’t ifc%nnfcﬂ%lr%rfi aP@FBr MahegAddt Withedhe

carboxylic agi [ erjyatjv hereof _to an ol efi -base? copgol yne

cont ai ni ng r%%rg% |¥1%’ uérlll%{(?s'J‘l dlgarrél\'/réadg? r%ﬂ?%aﬁ:?%ey jgi"—”o‘?% 1‘99-&%0&}@?351"3
et hyl ene copglynerp9feethhybengiand repeating units 5 derived froma vinyl
conmpound (I) or (I1) described below Vinyl conmpound (I): a vinyl conpound
represeried by the general fornmula CH2=CH R, wherein steric paraneters Es
and Bl of the substituent R are respectively -1.64 or |less and 1.53 or

nor e. Background Art

Resins which are excellent in adhesiveness with base
materials suchaspolyethylene andpolypropylene, are usedwidely
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 suchas 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

IR

*G00001*




10 Vinyl conPOUHd@ZP8%2. ) :*a vinyl conpound represented by the general
formula CHz=CH R, wherein a substituent R is a secondary or tertiary

al kyl group. A second present invention r@ ates to an adhesi ve contai ni ng
the nodified ol efin-based copol yner as an effective ingredient . 15 A third
present invention relates to a adhering nethod of a base materi al

contai ning using the above-described adhesive. A fourth present invention

o base matbEFAE SEEEre %ﬁ&ﬁ-y%  PORAG 00 CHEA FICBHER PR RT LLE
modi fied ol elibascgs £OROLYYR' Ble NG w cse RS Tk

.product of the ol ased copo yner produce

al keny! aror@éﬁ@af‘ﬂf’ﬁ&%‘é?@&tiﬁ ¥n. ac@ lagé%awft%r&aabs?mae acigh o ’f. 1

derivative thereof 257to ase copol ymer contal ning repea

uni ts deriveghd /&M @thyneas aogbqukn@zar&/ @tr@tl@ﬂér@n&%@b&aﬁn@f ufiliipgl ene
and repeating units derived froma vinyl conpound ( ) ) "described -

bel ow. Vbnyldenhpedinficréh) a aixiyly kcoa@dmaidnd Ir)epﬁ.es(em gddbycflﬂaed below:

PCTI JP0O2/ 08002 ~ ' 3 general fornmula CHz=CH R, wherein steric paraneters Es
and Bl of the su‘b’smYlu@ﬂmpRuade(ﬁéspecviineﬂ-ycompmrxﬁr Hegse santt €d 58y orhaor e
Vi nyl conpound ( 1] a vin ound represented by the 5 general
formul a CHz-28Rg¥al feareila aC ﬁgﬁnguemelrslwf@@e%mﬂﬂ‘mrwrsmaﬂﬁl

al kyl group. Iei steri araneters Es an " are paraneters

i ndi cati ve o‘?% ﬁu@ﬁr}gt&m% S SIRE IR Y ueﬁt‘sﬁ ?’E &F% B ihfdate
t hr ee- di mengj,onal.£xtent and two-di nensional 10 extent ( respectively) and
are determ' ned y the nethod described in Iiterature [ C . Hansch and A

Leo : "Egpl ori ngr QSR W@t et 8) and ARR} &Rnd LSt fda the

Bi ol ogy" Chapter 3 (ACS Professi onal Ref erence ook s I ngt on,

(1995))]. Thendmal forompoladSHisC+R’ exwengtefned anﬁs&uﬂ;ruemtlﬁwarsar@ters

t hereof are shown bel ow.

ConpoundESBERasstdany lohuteneiary1alipl- gopbpl.- 1- pent ene- 2. 371. 90Vi nyl cycl o

pent ane- 1. 751. 90Vi nyl cycl ohexane- 1. 811. 914, 4- di net hyl - 1- pent ene- 2. 912. 473-¢
t hyl - 1- pent ene- ?i?éoﬂéT@Scﬁ"rﬁa{‘ﬁVF“ElBﬂtr&'}@t?W'SQ aﬁﬁd@eﬂi‘ﬁél‘:ﬁﬂtaﬁfﬂé}ﬁ ene

-3.402. 603, I ne- 3, 091. 903, 4- di ent.ene- . 903,
aarer s et TEL N RS S o T Piet At AR aRee i rE 1SaF gy e 0%
PCT/ JPOZ3 08002. th‘}.z%’ BreisaBithy h+4nmBbAvte1aPeRt €883 adhSfing %nqumod 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
produced by graft-polymerizing an alkenyl aromatic hydrocarbon
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



For referen®€T/d99PP02conpounds havi ng a substituent which ' is not bul ky
are exenplified and steric paraneters thereof are shown bel ow.
ConpoundESB1Pr 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 vinyl compounds ( I ) and ( Il ) , In
the present invention, those having nore bul ky substituent are suitably
used. The steric paraneter Es of the substituent Ris -1.61 or 10 |ess,
preferably -1.70 or |ess, nore preferaqu¥ -1.72 or, |ess, gartlcularlg 1 75
or |ess, an@et“ﬁé-'aslt SPFE‘“&% aﬁﬂ@e‘FHEﬁ oneTRin sheric BAFaR t?’:f §§ Ht
preferably 1. referably 1.91 qr. r Fro Oight of
.hei ght eni ng 5 8Fyﬁ8 % %ﬁ? F&|t§e é%ﬁxHW%eorgT%# bas co g%gﬁér%as
an precursot, BFﬁQﬁ nodi fied product, the steric paraneter Es of the

substi t uent e vinyl conpound ( | ) is preferably -3 . 10 or nore,

nore prefer abl y V‘i?nyl oA TR td G431l “ompounP rbridfelt d@Yy the
preferably -2. 10 or nore, and the steric paraneter Bl of the substltuent R

of 20 the vigeyle reamFashid )CHS - e alfer@i®0a osubssstugnre ROr dfseraabl y
2.70 or less; particularly 2.60 or less. As the vinyl conpound( |I ) , those
i n whi ch t heesohhsliartyuent tiesrtaldmyyratikybogrgupup, preferably the substituent
is a saturated P CT/JP02/ 08002 5 hydrocarbon group, are suitable.

Further, those Hengith thee "siesdia Mam%t%%‘-"cﬁﬁ ﬁ@%ﬁl%yl a@'PoHBra&‘Féeﬁ@r e

SU|tabIe and specific exanpl es thereof cl ude nt ane nI
cycl ohexanet &ﬁ&%ﬁ ﬁﬂe<ﬂﬁﬂ€3%n%ﬁﬁ¥lc RH2I 0 X €H9|ﬁ§ ggﬁﬂ&ﬂﬁdRS 4

whi ch the sybstp ?uen& t3t8 E%§L8h8§§gvgﬁﬁﬂgl.éx@8ﬁk aH t@@$edi§gﬁ51onal

subst it uent ® he vinyl oun a secondary of tia

al kyl  of®UP e xRS SESONYRE Y1 G PYP aln¥ @f@h@&@%ﬁt@@@f@ﬁ%@ftw@%slaay.rb@a 3
to 20 carbon atons , and the tertiary group is preferably a tertiary group
having 4 toi3Q icAiotud 006 HankRanday. e A" EyploalikglogpoPpndtnentals
cycl oal kyl group is preferably a cycl oal kyl group having a 3 to 16

menmber ed-ri rgd ﬁppéqmaﬁxnnﬂﬂgneﬁmgmiaarkyangrampthWIn@hﬁRIQRJJLXACS
menbered-ring and having 3 to 20 carbon atons. t he substltuent R, a
cycl oal kyl BF@HGSﬁ&ﬂWﬂ}a¥Q¥QQﬁQNPrﬁﬁ@%reﬂaFPﬁﬁgéﬁ& h®% dg9Ps)t.

The vinyl compounds(I) are exemplified and steric

15 parameters thereof are shown below.

Compound ES Bl
3-methyl-1l-butene -1.71 1.90
3-methyl-l-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-1l-pentene -3.12 2.13
3,3-dimethyl-1-butene . -2.78 2.60
3,3-dimethyl-l-pentene : -3.40 2.60
3,5,5-trimethyl-1l-hexense -3.09 1.90
3,4-dimethyl-l-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




15 to 20 car POWELEEA2- and” a tertiary al kyl group having 4 to 20 carbon

atons are preferred. Specific exanples of the vinyl
vi nyl cycl opr opane,

conpound (I1) include

vi nyl cycl obut ane, vinyl4&ycl opentane, vinyl cycl ohexane,

vi nyl cycl ohept ane, vinyl cycl ooctane, 20 3-nethyl - 1-but ene,

3-net hyl - 1- pent ene, 3-net hyl - 1- hexene, 3-nethyl -1-hept ene,

3-nmethyl -1-octene, 3, 3-dinethyl-1-butene, 3.3-dinethyl-1-pentene,

3, 3-di nmet hyl - 1{ hexene, 3, 3-dinmeth I-%ﬁfegtene 3, 3-di net hyl - 1 octene

3. 4-di ot hyl - 1| derrEBe Yy 1y 4rna Ay byt “BeRESAR 2 -A-@fret tyl - 12 1%t end,
3, 4-di net hyl - 1 octene, 3,5- di et hyl - 1- hept ene, 3, 6-di net hyl - 1 hept ene,
.3, 7-di net hyl - 1 octene, 3,5-dinethyl-1-hexene, 3,5-dinethyl-1-octene,

3, 6-di et hyl - -tr yl-1- X A

S emi hyI gsgggeeﬁgrégég Jigkia el 4%@09{1{‘%5@1%“:15%&89%&%%%% fnich
3,3, 4-trimet iy ol 860%3Card é‘xé‘m%iif?éﬁyénd- RN ®NBarameters thereof are
3,4,4-trinethyl-1-hexene, 3, rimet hyl - 1- hept ene, -

3,4,4-tri metéwbwd-welewe, 5-vinyl-2-norbornene, 5 1-vinyl adanmant ane and
4-vi nyl - 1- cycl ohexeme—Preferabte vimyt—gompound (1) T ctudes

vi nyl cycl opent ane, | vi nyl cycdmbexade, vi nyl cyclBdept ane, viByl cycljooct ane,
5-vi nyl - 2- nor bor nene, 3-met hyl - I-but ene, [3- et hyl = I=pent ene,

3- et hyl - 1- hexene, | 3, 3- di Bebbyllehebut ene, 10-3”24dinethylllspentene,

3, 4-di et hyl - 1- pentene, 3,5-di nethyl-1-hgxene, 3,3, 4-[tri nethyl-1-|pentene,
nmore preferable vinyl conﬁbﬂﬁd¥¢m9|ncludESV|n%I@90Iohexanb 52he tlhe

vi nyl nor bor nene, 3-nethy| 1- but ene, 3-nethyl-1- pentene, 3-net hyl -{1- hexene,
3,3-dinethy|-1-but=ne 5 B oCtBR®et hyl - 1-lpenréndand 1.52
3,3,4-trimethyl -1- Dentene rther preferable Vig yl gonpoungd. (11){ i ncl udes
vi nyl cycl ohexane ahd_3,_3-dPREFRYE. 1-hu IJfe_EDsL_ i nyl

conmpound 5( |

in the present

conmpounds (I

nononer units constituting the ol efin- based copol yner

nol %, parti
hardness of

and adhesi v%sﬂbﬁtﬂhbywﬁ@éi-ve.
conpounds

vi nyl

)

includes V|nylcyclohexane In t he ol efi n-based copol yner

i nvention, 20 the content of nonomer units of the vinyl

) angh (eHd p):els%dtsmabbhtqon 1&&&%%%5&&@? (rmlbl%nafl ( ?ﬂ
preferably o]
Inultarel prpsehar abkgnt iom ,8@hpekYnérdnygt herei wuploy rHusbof i tuent
the nodified product of the ol efin-based 25 copol yner obt ai ned
The contents of nononer units of the
1H NIVR_spectrum or

and can be determ ned usin

g

1' G NWR spectru het ¥ %a?alﬁmeBFEfFﬁ %geﬁh?rFQﬂﬁngE§8ﬁt g%eﬁ%i@ﬁ or
i ncl ”deﬁo I:J..CF/JPO%‘/e(%S razoly ~1.70 or less, more preferably -1.72 or less,

15

20

particularly -1.75 or less, and the steric parameter Bl of the

substitueﬁt 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
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
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

used



7 linear CxPCHBVREOAY2 preferably straight chain a -olefins having 3 to 20
carbon atons. Specifically, propylene, 1-butene, 1-pentene, 1-hexene,

1- hept ene, 1-octene, 1-nonene, 1-decene, 8-undecene, 1-dodecene,
1-tridecene, 1-tetradecene, 5 1-pentadecene, 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 1-octene are preferred and

| i f d. | h | i.n-b | d.i. h
Do e o Bor A2, e oty P T REAHED 16 R Tren thbse R Be
hai -ol efi it . , t 9 | |1
mononer uni EORSASAT 1w & L M ATBa i 54t ERE B 187G, 0
mol g, parti %gh@&ﬂc%%fa Rl 23 A 2% A8l fhe vﬁh?yplgféﬂapeﬁegneqp%ﬁw

used in the present invention, 15 1s prepared by ‘copal yneri zi ng ethyl éne

and/or the %gegb%ka%aém iakefdybvdddrdde. XinByly QEPOUAG (Y]l 86mpblhd
further an addition-polynerizable nononer may be copol ynerized therew ith.

Her ei n, B3 heiadeéiidiornnpodynh®tizadbhe ia@yrildseey oronmsr i exolsidsag tabhyl.ene,
the straight chain Cx -olefins , and the vinyl 20 conpounds (I) or (I1),
and copol yneri Zi&i#® eubhéddwnient Rhd £ hbecakiwh compsamd{ Ifhel fonsaernderybout
3 to about 20. Specific exanples of the addition-polynerizabl e nonomer

i ncl ude cycPFrctertipry, akkiyl JEEHE cERPoBRESN BB eIEATRILByPFRECGERI YR
formula (111): R.E. 2C = C R'" 2~ r~  ~ru=~iu~-yuz 8 (i e fornula
respective BECgRERY gﬁPBpﬁﬁﬂngJEﬁd%nﬁq V& EFr O8N £ T S r %P&h%gce,h{éﬁﬁ,tlary
branched chaj re i r Vi ; g ,

hal ogen atoﬁ?ngfﬁggﬁkEgFg%ﬁ%h%?gggaggﬁﬁ%ﬂﬁﬁéP%ﬁgﬁggghﬁ%ggQ%ﬁny %gﬁggdnds,

al kyli cyci g+ Sna4) B¥la e?emg!aaqt%,l yESY) etehey é}/cﬁééﬂc?ﬂj §rohse sapdeEBRabiLle.
The cyclic olefi'ns include for exanple, cyclobutene, cycl opentene,

cycl ohexenea eyelloackene grdupettyttioyelopentents #Aenbilrgldeydingnemere,
3- et hyl cycl ohexene, 2-norbornene, 5-nethyl-2-norbornene,
5- et hyl - 2- nprb6emnehdy 20cBchboeypkyl- goerbor hewdngsaphRehy!| 1O -memberaensing

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

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

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



'5-benzyl - 2- n6EBEPIEOA2 2-t et racycl ododecene, 2-tricycl odecene,
2-tricycl oundecene, 2-pentacyci opentadecene, 2-pentacycl ohexadecene,
8- et hyl - 2-t etracycl ododecene, 8-ethyl -2-t@tracycl ododecene, 15
5-acetyl - 2-nor bornene, 5-acetyl oxy-2-norbornene,

5- met hoxycar bonyl - 2- nor bor nene, 5-et hoxycar bonyl - 2- nor bor nene,

5- et hyl - 5- met hoxycar bonyl - 2- nor bor nene, 5-cyano- 2-nor bor nene, 20

8- met hoxycar bonyl - 2-t etracycl ododecene, )
g-nethyl58£névﬁoﬁyfﬁﬁﬁ?ﬁﬂ¥l-%fi?%&@%l?ﬁoﬂgﬁéHE}m?ﬁBYlF1{FePPe“ﬁ'd

-cyano- 2-tetracycl ododecene. re prefer e_cyc i ns .include
,cyclopentene,c?cﬁéﬁéggﬁgﬁg}ﬂkiﬁﬁQﬁé%2-§0$b6fﬁﬁ%@?£§Ygéﬁﬁ?prﬁﬁﬁPbornene,

5- phenyl - 2- ngr hor,n - tet odpdecenge,.. 2-trieyecl e
2-tricycloungégéﬁeigggﬁéh acfbﬁ%%%%ﬁ%ﬁg%bﬁé? g¥%ﬁ%¥é¥§eﬁoﬁ%§§%§%%ne,
5-acetyl - 2- ngr hoynene med ALY RWeris NS PRI AEDE2 _norbornene

5- met hoxycar bonyl - 2-nor bornene, 5-net hyl - 5- et hoxycar bonyi - 2- nor bor nene and

PCT/ JP02/335082+v 1 Ayt haRfmataeied (e e v ol 21 L 8y dehekededecene and
2-norbornene are particularly preferable. The vinylidene conmpounds incl ude,

for exanpl e' Prefebuabéereviny?- meintpdurd bl Ehein2ludéhyt/ithylericdopentane,
2-met hyl - 1- hexene, 5 2-nethyl -1-heptene, 2-nethyl-1-octene,

2, 3-di net hyl vinplcgadohexang notingtLdyplehemeang, viinrdcirglobcdia@ene,

2, 3-di net hyl - 1- hept ene, 2, 3-di net hyl - 1- octene, 2, 4-di net hyl - 1- pent ene,
2. 4, 4-tri met ByViRYpeArBRE boFd ety Braetdydmloitena o Paathyl af rpentene,
preferable vinylidene,c ounds .ar.e jsobutene, 2 3-dinethyl-1-butene and
2,4, 4-trimet y¥?tg§§n%éﬁg%eﬂeeng'éBﬁEﬂﬁ%%gg?hkT%%geﬁ?B-butadiene,
1, 4-pentgyli enes_ 4, 3z payadhenen chid heptadi aiernyh 71 96LALLERE,
1,5;cyclooctaﬁ?ene,eZ,?—norEb?haéﬁénef di cyc oﬁ%ntad?ene, 15

5-vinyl - 2- nogbgr aenethoiahl-vlexénor ornenesr fndi iyl - 1- pyakehexerpand
5-et hyl i dene- 2-norbornene. Particularly preferable di ene conpounds are

1, 4- pent adi epeefdrsbhexddigiheomppbnldeidienépda s5-imy boyahdherane, the
di cycl opent adi ene, 5-vinyl -2-norbornene, 20 4-vinyl-1-cycl ohexene and

5- et hyl i deneti?e iok vl ReRBOYRAPE . aP kKPR ENES -ilnduigae f Srmeddipt €l -Repyene
acetate, vinyl propionate and vinyl butyrate . Vinyl ethers include , for
exanple , rreghrﬁ}gt]i}?ﬁyﬂ"BFH&PF"ephfl‘dx?i"ﬁ%)/:lh%]tﬁe'rb‘%%“%utyI vinyl ether.

Hal ogenatsed yi pyhs é@ﬁg&!g?cug‘éﬂﬁ:e%]’éa%'de’sm‘@i %-'uc%én’ﬂn?:fi-égﬁ?ﬁg%ﬂeo”i triles

i nclude,” for  exanple, acrylonitrile and Cry cont ent of
the addition pol ygeehzabheFaAMIe Ulid¥l | dohpsuRb et i nybasned uepol yner is
usually within a range not danmagi ng an adhesi veness to propyl ene of a
adhesi ve obtaimelcycl&hdkdRe2:203002 3@ ineecigpecl fbwtenat elihei swoaltout 5 nol %
or less and preferably 1 nol % or less to 100 nol % of all nononer units
constituti ngPxegevrlienvhayedceaspoypnder( I Rndipakudes| ity leyelengyanea

comtent 0,8 o0t e 1ok SHERt RO 8Lk oAl DLog LN, S0 LLOR Brerrion
the pre%%nt the content of monomer units of the vinyl compounds (I) and
(II) 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 ®C-NMR
spectrum.

The linear ¢ -olefin used in the present invention includes




invention, tREUBOAIEE0] | sted net hods of copol ynmerizing ethyl ene and/or the
a-olefin wth the vinyl conpound (1) and/or (Il) in the presence of a

catal yst obtained by contacting 10 i sopropylidenebis(indenyl)zirconium

di chl ori de and net hyl al unoxane. Anong t hese, a produci ng nmet hod accordi ng
to a nethod described in JP 2000-311778 A is preferably adopted. The
copolyner in the present invention has a structure in which nutual tertiary

b t der i f the vinyl 15 1. ). / the vinyl
Comound ( T B0 LEELREY AP RerARL FAIRAGRE ROt o At g GAvLRe
i nyl I i gyl A Ll - F le |,
coptl yrer of eenA%saiRdR sholfs £, E¥arESaRAL I as Pronv RN T R Eh
mtual carbqn qalh £ORNRELEG !, O SnEYELRAS W] oAU, ALBAERAY A1 elelnnte 20
e i & by Phve ' - AR S& '

met hyl ene grodp course, | ve a structure in wh sai d carbon
atons are mitualdeterRParet esidyerde 0r 13t 91 d8BERe TR N ANQ QRS The
above-descri bed structure can be confirmed by a 1' CG-NWVR anal ysis of the

vi nyl cofipourgepaladeyene?o A Hetededane el ghtpdadeciehdt,i an (dddddedve| ght
average nol ecul ar wei ght]/[nunber average nol ecul ar weight]) of the

ol ef i n- based -oopadgmenais @d dorarne andesdet likeeareohissedsuainbngl these,
10.0, preferably 1.5 to 7.0, particularly preferably 1.5 to 5.0. Wen the
mol ecul ar WBFERY 18n&tr iltytines lheentene: 11rhegenggeod irontEma-aeged
copolymer is_t road, a nechani strength or transparency

0 narrow or too al
of the adheBFSEoGBES MY RRAPHHET St HVBNERT FSRAERES - t herefore it |
f ble. . Besi a t 1L ' t i 5
Dot o el g quelednl B HALER01 PREE WL Phle s 90V BYERATC

determyped BYeUsbRE 12 Rt RAIITRAL icdih LI TR OOF AR &P @nde £31 bREAERRI W th
pol ystyrene(nol ecul ar wei ght 688 to 400, 000) standard substance. Further,

froma vi ewpoidlepinaunetchaireals SAIENOL Lo t9ve dlthossl it 1avemades ol aaul ar
wei ght (Mv) of the ol efin-based copol yner is usually 5,000 to 1, 000, 000,
pref erabl y monooert gn3d®, @M s tpruttng atlhy prefinabhgeds cop® liyvones00, 000.
When the wei ght average nol ecul ar wei ght (My) of the_ ol efi n-based copol yner
is large, tRECRBEARAYCED tor?2RGH -oPaRhiguhesiyPASE ¢ Bl HeP had hmely.

i mprovenent tengenc herefore, it is preferahle,. and _when the weight
aver age mol ecul AFoubtShECrTosr cheosFBRFroted e’ shBoPsRes s Pyt 2He -
mol dabijly t}’1przie*b%z@d‘»‘é%%b%%&%@.e&qpﬂryd@»&h?ﬁéné%dd%x%ﬁ_@%”&réfg’l@'@ﬁﬁ&in
therefore it i's preferable. 20 Mdreover, fromthe viewoi nt of ‘mechani cal
strength, the glefin-basrdtrepolyigRr cesgdund (e pesent )i ngepther has

usually an intrinsic viscosity [~7] of about 0.08 to about 10.0 dl/g,
preferably agpditionipolymaerdizatld.gndhdmerpavtbeabarlymerdfzerdabhgrawboh.0. 15
to about 2.0 dl/g. 25 The nodified ol efi n-based copol yner in the present
i nvention i BeRe#Bdi Fhed aFddion RA AT 1P 1P MPLPBLY e Si & AF @FeH keny!
aromati ¢ hydrocarbon d /or ap,unsaturated. carboxylic acid_or .derivative
Chereot ‘o THerorErEe et o DaP € eph e et R A oafh 2F b Bl
prepar@@ bycompounds (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 c¢yclic olefins, vinylidene compounds represented by

.the general formula (III):
RH
H,C =C

25 RIH



rc; ~l ~i J ro2i't808% %8 “gr af t - pol yneri zi ng an al kenyl aromatic hydrocarbon to
the ol efi n-based copolyner is firstly explained. A content of the al kenyl
aromati c hydrocarbon in the nodified produBt is usually 0.01 to 30 % by

wei ght ( preferably 0.05 to 10 % by weight, 5 particularly 0.1 to 5 % by
wei ght to 100 % by wei ght of the nodified product of the ol efin-based

copol yner.- When the graft-polynerized anount of the al kenyl aromatic

hydr ocar bon i(g_nl anQe)ed hefégsaﬁgjrs_lv th'hgngf(ig”f'i eadr%eo_r.od cglﬁp(%\?s]%% o

t endency of inprovenent. Further, he graft-pol ynerize

the al kenyl aepRalddn i dacAhaNch1 AT Al cdRBALIRloL ByLRLS JARGE LG

.heat stability of the nodifiéed product has a tendency of "I nprov

the al kenyl aaeimlg ¢ fydwet LB clsedn AtbhS, PheSEHEN AVERIdORA Qﬁ.ke.a .
exanpl e, an al kenyl conpounds having 6 to 25 15 carbon atonms are |isted,

speci fi cal | ydadekengompenpuisdshslefe st @adphenyll gbmppundsol W11GF10UP, axyd !
group ( the third grade butyl phenyl group, vinyl phenyl group, naphthyl
group, pheEnaMipyy} compomredsl antty betmgts gr aapyape ilticitled. aftbrithed heskles .
al kenyl aromatic _conpounds, al kenyl aromatic conpounds having 20 a phenyl
group, tolyl grodpe SHSALIGrtgfingrinatydpufyr srampleyr QYSLlobwengheny
~group and naEhtg¥I ﬁ%oup are ge irable. S fcific exanpl e of the_al kenyl
aromati c hydrd&aPB&R “eR& -ugES ?sﬁﬁﬁEF'a?% OQEyPBRe LURptRElcYclopentene,

R g e I S e e R

3, 4- di met hyl st 36 €A91 -3 -2oFIBRITBHS! V4 Eeny B PELOY¥boPnshRY! styrene,
p-tert-butyl styrene, and p-sec-butyl styrene; al kenyl benzenes such as

2- phenyl1Qor opybenel - 2~ pbemyroanene - phidyy L naphbbeberese, PCT/ JP02I 08002 13
such asl - vi nyl napht hal ene. As the al kenyl aromatic hydrocarbon, 2 or nore of
the al kenyl areanevé-Rydosbarinenevay tie tsacly chododetheaeal kenyl aromatic
hydr ocar bons stérene, p- net hyl styrene, m et hyl styrene, o-nethylstyrene, 5
p-tert- but yl &1 JFERECLAGCED A HdIRYAHAHRARERNPy of er abl e, and
particularly,styrene is preferably applied.  Next he di fied product
prepared by Graftpo¥GAePEIILAGS éﬁﬁﬁiﬂlﬁ%ﬁEQF%%}%%§§Fgg°88?d or derivative
thereof to tfig,otghinrbased. copgl i explai A : | 10
R e B RO A oA IR e

anount of the unsaturated carboxylic aci errvative

wei ght b t he- a@elt 1 ed-abebornbased scep tWBdx S2 Ugdabb¥nBne ,OL to 20 ~ by
wei ght, preferably O . 05 to 10 ~ by weight, particularly 0. 1 to 5 ~ by
wei ght . Wherrndehoxpt arpohyieRi-ned boxmearte of t he unsat urated carboxylic
acid is large, an 15 adhesi veness of the nodified product has a tendency of
i npr ovenrent , > dHd MREFRFRENYLaPr PRSOPFRESd anpunt of the unsaturated

carboxylic acid ar derivatjve thereof .is small, a heat stability of the
Rl S R i i St o o RS

5-cyano-2-norbornene,

20 8-methoxycarbonyl-2-tetracyclododecene,
8-methyl-8-methoxycarbonyl-2-tetracyclododecene, and
8-cyano-2-tetracyclododecene. More preferable cyclic olefins
include cyclopentene, cyclohexene, cyclooctene, 2-norbornene,
5-methyl-2-norbornene, 5-phenyl-2-norbornene,

25 2-tetracyclododecene, 2-tricyclodecene, 2-tricycloundecene,
2-pentacyclopentadecene, 2-pentacyclohexadecene,
S5-acetyl-2-norbornene, 5-acetyloxy-2-norbornene,
5-methoxycarbonyl-2-norbornene,

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



20 The unsat GEFHIE8™WPboxylic acid or derivative thereof used in the
present invention includes, for exanple, unsaturated carboxylic acid such
as acrylic acid, methacrylic acid, crotoni® acid, isocrotonic acid, malefic
acid, fumaric acid, itaconic acid, citraconic acid, nadic acid, mnethylnadic
acid, himc acid, 25 angelic acid,tetrahydro phthalic acid,sorbic

aci d, neasaconi ¢ acid; unsaturation carboxylic acid anhydride such as

mal efi ¢ anhydri i t,acani,c hydri de i j ride, iC

Anhydr | de. meCRyY AR SRR e anhyet  aerEhBEPYR LR dlfoxyiic acid
ester such as_ ryl ate, d 2 14 et hacryl at e,
.ethyl acryla?egsgpé5pgﬁggﬁggqﬂ%§%£B%%%ﬁ$¥T$%§?§fg§gg'n- buty

methacryl ate, isegnufyhy2¢E¥hbadSmpbeRabulnd1 s haoybabrp18!, YEidYutene,
acrylate, glycidyl . ne?hacrylate, mal efi ¢ ac i dnonoet hyl "ester, malefic
acid di et hyl 25meshen - 1mbuaiERicy | et B- BSp it e api-medivd -di-MRixetest er,
itaconic acid nononethyl ester, itaconic acid dinmethylester; unsaturated
car boxyl i& aerdeahide lshelptanécradmetitdel - hedhoengl am de, malefic acid
nonoam de, malefic acid diamde, malefic acid -N- nono ethyl am de, malefic
acid -N, N didtaymgthyd - LrduidEng i 2 atid@lnerhybnbbReptanede , mal efic acid
-N, N dibutgl am de fumari c acid monoam de, fumaric acid di am de,

fumaric acid *Nﬁﬂﬁﬂ@FhVﬂéﬁF&@ﬂQBﬁﬂi%r%ﬂﬁ%ﬂﬁ$éY$FlﬂpﬁPﬁ§P§nide,funaric acid
-N- nonobutylagi de, f ri.c acid -N, i but.vl . am de: _unsaturated

car boxyl i c_gér?'aﬁi“aéﬁg’géﬁ'%%ﬁéﬁeei &3%,9 _e‘b%ﬂ/?ml%g%#&?m de, N

phenyl mal ei m, dg, 4‘-J'B§%€(f§ﬁ§gql%re%‘%@ﬂé Car?&'xﬂi&fii&én%%ﬁl@%i‘&%‘.or' nat ed

mal eoyl ; and unsaturate tal “carboxyl ate such assodi um

acryl at eygret bagtybat ega¢ El‘b@@&')é'blléoba.%gillﬂ@ed@tdﬁfﬁdﬂ@&s agrd POSBSBENE
Further, the above-described unsaturated carboxylic acids or derivatives 20

t hereof nmay Re3udtdethydenbibudieinen andA2 thet trstrteithyédlegebdeple.c acid or
derivative thereof, anong them nalefic anhydride is preferable. As a

produci ng nePhe@e ofONREUREGi fined usieefl M SRR PRt y et " PEOIL3ELERS e, there
are amet hod of _addi ng,and graf.t - pol rjzin an, al.kenyl aromatic
hydr ocar bon and7 ?Lﬁalﬁﬁ§a?&r§f@%3§%3;é§%1gléiT%FB?dagpgyative tLereof
after nmelting ghe gl sELg: Bazﬁg C%p,%'-)ﬁ'ﬁf]o deided oa-gggm%equiene,

6 I Eeny ic hy ﬁ r a

graft-polynerlzing an a ar ormat rocarbon” an unsat ur at'ed
carboxylis agigiQf1derh¥abbraehler eafaafiers -nd¥ddIfOrE08002 15 di ssol ving
the ol efi n-based copolyner with a solvent such as toluene or xylene, and
the |ike. The-pinducl ngyaebhestedesand e etfroyei dsneispahbyboanened out at a .
tenperature of about 40 to about 350'C . 5 Polynerization is usual

carried out Partheupeaeiwnpcedtrablgdiddgine sompueyds Greyriafd Pt yadke e ng
an al kenyl aromatic throcarbon and/o! an uqia urated carboxylic acid or

derivatiye_the?é%?#?g BREolefi HER ol i O FRRT e84 SR fount of the
radi cal '”'t&9¢9§ﬁ%33325?%?§32égq%fh 0.0 oPi&fgrably 0 .005 10 to 0.1

nol per 1 kg o _ _ copaolynmer. e radr cal initiator includes,
for exampl e, , oF O C1 PEYEXbHEReSWC R RS TRIthY1 £ddWé - KehepBoRakAX! de,

cycl ohexanone
vinyl alkylates include, for example, vinyl acetate, vinyl
propionate and vinylbutyrate. 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,



peroxi de, 3, BCHIROZP$A82 hy| cycl ohexanone peroxi de, nethyl cycl ohexanone
peroxi de, nethyl acetoacetate peroxide, 15 acetyl acetone peroxide,
1,1-bis(tert-butyl peroxy)-3,3,5-trimethyl@ycl ohexane, 1,1-bis(tert-butyl
per oxy) cycl ohexane, 2,2-bis(tert-butyl peroxy)octane,
n-butyl -4, 4-bis(tert-butyl peroxy)valerate. 2,2-bis(tert-butyl

peroxy) butane, tart-butyl hydroperoxide, 20 cunene hydroperoxide,

di | sopr opy! bepgens. by ds goeraxde. 0anaIEnt ang NCLOneLoX e Greferably
hyd i de, di - | i de. I : ‘
& bt por o a0 T4 % TS o PR el B MY lpofides DRIV Sinerstyting

2, 5-di et hyl 56 ¢l Ltz y rgﬁ%&he ,
2,5-dinethyI?%ES?g?%%ﬁr??%EPykoggﬁ Xy) - 3- exﬁ%iticularly preferably a
1, 4-bi s(tartchutyhpermryisgpearybt B erent 8Ly Beh exidengi SO HAd M 10n
peroxi de, octanoyl peroxide, decanoyl peroxide, |auroyl peroxide,

3, 5, 5-tr bnetgyhemenbyable PidhoMe2/ A8GE2 .16 peroxi de, succinic acid

per oxi de, benzoyl peroxide, 2,4-dichlorobenzoyl peroxide, mtolnoyl .

per oxi de, di i soprdpyd PFedecidic aeibod: ef tlie Zogoiyinteex ywis edet b xbitk qardrmaTet e,
di - n- propyl peroxydi carbonate,

5
bi s(1-t ert - BHRYARTEP O SAADDHBE BT t2f FEtRCEs af FAnStyrehbs: by @ dur it e,
di - 2- et hoxyet h er.oxydi car hgnat e, _.di et hgxyi.sopr opy! r.oxydi car bo e,
i (3 et iyl AR P st e B ey AR e A e )
Lert-buty! per Oe&y@%% . )ffazs- b agsﬁero@@gi%oeﬁ nfé\tigﬁ%ﬁéut Y
per oxypi val ate, tent-bu yf peroxyneoge anoat e, cunyﬁ%%eroxyneo eCanoat e,

tert-butpgl m%ﬁ@%@ﬁ%ﬁi&@ﬁ@@%@DQﬁhényhg&HrQ%ﬁﬂum dichloride and
peroxy-3, 5, 5-tri nethyl hexanoate, tert-butyl peroxylaurate, tert-butyl

per oxybenzoates; it 1d bureobahy | Aesroxthesephthptade¢ing method according to
2, 5-di met hyl - 2, 5-di (benzoyl peroxy)-3-hexane, 2,5-dinethyl-2,5-di (benzoyl
per oxy) - 3- hexedhodedescisdbeld pardRy20e0e31E738iA 1g erefiamadlpadopted.
i sopropyl carbonate, cunyl peroxyoctanoate, tert-hex%lbggrgﬁydecanoate,

2

tert - hexyl per oxypr ARBLYRET t2h &R BEF§RYRekAKBALEP . tructure in
cuny! per oxyneahexanaate: acet yleyclohexyl SLTONY DS Bon the vinyl

tert-butyl peroxyal I'ylcar bona azo conmpounds suc

azobi si §9bUthn&{BL}r{d$ﬁ) élr?cf’}%é't’if&”xﬂﬁ!ﬁ“'otorn!do%mﬁ'(rﬁs)h}”az%z%!e%@}lﬁt}’é@tb%
The nodified olefin-based copolyner in the present 25 invention usually has
1.5 to 10 ofone mekagllae webgbtdeltstredBddmorbdM My, comipdenablly dnd ot o 7
( particularly 1 . 5 to 5. Wen the nol ecul ar weight distribution is
narrow, the tagheényénesspofinfihel bdi fledeproglet. hasope lvneencl edghylene

i nprovenent in_adhesion. The nol ecul ar wei ght distributjion of

PCT/ JP02/ 08062 M1 1P H CHSHMSP 15t o BdSt 2Rt BECHEast? eth 15T M WHimeaRinTer
as L0 ihe mol.eeul alomel ahla ALst L1 YL 891t B oRROUE ARG REEL & o} NEne
20 methylene group. Of course, it may have a structure in which
saild carbon atoms are mutually separated by 2 or 3 or more
methylene groups.
The above-described structure can be confirmed by a 13c-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 is usually

1.5 to 10.0, preferably 1.5 to 7.0, particularly preferably

1.5 to 5.0. When the molecular welight distribution of the



CAn intrinsfERA%EEY%ty [ n ] of the nodified ol efin-based 5 copol yner in
the present invention usually 0.08 to 10.0 dl/g) preferably 0.1 to 3.0
dl /g, particularly preferably 0.15 to 2.018l/g fromthe view point of
mechani cal strength. Thus obtained ol efi n-based nodi fi ed products can be
used as, for exanple, adhesives, tackifiers) nodifiers of adhesives, 10
heat - seal i ng agents ( paints ( prinmers for paints , filnms ( sheets
construction i bul I di terial s, autonppil arfs, electrjc-or
el ectronic p?ggﬁgésgéﬁadpya%égjg?ﬁﬁgﬁm é??ar}dslfroAv?n?ﬁ‘g ??\Z’rﬁ%’at oéé“ea&ba%%?if
preferably ast2gdhgehves thagleardn® !théﬁéﬁéhﬁ szQeEFFSE eaeﬁ%bie%h!ng
.agents) paints, and 15 priners tor B%lnts romthe exce enP adhesiveness,
particul arl yimprevddrehvetenfidncydhasiare frd Ner PLESEALrbAYBALLON i an
adhesi ve containing the nodified ol efi n-based copolyner as an effective
ingredient, and Rayidestain tHieabireiszertsspachrasapiong thupee 29netaRiddgers,
phosphite type stabilizers, amne type stabilizers, am de type stabilizers,
agi ng pr &vert¢ lecubentwe lglehi Me) i amd stlebiniess avEmnd@irtal d onl g ewedh g
agents, antioxidants, and thermal stabilizers |ight stabilizers; additives
such as t hi x®%? offt agefeserfisedsbyy Ushitoverael Mexredbhonng agent s,
surface controolling agent at hering, agents, pignents, pignent
dispersants,c§ﬁﬂW%§éﬁ %pﬁggﬁﬁgfnghﬁ??gaﬁg§,Hﬁ@Pé&IPﬁéYéégﬁﬁﬁqQWﬁﬁﬁcular
retardants, qi 4 t . o] nts such as a transition netal
conpounds( e%%i% g%?%mé%)x?gg( ﬁé??l 3Qta§g§)r,dszslulr¢’csqoaﬂ%ee) , carbon bl ack; and
PCT/ P02/ 08002 1fukeE8ank£ofl a0h 9aNEE1EL! ber & AHERaRS Shast it afdon
fiber, potassiumtitanate fiber, wollastnite, calcium carbonate,” cal ci um
sul f at e 10t alwaigltassvdtagesmobaciuarsuwkiighe,(Med)ayssEs a9l dNerih D8agouder ed
silica, mca, calciumsilicate, alum num?5 hydroxide, nmagnesium hydroxide,
al um num oxiddPolyimpresisimexatby & U hato ahdoeel poe, Puefheeabliyhd ogditasi ve

may contain a solvent such as water, an aromatic solvent (e. g. toluene,

xyl ene), an % APRat%%0 sAahtc Ty PEKEAERDPLIEN1E308P te. 4§0 .60y Wiaeat at e
, butyl acetate ) ., ketone ( a. g.,neth et hyl ketone , 10 _nethyl

i sobut yl keﬁ%ﬁ%f%ﬁ%ﬁ}aﬂY%ﬁﬁﬁéuﬁo%iébiﬁrHﬂ%%%ﬂgf¥w9385rBB?IO&Fééﬁdsted

et hyl ene gl . v co t .Qf solye i

adhesi ve s oA e o e T aE LR, B TR M b v anou
2 to abdst 20 tpanles haswighimprdVenchbetadhencye GoRiidt-d heysolyent

the 15 nodified ol efi n-based copol yner, stabilizers, additives, pignents (
fill ers and ptried elriabd enaanide witiesis theede bghdi aperagd mnalebalael wenghtTer)

| am nate of the present invention is one prepared by |am nating a base
materi al an@ft RBeaghesivebgpetheoprdyaer 6 Laventhenmotdebidsd shmife tinal

i ncl ude, fo%lg¥§np§p, g{efin-base resi ng such as olygropylenes,

pol yet hyl en85 S &PRYPERSE: FPBRYYERE RBPSHS ABPE OV, B hEREESGY -ehBeTRERE®
copolyners,i@ngssb¥%%@E%QHkﬂdiene-styrene copol ynmers; thernopl astic resins

cont ai ni ng pol ar groups such as pol yesters, 25 polyvinyl chlorides,

pol yani 2@ resi nsioreRid) agndnitael 03khpoiithyeenechaBlBeacky¥rahgthesikhs and
et hyl ene-vinyl acetate resins; thernosetting resins containing polar groups

such as epor¥}efésihssedrat habyme egises, iratle pres greisingentiongeas asqaLeki al s
such as netals, glass, and cenents; and cellul ose
an intrinsic viscosity [nl] of about 0.08 to about 10.0 dl/g,
preferablyabout 0.10 toabout 3.0d1l/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



PCT/ JP02/ 0800241928880 mer materi al s such as papers and woods. Further, in
the lam nate, two or nore of different materials nay be used. Anong the
material s, thernoplastic resins containing2polar groups and ol efi n-based
resins are preferable, and pol ypropylenes are 5 particularly preferable.
The base material may contain the above-described stabilizer, additive,
pignent, fillers, solvent and the like. A formof the base materi al

includes ) for £xa &e a.fqorm such sxigiutions containing a pignent, a
sol vent and ¥Hh2 FFEB Vﬁ‘efézg'l?é’ er i 3FIRRT RS cBREEPRRRYOBot S Thups
th tf] ' inj | ar, cand fil t
decorat ed i1 rertheRuBRE R Rb AR R B e ETRurran | Rleo MRt Al hpal
db i . Dj , I . ' in_th
Phor mopl ast i o F oy B anir P haEaziith £2 sKeho B2 LI Bdd ot St v

contai ning pelel ©60805%36yawBabAt ( FR%FRSabAN RALRA .S ¢ Ne RAIML 1 nthe

t hernopl astic resin containing polar groups and thernosetting resin

cont ai ni 5y pedeti@udapsyNBY 1beonbxed bgndeugad. thurtdiers dyedajne obtehaed
may be coated several tines, 20 Furthernore, as the base material, a film
or sheet of médiHiliedi prodsetl pésitheorola thychtegpmtht @spplpdact dtien nede by
hydr ogenat i ng backbone ol efin bonds thereof is also preferably applied .
Produci ng medFRits-RPLlYReriapinanesnitnef g aldverskamiama i avdstduarpdn
piling a ba rrﬁ_terial a sheet-|ike adhesive and a base material in this

order and tsﬁgﬁ‘h eSS e PRI VENREFNBE bhecBRdifded SHUWIHh-Rakea
dhesi j I i t | ang.nat i t.h b

Tt eri o s o S PP hBrovdntals, EhrRA8-, ifln S el R e T R

adhesi vgo Raldu02£0800214Q rAndad on@leuld Wdf%%&fgaﬁgg@h%rlg@r £RaA 1185

material and then heating them and a nethod am nating by co-extrudl ng
a base mat eriimlthisheangei kéhadhestvetandlathaose thd eiddl £iddH i BS@thas
invention is explained in nore detail by showi ng 5 Exanpl es bel ow, but not
i mted therett@ndaneheoExtmpregemepart” and "% nean weight if no denial.
An intrinsic viscosity (. ~7 ]_ was neasured using an Ubbel | ode visconeter at
135'C in a tetrdF FdFEFRIY A #HPREGLSr hHErgReTEPray s@defim thgs@resent

copol ymer O&ﬁ@@%%f&ﬁ%’fof example, an alkenyl compounds having 6 to 25
15 carbon atoms are listed, specifically alkenyl compounds such
as a phenyl group, tolyl group, xylyl group, the third grade
butyl phenyl group, vinyl phenyl group, naphthyl group,
phenanthryl group and anthracenyl group are listed. Among these
alkenyl aromatic compounds, alkenyl aromatic compounds having
20 aphenyl 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



10 product oPCTHO2@B®EI n- based copol ymer deternined by using a gel
permeati on chromat ograph(GPC) under the bel ow described conditions, and
calibrating the neasuring results with stagdard pol ystyrenes(nol ecul ar
wei ght 688 to 400,000). In addition, a nol ecular weight distribution was
evaluated as 15 a rati o(Mv Wn)of a wei ght average nol ecul ar

wei ght (hereinafter, referred to as "MvV') to a nunber average nol ecul ar
wei ght (hereinafter, referred to as "M1'). Type: 150-C manufactured by
Waters Co., ERE aéoerYrHE‘Yé%HE'ihﬁé@Eéd AL LAgoi 250NBAd G Fgrocarbon,

t ture:,140C Measuri Lyent:, o-dichloraqb '
concent rati of: °1 MGFR O EOft AHCSOEY iHATY A OHIGNICTRPDE TAY: he used.

lefin-b d i i ' G
descr | bed 25 bel SmoRL iRy AIREEE M R e o de Lo oNE S8R B R 0. |
Ltd. Measuri ﬂgméé’hyEBEyrénE‘,Xﬁldm%‘%h}_qag)tﬁferfb,d!&f}ﬁ@EI?PfEE?EQnér,‘d

o-di chl or obenzene-d4(vol une ratio; 4: Measuring tenperature: 135 C

PCTI JP02/5080p2t @2t ABue PN eRreabt , mahal iC vankydihiphe Hease e tefdligiededyable ,

di ssolving a sanple in a snmall anount with hot xylene, purifying it through
preci pitati oandgi paranoyliaoly atgtrene i eparflewpElyyappeiédsol ution by

di ssolving. the sanple again, and then titrating 5 wth a 0 . Ol nol - HaOH
met hanol sol ut i oNe¥hdefhehawdilfge@ produztQrepangddposadtpipciairdmizing
indicator. In addition, the content of malefic anhydride was cal cul ated as
a di basi ¢ act®. U EXEWpREC] | CRPPeBULAC BR1Gf Ohaderduieddivia ThrreoF tonthe

100~-.cmt hi ¢ g@fn9$£%%§§§ﬂ€31%§%99i%ﬁgggfgﬁﬂéwp(%?%E%&ﬁﬁ$%¥§£@gy;g&tured

by Sumi t ono ent ca ormng ‘a I®m Wi

LabOpla%boméﬁodggo@Qﬁé%%E%%@@éﬁg&%QPSQXWhEBébﬂaGQ%$Ff@QH ?@%H{?L -
b I sheet

Toyo Seiki , Ltd.) and used as a base matefial. 15 Further, a forne

of 2 mMmthi cto iR abtdi wed ghyt BBl dhagmaddlifdieldab 1REINRHARE E RO 15 Ijrhed 1

t hat. as above with a 5.5 ounce injection machine ( |1S100E, manufactured by
Toshi ba Lt d.usuakhty 0s€d ts 28nobirere bgise, paefeirably<®r 08usd LOrg by weight,

ol efi n-based copol yner> 20 Into an autocl ave having an atnosphere repl aced
wi th argon ,PEEGR2ELHI0 44 AR éy%l‘l)‘hé%@a?r@%ﬂ&’hm%h@ gragéhpedatmar tzfdiene

were charged. After heating to, 30C ropyl ene was ch ed therein to 0.4
VPn Eort Pertma ot <o "Sn S Br SRR R e AR s Lt EPBenBhS5 | MO

produceqdsby 13N f&FOs £O5P- ndlmBE2FLEANYE e et has a tendency of

improvemenf, and when the graft-polymerized amount of the

unsaturated carboxylic acid or derivative thereof is small,
a2 heat stability of the modified product has a tendency of
improvement.

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

25 angelic acid, tetrahydrophthalicacid, sorbicacid, measaconic
acid; unsaturation carboxylic acid anhydride such as maleic
anhydride, itaconic anhydride, citraconic anhydride, nadic
anhydride, methylnadic anhydride, himic anhydride; unsaturated

carboxylic acid ester such as methyl acrylate, methyl



concent r at i oR<BIRHP03nd a previously prepared m xture of a solution of

0. 0087 parts of isopropylidenebis(indenyl)zirconiumdichloride
(manufactured by Boul der, Ltd.) dissolvedl#én 8 parts of PCT/ JP02/ 08002 22
dehydrated toluene and 1 part of the foregoing toluene solution of

met hyl al unoxane were charged and stirred for 40 m nutes. The reaction

i quid was poured into about 5000 parts of methanol, and a precipitated

whi lid | d h f
ite ool d wapugeblocied Lisonon Lilirall oy, P Jheusebidoies vashad o

o)) vas 0. BEGEAES MRS Y RRlag o M Lo Bl ol abiacapd vt
was 2.1, a @&&Lﬂgtw PRty Tl ey Ly aa&ff‘fétérag§¥€:ﬁ.9.ﬁ}lp0' nt was

-5C, and a content "of the VCH units 1 n the copol yner was 3 nol d.

<Synt hesi s ofe tRAtEyed ter, aflaité i ©facalehbhobared WYWl%i?@QcEdrdﬁe@ﬁyl
xyl ene and 25 parts of the copolyner(B-1) were charged into a

pr essur er eseéstancenareand tioyl \essatatd ke tiemnefuharatnasphetiematfhy hes vessel
was replaced with nitrogen, and the resulted solution was stirred for 1
hour ‘after httaednig adbdtroninethyh ewiegenditcwyl @rcid|dimetihpies her:;
copolyner (B-1) . Subsequently, a solution of which 25 parts of nmalefic
anhydri de wetRSHFYEBESEd SRHFPR*YAG pAGHE GMLGR HECR BRdGTELRBEASn of whi ch

" 30 parts W ERgFERIATBeL Bathis: Py BANPRNG Heie MRS P VB Lk %'ozgﬂ
i nt roduci ng I t _1@
d npéfgfcg\(ﬁd 4\1 hﬁ‘l 5et ﬁq.le{nﬁ%go fiie %c‘i@l dPllus (r)%ﬁ’fa%fnéem

terrperature after stirred a ItIO r two hours . T

reactiongl i ki te 88 cda mﬂﬂaaﬁdbuewamh@r Gea emeat 1 af-nacet @aaeud 5mia@r ed
matters containing an objective malefic acid-nodified product of the

propyl ene- vi fiighayit deddne noapdldenef ufbir2e avwet@ ddlxmaided £ ulleer ifd htédedN -
matters were dried under reduced pressure at 80 C for 12 hours to obtain
17. 6 parts dfondrtipdianide . pfurrrerc acporty Py 88ethyianigen) fupagiafaedd
amount of mal ei c anhydri

hi f ~%
and as a resilft B¢n %Eﬁg Wé t %i an} IEd‘ghﬁgugier%b%uﬁ%%eéﬂFQP mé?gh§
(My was 20, anO%t&ngHeéa%@mfc 5, ok QeI A NRIHIDL LML 1MR310v000, aPF 2

nmol ecul ar wel
15 maleimide, N- phenylmaleimide; unsaturated carboxylic acid

halide such as chlorinated maleoyl; and unsaturated metal
carboxylate such as sodiumacrylate, methacrylate sodium, acryl
potassium, methacrylic acid potassium. Further, the
above-described unsaturated carboxylic acids or derivatives
20 thereofmaybeusedincombination. As theunsaturatedcarboxylic
acid or derivative thereof, among them, maleic anhydride is
preferable.
As aproducingmethodof themodifiedolefin-basedcopolymer,
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
clefin-based copolymer, a method of adding and
graft-polymerizing an alkenyl aromatic hydrocarbon and/or an

unsaturated carboxylic acid or derivative thereof after




di stributi onPGWAAORAI0Has 2. 0. <Production of adhesive and laninate> A pile
of a steel plate ( 4 mMmmthick) /an alum numplate ( 200 a m/a
polytetrafl uoroet hyl ene sheet(200,u m/(BL2) + 50~ m 10 PET(pol yet hyl ene
terepht hal ate) frame/a pol ytetrafl uoroethyl ene sheet ( 200 ,I1.Gm / an
alum numplate ( 200 I~n)/a steel plate(4 mmthick) was pressed, and then
pol yt etraf | uor oet hyl ene sheets were separated to obtain a sheet-Iike

a1 um num 1 of 4550 kelRa nEhe o LE T AT BRSBAopOP G ENERCRE CBr4 2 MY ERE LRITR, Phe
sheet -1 | xe _2EDPSLYE or ByPERE ALE"HA 1418 ML/ BLBANCING ROERbatedoribed
.mmthick) and an a i AT oir 1 S Were sequentialfy prléd“fromthe upper side,

and were naisoxs@weps %95&911.3 SEEPNES St aat AMSIRIAE L @fe 18P SHoEHCL 020

pressure of 3 MPa fromthe upper side to adhere a part of the pile (25
mw dth). Tiwowt ugsmi@m foils of both sides of a | am nate obtai ned were
peeled off , then the resulted |am nate was allowed to stand for 1 hour at
a tenper gture of P@Byfeandazilbbuntidi tguadlef cabriedheutainethe thm=sancaade
was cut to 10 mmwi dth x 100 mm | engt h(adhered | ength 25 mm in size, then
a part not aallredddatlhtnébiates fet draf ta podiyra i afreg ah 2B ghdzemabidity
of 50% ) and a peel test was carried out at_peeling_rate 100 mm second and
a peel ed andredrpcagpon and/(ap ggFat L iR iR rFasPPENER acisbeF AsggBbbYe 24

t | | 8. N 1Q.. T | t th dinTaplg 1. -

[ Exanp 6 2] B R DR (i SO LR RS COREI o e oA e AP P e o] n

th . i h 4 fo v '
e SATe MG a5 LR RS 1L GXGEPLy 1o 140 O3 hS10Tpyd AU EKEL D Sa8e

1241 parts uene, € toluene solution

met hyl ahpnoxaned MVAES pr gducedxly oFOTaR MMz i iasedlcapOmmenyert ed
concentration=6 w%, 0.0087 parts of 10

i sopropyl i denebi Bfié nfedykbpzi sadniiatod dhadridkes ( nBowf exampid, bprgamlider ,
Ltd.) dissolved in 8 parts of dehydrated toluene, and the stirring tinme of
40 m nut es \eeroxideyalato asinephyise By Vikat ey Ingrdifte . £ycd@hexgone
toluene, 5 parts of the toluene sol ution of mtl‘% al unoxane, 0.0043 15

parts of isdARTPHIYendb? s? r AERPIENYILCYSHONRR A O rR et @R uf act ured by
Boul der, Ltd.),  dissolved in 8 parts of .dehydrated_tal , d t fprring
P or 60 MarEere hehekingaby bt Roars HPL R ae Yo Bi Y Fqlfpeldd!
additio a o} ' 20 1prQpy! s | ohexane copol yner
was 45 ggrtsr% an& i %%mg? ?%gbggggl'y#érl %gﬁ{)’cﬁ’eﬁéﬂ%?ﬁm was 9, 000, a

mol ecul ar wejedx) 3 | 3 psit t onpdshhryeash2anes, el s poent (Fakynas 93
"C, aglass transition point was -8 ~C, and a content of the VCH units in
t he copol ynaremwasy Jicfc hohéxags . [ Exadnplies (3ert-butyl peroxy)octane,

n-butyl-4,4-bis(tert-butyl peroxy)valerate.
2,2-bis(tert-butyl peroxy)butane, tert-butyl hydroperoxide,
20 cumene hydroperoxide, diisopropylbenzene hydroperoxide,
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
25 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,
acetylperoxide, isobutylyl peroxide, octanoyl peroxide,

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




A product i onP¥PAH08P%f i n- based copol ymer was carried out in the sane
manner as in Exanple 1 except that 441 parts of vinylcycl ohexane, 1241
parts of toluene, 14 parts of the toluenel6 PCT/JP02/ 08002 25 sol ution of

met hyl al unoxane [ MVAO produced by Tosoh Akzo Corp . , Al atom converted
concentration=6 wt% , and the stirring time of 40 m nutes were changed to
110 parts of vinylcycl ohexane, - 37 parts of toluene, 10 parts of the

I Luti hvl al , AN ! ) ,

?ESBEQ?Li& PfBetic e Bectndimartireprd ey At Dt iR ibone of a
t ai = Vi c.opol , ~

the copol yret” hesrg¥ e S HI-ERRE HIED LABZ1 Hedtl e, ] gopTboy £

di stributi ordy My 1 M@SenAdte?d HEBLELILBENPANBYLETIMp S RTi GaBbasgtd ! ansi tion
poi nt was 3Q£C,}§ﬁ% a con?en? of the Vcﬁquni sn%h théﬂ%opolyner was 13

-mol d. (Conpaiitd \er dpplPberdkyddcakeoakeki n- based copol yner obtained in
Exanple 1 was processed In the sane nmanner as in Exanple 1 to produce a
sheet - | i be aditeEl VieeriSilnseglentllypheaylldperaky diasngiradaoed dimyhes spibe
manner as in Exanple 1, and a peel strength thereof was neasured. The
result was SHSWKYGicamenate0dfednpihakyeshplamsiroxydiprriopPedia. based
copol yner obtained in Exanple 2 was processed in the sanme manner as in
Exanpl e 1 t Aiedeer LS epeery ] RETQ¥KELLdEPOBG €aquent |y, a | ami nate was

d di 5 .1h i I g I h th
e S T RO BB R ET, SR 4
o 11D 0B Bl AL 02 RRILS oI IFORL 080, 20

adhesi vg0 SyhsesuenidbutPlaedl nebetWwas tpLogeeestypl wales S Ter SBROMSEt @s | N
Exanple 1 , and a peel strength thereof ' was neasured. The result was
shown i n Talpesrckyreddaxpmaoatevectmghpperdkyneodecanoate, tert-butyl

peroxy-2-ethylhexanoate, tert-butyl
peroxy-3,5,5-trimethylhexanocate, 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-hexylperoxyhexanoate,

20 cumylperoxyneohexanoate, acetylcyclohexylsulfonylperoxide,
tert-butylperoxyallylcarbonate; and azo compounds such_as
azobisisobutyronitrile, 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



‘<Pr oduct i on RET/JEPAIHPR based copol ynmer> Wil e mai ntai ning an i nner
tenperature of an autoclave ( reaction vessel ) at 50 'C , hexane at a rate
of 84 . 7 10 parts/hour, ethylene at a rat®e of 2.8 parts/hour and styrene
at a rate of 4.15 parts/hour were continuously fed froma | ower part of the
reaction vessel. As a catalyst,

i sopropyl i denebi s(cycl opent adi enyl ) (3-tert-butyl-5-methyl 2- phenoxy) titani um

o AL B ) GO ECREL P ST e
0.000348) 0.,00108 0. 006912 I
.a pol yme% zatt oﬁ“ ]]1 vge%%‘x}ﬁ pcﬂl% ]E)&rnf-iggaogu?ﬁgfgkbgguéggggl %tqi tdfgt he

reaction vessgl ﬁgﬂtbggtwéf o ¥R Qb uitAgqpol ymeri zation liquid in the
e

pol ymeri zatlon Vess ecane u to the 1 nner volune of the

-pol yneri zati on Vﬁsﬁ{trﬁ§f@|\}i§é@§ﬂﬁ of nhelbzanak weaizddedotertifevased
pol yneri zation |liquid taken out from¥he pol yneri zation vessel to term nate

t he pol ygerigsad 0fme 2nth @RheOpetsanhasrdeRbioaposyabLyWasos akenood diy g,
removi ng the solvent through steam stripping in a | arge anount of water
af ter de- norporefescamidy viat ereavesii il / endoair t édubardy pCebeanbdiygit. ldndaay.
The ol ef i n-based copol ynmer obtai ned above was processed in the sane manner
as in Exanpl? O &l privermeetie shbev- PpkétaeﬁeW\?éanlcquﬁtMUBOOZ 27

Subsequent | | am nate S oduced m& S nner as Ie 1
and a peel )S{l{hl"ﬁ“l \g?tevéé‘ r%@a% *I"ﬁ’e ‘fé’s‘?ﬂrz? USRS %%\ﬁr? |urF
MOc¢ mcd %J@ exé&ﬁi ' aéﬁegivé%, tackifiers, modifiers of adhesives,
10 heat-sealingagents,paints,primersforpaints,films,sheets,
construction materials, building materials, automobile parts,
électric—orelectronicproductsandpackagingmaterials.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 agénts,
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,nucleatingagents,flameretardants,oilingagents,
and dyes;: pigments such as a transition metal compounds(e.g.

titanium oxide(rutile type), zinc oxide), carbon black: and
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inorganic or organic fillers such as glass fiber, carbon fiber,
potassium titanate fiber, wollastnite, calcium carbonate,
calcium sulfate, talc, glass flakes, barium sulfate, clays,
kaolin, fine powdered silica, mica, calcium silicate, aluminum
hydroxide, magnesium hydroxide, aluminum oxide, magnesium
oxide, alumina, and celite. Further, the adhesive may contain
a solvent such as water, an aromatic solvent (e.g. toluene,
xylene), an aliphatic solvent (e.g. hexane), an ester (e.g.
ethylacetate, butylacetate), aketone (e.g. methylethylketone,
methyl isobutyl ketone), and an alcohol (e.g. methanol,
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 weight. When the adhesive contains the solvent, the
modified olefin-based copolymer, stabilizers, additives,
pigments, fillers and the like may be dissolved or dispersed
in the solvent.

The laminate of the present invention is one prepared by
laminating a base material and the adhesive of the present
invention. The basematerial include, for example, olefin-based
resins such as polypropylenes, polyethylenes,
ethylene-propylene copolymers, ethylene-propylene-diene
copolymefs, and styrene-butadiene-styrene copolymers:
thermoplastic resins containingpolar groups suchas polyesters,
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
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polymer materials such as papers and woods. Further, in the
laminate, two or more of different materials may be used. Among
the materials, thermoplastic resins containing polar groups
and olefin-based resins are preferable, and polypropylenes are
5 particularly preferable.
The base material may contain the above-described
stabilizer, additive, pigment, fillers, solvent and the like.
A form of the base material includes, for example, a form such
as solutions containing a pigment, a solvent and the like in
10 the thermoplastic resin containing polar groups or
thermosetting resincontainingpolar groups; and films or sheets
such as decorated films; and the like. Among them, the
solution-like basematerial prepared by 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
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and a solution-like base material on a base material and then
heating them; and a method of laminating by co-extruding a base
material, sheet-like adhesive and a base material.
The present invention is explained inmore detail by showing
5 Examples below, butnot limited thereto. In the Examples, "part”
and "%" mean weight if no denial.
An intrinsic viscosity [ 7 ] was measured using an Ubbellode
viscometer at 135C in a tetralin solvent.
Amolecularweight ofanolefin-basedcopolymeroramodified
10 product of the olefin-based copolymer determined by using a
gel permeation chromatograph(GPC) under the below-described
conditions, and calibrating the measuring results with
standard polystyrenes{molecular weight 688 to 400,000).
In addition, a molecular weight distribution was evaluated as
15 aratio(Mw/Mn)ofaweightaveragemolecularweight(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: 140C
Measuring solvent: o-dichlorcbenzene
Measuring concentration: 1 mg/ml
A content of vinylcyclohexane units in the olefin-based
copolymer was determined by using. a >C-NMR apparatus described
25 below.
I3c_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: 135C
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An content of maleic anhydride was determined by dissolving
a sample in a small amount with hot xylene, purifying it through
precipitation with anhydrous acetone, preparing a xylene
solution by dissolving the sample again, and then titrating
witha 0.0l mol-NaOHmethanol solution under heating (110-120C)
using a phenolphthalein indicator. In addition, the content
of maleic anhydride was calculated as a dibasic acid.
[Example 1]

(Preparation of base material>>

A film of 1004Um-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.

Further, a formed sheet of 2mm-thickwas obtainedbymolding
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>

Into an autoclave having an atmosphere replaced with argon,
441 parts of vinylcyclohexane and 1241 g of dehydrated toluene
were charged. After heating to 30C, propylene was charged
therein to 0.4 MPa.

Further, l4partsofasolutionofmethylalumoxane intoluene
[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
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dehydrated toluene and 1 part of the foregoing toluene solution
of methylalumoxane were charged and stirred for 40 minutes.
The reaction liquidwas poured into about 5000 parts of methanol,
and aprecipitatedwhite solidwas collected throughfiltration.
5 The solid was washed with methanol and then dried under
reduced pressure, to obtain 243 parts g of a
propylene-vinylcyclohexane copolymer (B-1).
| An [ 7 ] of thecopolymer (B-1) was0.18dl/g, Mnwas 10,000,
a molecular weight distribution(Mw/Mn) was 2.1, a melting
10 point(Tm) was 116, a glass transition point was -5C, and a
content of the VCH units in the copolymer (B-i) 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 hdur after heated to 140TC
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 separétely fed into
the reaction vessel through introducing pipes over 4 hours.
Theresultantwascooledix:nearroomtemperatureafterstirred
additionally for two hours. Thus obtained reaction liquid was
25 dropped iﬁto 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
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(B-2).
Agraftedamountofmaleicanhydride inthismodifiedproduct
(B-2) was 2.12%, and as a result of measurement by GPC, a weight
. average molecular weight (Mw) was 20,000, a number average
5 nmolecular weight'(Mn) was 10,060 and a molecular weight
distribution (Mw/Mn) was 2.0.
{Production of adhesive and laminate)>
A pile of a steel plate(4 mm-thick)/an aluminum plate (200
Um)/a polytetrafluoroethylene sheet(2004m)/(B-2) + 504m
10 PET(polyethylene terephthalate) frame/a
polytetrafluoroethylene sheet (2004 m)/ an aluminum plate(200
“m)/a steel plate(4 mm-thick) was pressed, and then
polytetrafluoroethylene sheets were separated to obtain a
sheet-like adhesive in which the (B-2) was an effective
15 ingredient.

Next, an aluminum foil, a base material(a polypropylene
sheet of 2 mm-thick), the sheet-1like 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 T and a humidity

25 of 50%. Thereéfter, 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 peelingrate 100 mm/second

and a peeled angle of 180° . As the result, a peel strength



PCT/ JP02/ 080F2TZ280218802n0di f i ed ol ef i n-based copol ymer of the present

i nvention can be used as, for exanple, adhesives, tackifiers, nodifiers for
adhesi ves, heat-sealing agents, paints,priggers for paints, filns, sheets,
construction materials) building materials, 5 autonobile parts,
electric/electronic parts, and packaging materials. The adhesive of the
present invention has nmarkedly excell ent adhesiveness to base materials

such as polyolefin resins (e.qg. palypropylene). 10 The adhesive of the
present i nverltd B AT Ry Lane Yast &gt (ﬁ'g(cllga g MafeFPENs-tSharPdPAGhered

‘materials, h usbggﬁ_of househol d appl i ances, pol ypropyl ene | am nates for
.autonobi | e exteri Sukh as bunpers, door noles, door mrrors, and door
under-covers by, for exanple, lamnating a decorated filmon 15 the
adhesive of the present invention, or coating a paint thereon.
.PCT/JP02/OBOQ%xg%ﬁgemjws 1. Anodified ol efin-based copol yner produced by
graft-polynerizing an al kenyl aromatic hydrocarbon and/or an 5 unsaturated

carboxylig aci d @ peeduettiot oEheh edlet Dn Wasb&fddp r geplctelied out
containing repeating units derived froma linear Cx-ol efin and/or ethylene
copol yner of iet lrhlees@mentharepaata nginurixanpbs | Veslk¢epn dhaknyl Llcpapasndf( 1)
or (Il) described below. 10 Vinyl conpound (I): a vinyl conpound

represent ed FynyREYgdiodrerarter kdhd rECRER 0 ®i hAdRartofdihmmtrénenes
and Bl of the substituent R are res ectivelé -1.64 or less and_1.53 or nore

Vi nyl conpouf@IEtirn of mehiRy hpeeryn ¢ BiHMAC aRA A PeT 28R & U fFoF8rnul a
CHz=CH R i ' i d : _
Rt €0, SbsLELento R Le. 8¢ peRORIAEY 1Or ol 6g AT AL oroup

2. The nodified o ased polymer accordi ng I"ai"m

substitupht Rs8hrbpS1MidiHe SR L] ) &k $raohyGhoak kuh ogfiQup. 20 3. The
nodi fied ol efi n-baséd pol yner accord¥ng to claim1 or 2, wherein the vinyl

conmpound( ) i(manumacteireohsxdBrilder ThEta0)li 8ie6onkeld Anbas i yoter
according to any one
dehydrated toluene, and the stirring time of 40 minutes were
changed to 110 parts of vinylcyclohexane, 43 parts of toluene,
5 parts of the toluene solution of methylalumoxane, 0.0043
15 parts of isopropylidenebis(indenyl)zirconium dichloride
(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 [N ] 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 T,

a glass transition point was -8 C, and a content of the VCH

units in the copolymer was 7.6 mol#%.

[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



of clains 1 poT/Bozibmeei n the ol ef in-based copol ynmer is an ol efin-based
copol yner of ethylene and the vinyl conpound ( I ) . 25 5. The nodified

ol efin-based pol ymer according to any onegpf clains 1 to 3, wherein the

l-i near cx-olefin is propylene. 6. The nodified ol efin-based pol yner
according to any one of clainms 1 to 5, wherein the al kenyl aromatic

hydr ocarbon is styr ene and the unsaturated carboxylic acid or derivative
PCT/ JP02/ 08002 f' thereof is malefic anhydride. 31 7 . An adhesive
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@10% & () - 3%6&01/815?& Or k' Q%"ﬁ@g@{?ﬁ‘oﬁl‘ -dditd co‘h&:@.lm%(usly fed from a lower
part of the reaction vessel. As a catalyst,
isopropylidenebis(cyclopentadienyl)(3-tert-butyl-5-methyl-
2-phenoxy) titanium dichloride,

15 N,N-dimethylaniliniumtetrakis(pentafluorophenyl)borate and
triisobutylaluminum were continuously fed from a lower part
at rates of 0.000348, 0.001081 and 0.006912 parts per hour,
respectively. In addition, a polymerization liquid 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 watef 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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7. Anadhesivecontaining themodified olefin-based polymer
as an effective ingredient.
8. An adhering method of a base material, comprising using
5 the adhesive of claim 7.
9. A laminate prepared by adhering the adhesive of claim

7 to a base material.



