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Field of the Invention The present invention relates to pressure-sensitive
adhesives ) pressure-sensitive adhesive sheets or filns, and hot-malt

adhesi ves. Specifically, the present invention rel ates 4 ebruary 2003
pressure-sensitive adhesive used for such as pressure-ssnsitive adhesive
films which pressuresensitivelg adhere to the surfaces of a synthetic resin
pl ate, decorative plywod, netal plate, coated steel plate and the like to

protect the surf aces sqQ th S i.on ratching are

prevent ed, pressure- sens%t#%%%gsﬁfggﬂggﬁ ﬁﬁg&ﬁ%&n‘gl i ncl udi ng maski ng

t apes used for baking coating of an autonobiles and the |ike, nask=ng tapes
used for solder imersion of printed wiring board and the |ike, as well as
ot her uses. The present invention further relates to hot-nelt adhesives
used for adhesion of a polyolefin resin, nutual adhesion of rubber,

adhesi on E%&qugfg%ﬂ%eigggnggggriaIs such as rubber and netal, and the

like. Bal groun he T nvention Conventionally, pressure-sensitive

adhesi ve sheets, of pLebbhs shpRded fan Y ecl! 0o s0lrbNReRYk134e Of 2

coat ed body 4" February 2003 materi a |'ectric, electronic

pr oduct s,m%-@swagcropfé§§u§@dsaﬂ§ikwe,a@@gsiughsiézeg%%ueﬁ-ﬁfﬂﬂ,t @
adhesi ve sheets or filnms should have excell ent pressure-sensitive adhesion

and si nulgsneaustyadskeulidie ghbeikache1geelwck egsitynaf Laretis@ohher eof

wi thout polluting the surface with an the pressure-sensitive adhesive.
Recent | y)rfLes8Br &oS@rsddurs -akresitder s ettt s O ef ulseRl caprasimaea
substrate nade of a polyol efin-based resin are increasingly used instead of
pr essur e-seassuree sedirisi e Sfwsive films whiph gimegsumabstrate nade of
a plastic vinyl chloride resin. As these pressure-ser_sitiva adhesive

sheet s or sensiivs-vedihrrBRRG B Shpstuniiacendd dfsyvn Puod Yt eRisdabateresin (
there are mainly used those integrally forned by co-extrusion of a

pr essur e- $EFSRE AT AIHSTIRA | AFr nRdetsf &R T /Ead Pilfe ordndPBhous
pressure-sensitive adhesive such as ethyl ene viqylacetate opol yner (EVA)

-3, | owldEsitS Dof efhyFBReSUREAERE PRKER2OruS hradReFLoReRBht i ve
dhesi | d f | h t - - St bl ock
Copol yier S S AT SHET LA SO0 e RANAAN RFRE LE o B s BV CHEGTFer (
SEBS (5 ] i . - i d
orossur o SAE AL Sndtindndid g BbE ] S PUE MDLLS AVERIRY O1°

under hi ghy{ efPEEALYE € @N¥LEORAEN 116 NaRYSIOaLULRS JU 4 tﬂﬁstet@_flc&p%%lgfefrt i me)
causing increase in pressure-sensitive adhesidon force leading to difficult

peel i ng frofmbbeieaabed phbadted @aAVHIRG Board and drebruady, 2003;e11 as
pressure-sensitive adhesive, and the |like. As a pressure-sensitive adhesive
sheet or fothecausiasg nfhehamgsewtt Hnvfeediapsef witheperetenegnder hi gh
tenperature environnent , Japanese Patent Application Laid-Cpen (JP-A) No.
4-55488 di Beltoges taaghesdiis serdi Epveadiihetiveofi rpcnptéfingasin,
pressure-sensitive adhesive |ayer made of a pol yethyl ene or

et hyl ene/ a®¥t&™n aBHT IR rohali P 5. deABREo8f B BRep HERRTIRES and a
melt index of 1 taq 20 g/10 mnutes forged on one surface of a substrate

| ayer nade“ﬁt%fﬁékﬁni%?%s??cruag?ﬁ ang PeRés . AR T BLN%7791 discl oses
a pressure-sensitive adhesive filmconposed of a pressure-sensitive
adhesi ve | ayer made of an et hyl ene-cx-ol efin copolynmer having a

meightaver%Qgﬂg££gﬁﬂhagfm@hgh&nw@hggo§ X 104 or nore , MV M of 3 or less
0

which is arati© the weight-average nol ecul ar weight to the
nunber - aver age mebaeuhan oxaiahkt, %es@u%l-ts!e@&% B A2 ddt PI
o

anal ysis of 110 or nore, and a heat of fusion J/'g or less, and a
substrate npdemofiwtérde @ yObebizachazsedo o d s HMENELr LheSErea bady
pressure-sensitive adhesive filns have | ow pressure-sensitive adhesi on, and

particul arl yreexse@ndy Woaweired ptesayecaBenStin¥eoadhesban AlbuiQwWhng
t enper at ur e
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On the other hand, hot-nelt adhesives containing EVA and the |i ke have been
devel oped. However) these have di sadvantage properties such as insufficient
flexibility, crystalline property, and the like, therefore, the - 3 r 4
February 2003 pressure-sensitive adhesi on changes signi4f rFepfldry ZEp@Endi ng
on the use tenperature, and particularly, under |ower tenperature
environment, sufficient pressure-sensitive adhesion is not obtained.
Further, since adhesion tenperature not |less than the nelting tenperature
is requi megkéhtadshorelesittiadesivrambcnproductsbl afdbrawtRakies to

whi ch be adhered tends to show thermal deformation. Further, rubber

adhesi on zmdptrexdsiisrctarnd sachi pedsguvRveyensidive Résesivymphgessoddct and
the |like are produced by |am nating un-vul canized rubber materials and than
vul cani zi fhigylnsrshauédi baverpyeybtent Hares $4Ta - fraSidHhvehathg sdCroAfRy
adhered rubber adhered complex is not_obtained. since when the

above- ment LBHed 3RS L Fat B9 & Oy PREnF AR PR ST bHY AN FelRfen

un-vul cani zed rubber rmaterials nmay be, poor, the vulcanizat]jon speed,
PListifg th

cross- | i nkPRG 0T i B Ehe? TREy SHTHRS cAhtPy$RI E88ing to no
et o1 - pr OBF SRR REVALET VBTGRP ASVEr COPCPBFLYLUPEar ABE AREnERE Ko,
the | ke BETRTE.ERESEE COpAPEd LI L St 2 (BEE° PR 68N ERAde Aot 11 ol .
2 ol enty, Ruibel: ok kubRer oheals, have .05 added olaga Lnal pd br et
o b EDEE AL SR MR T LB LR R R e oo
edge portiéﬁ@sér&%eaHQ%EEQEhg plastic vinyl chloride resin. As these
pressure-sensitive adhesive sheets or films comprising a
substrate made of 2 polyolefin-based resin, there are mainly
used those integrally formed by co-extrusion of a
pressure-sensitive adhesive layer made of a low crystalline
or amorphous presssure-sensitive adhesive such as ethylene
vinylacetate copolymer (EVA) 43, low density polyethylene and
the like, or a pressures-sensitive adhesive layer made of an
elastomer such as styrene-isoprene-styrene block copolymerxr
(SIS) 43,hydrogenated styrene-butadiene-styrene block
copolymer (SEBS) 43and the like, with a substrate. However,
the above-mentioned pressure-sensitive adhesive sheaets or
f4ilms have problems that when left under high temperature
environment, change occurs with the lapse of time, causing

increase in pressure-sensitive adhesion force leading to

difficult peeling from the coated body. leaving a



rubber sheets. As the above-nentioned adhesive, there is mainly used a

sol vent type pol ychl oroprene adhesive. Since an organic solvent is used in
the above-nentioned pol ychl oroprene adhesive, the organic solvent is
vaporized in execution, causing undesirable effects fromgRe,s gﬁﬂgpglnts of
safety and hygi eni cs for human, and environnmental protection. t he ot her

hand, ggg&rgdggﬁl %ﬂyéﬂggﬁg P¥ecog38qululff§klfler resin into

rubber Iat X“157suUgg es as an adn eS|ve u5|ng no organlc solvent however,

“hi h

s PR ggté. LR R é?afsﬁé e
t

mmterial o abeigbsh opfﬁgg\%rea?%%%{‘;ﬁ’enryﬁ%ﬁﬁe{s s ?“@ia%ﬁeea rSoirrrb%wrene

and the Ilke i's allomed to i rvene between rubbefs_ to \be adhe

however , tqﬁ%aﬁﬁﬁﬁd%aﬁﬁgtaA%@iiFPFlPHa atfe ?P%le{q?tﬁwofNQ rﬁbﬁéﬁaédhered

conplex is_ ) owered due to hardenin the her.ed p i on of the
InventionQJﬁé$°§ﬁ§sé ErESFE SR sf%ﬁgepp anéiiTw%°mBﬁgHEBén& t hat
t he above-nenti oned prohlens are sol ve |n a novel _ol efin-based
copol yner %%ﬁBrEeFF&sﬁ'?ﬁ&laﬁ %ﬁ?/e r"tﬁ%i'tqfeé BR&YE TR PEst i ¢
resin conposition - Februar 2003 obtalned by using this

ol ef i n- bas%‘éhlé%ﬁﬁﬁ%rﬁar°19ﬁanh§980é-§ﬁ‘;ﬂrethé'd’1t% Pdeqeikty et i%h o
present invention relates veI ressure s itive adhesive conprising
a specifi @’boi?ﬁ"éraﬁﬂl ehmei% ’ﬂ@g r?d)pl%/]sfq I RYFRSERPBEL: P ng
havi ng excel | ent balan%e of erX|b| é Qﬁ si stance, _col d- reS|stance
and weat hé?2¢ &R 8! ﬁuQal“?Eélt\?e tmage of| 3 tBsrPOSIE i KPSin
pressure-sensitive adhesive, and a_hot-nelt adhesive. Mre partlcularly,

Do o oo RO HIBTe | OF -PoNoued 1o 27 9L cALaFLoseRa R IRAe SR SRR R AR

pressure- senS|t|veé%#adheres or_ adheres w t hout USIEf an organi c_sol vent,
and mai nt AR SHVELHN FPEROREE O A PTAFS WHTESTHHL W T R S SRS hGYEEL r ene
change with the | apse of tine even under |ow tenperature environnment or

hi gh t enpdiaderefead WHQTQGM4W§W°%KWPFOWH{% g stpkgture

under ‘which a connected article is placed. Nanp the present invention
rel ates tcﬁ‘éeﬁ'?€§s'ﬂ?ée§8|1r§irt Fed ghdh Me 0& écﬁﬁb?l ang‘%? oM/ MR 9 Sdor

copol ymer wherein 1 | ef i_n- based, copol ner has tensile strength
P ook MAE RIS @ AG Rgtis 9#5&*@2%&9% 5V8Epes Bpipgidar welght

to the number-average molecular weight Mn, .a melting peak
temperature in DSC analysis of 110C or more, and a heat of
fusion of 100 J/g or less, and a substrate made of other
polyolefin-based resin. However, these pressure-sensitive
adhesive films have low pressure-sensitive adhesion, and
particularly, extremely lowered pressure-sensitive adhesion
at lower temperature.

On the other hand, hot-melt adhesives containing EVA and
the like have been developed. However, these have
disadvantage properties such as insufficient flexibility,

crystalline property, and the like, therefore, the



and ( 2 ) the elongation at break EB( %) of a resin conposition obtained
in blending the ol efin-based copolynmer with a pol ypropyl ene-based resin
having a 20[ err] xyl ene-soluble - 6 4 February 2003 conponent content of

20 wt% or lass satifies the following formula 1: 5[2/" 0} Hep304kf 9008l a 1
Wherein, S[2/61 represents the gradient of a primary straight I|ne obt ai ned
by approxi mation according to the |east square method of a multiple

regression curve in Pa=0 . 20 to 0, 60 region of a multiple regression
formul a derived by

ol otti ngpsﬁssaroenga%‘?aﬂ%avabar A FRIRER EhaRh e AUt QORBRERES"Y he
resih CORROSHL QP QN LB RLdaRL e BN R Ryl FONLRAL - PLORREL T on P of
t he ol ef P base co 0

cont al ne I n the resi conposli tion on the

absci ssa . wheral oy E’é LERE E3GRER !, h%uw:.gﬂt GOSN s RFOPOERLQR10E the
ol efin- base copd?

ymer contained in the resin conposition) and said
mul tiple

: ﬁﬂHéﬁéhOEszBQUb%ﬂ%¥%€E'a?h&thgclU@%%d%”éﬁﬁ%si@§5t at seven
poi nts of Pa-0.00, ~0.20, 0.30, 0.40, 0.S0, d.60 and 0.70) and when further

nunber ofy HhOE8 +3ER hHEhEER0n 2 knRany/Be Lies t%&x%e&%&@ﬂté aklde @i ftad ed
mutual ly at an interval of 0.10 or less. The present invention al so rel ates

to a presgiseadheti-ve13enddsveras el ndt fsulif0mrd st ng ddwerial to
above-nentioned prgspeme-sensitive adhesive, and the third aspect of the
present ivweathexrddy werid -1l §hadhelse yea LoapEbsBg ifole above- nmenti oned
pressure-sensitive adhesive. 4 February 2003 Detailed Description of the
| nventi on The @gheftiebasedboepokfnesiosedomplieke spreesintas rvemtzon

conveyer belt, hose, lining product and the like are produced
by laminating un-wvulcanized rubber materials and then

vulcanizing for adhesion. However, theres is a problem that -

a strongly adhered rubber adhered complex is not obtained.
since when the above-mentioned rubber materials are laminated,

compatibility between un-vulcanized rubber materials may be

poor, the vulcanizatlion speed, cross-linking form and the

like may vary significantly, leading to no co-vulcanizing

property. Moreover, it is known to use a rubber sheet as a

water-proof sheet in water proofing of concrete buildings and

the like. However, since the size of the rubbez sheet in

molding. vulcanization and the like by far lowers as compared
with a sheet used in construction £ield, a plenty number of

rubber sheets have to bs added along length and breadth

" directions at construction field. Conventionally,

therefore, many pieces of rubbasr sheets are spread at

executing £ield, and edge portiong thereof are overlapped and



is an ol efin-based copol yner having a tensile strength at break neasured
according to JIS K 6251 of 2.0 MPa or |less, preferably 1.8 MPa or |ess,
nore preferably 1.6 MPa or less, further preferably 1.4 NPa or |ess,
further nore preferably 1.2 MPa or less, still further ah Qb@@Iy 1.0
MPa or | ess and particularly preferably O . 8 MPa or Iess i en the

tensile styengip.al,breakabs ol oh bl ddioL e LESULLT Bnglef kfighased

COpO| yner an er nop c resin COI'TpOS n contal nl ng

ol of i n-base o V%xggsﬁgareAgnftﬁr'% b HSHLBbLLEY adhgad 10 10,8007

pressure-se si on force o ressuré-sensitive adhesive

t |
Che 11 oxt 185y PEBdch B8 TeeR t%@m%&ﬁ%ﬁlo% W@ adnsRiy s 5N LG)
f bly S[2/ b th
preferab 1 vty s Soc i HEAU LG Hhe By oty Then e
relation &° ¥ﬁﬁ£pgogrepﬁead SiveIJ€§§NQE§ §60%°£E t?ﬁgvsngFﬁeéased
| d th | ast t
Eigfi E:E%st:négigpg ngpa%?ic L:?Lg{ld?cgvﬁ?ﬁéfgge#q sﬁc fhﬁ?l fsore stabl e
pressur e- é%%%?g?an gh8si ég%%x? é%%%%eﬂﬁgﬁagl gﬁﬂni%Or ependlng on

envi ronnent al g ire u der_which a c nnecgg y obt ai ned % using a

pressur e- s?h‘ﬁ"f?’\'} eﬁ ResPFe SR né)rih %o?) pIAtSANEE in the
f hot - ne h f t

bor t1 on batHEST BB BeRe i, conEasAs c&#&%r" R4 gabRes

[ tipl f bt d b | ot t th t b k
o ( by EREsE) Onﬁ@g%?%‘g Yé%‘ia%?é{%}ﬁeesvrégf’ﬂgeahgﬂg.?fgﬁng OBRLo8RE ot o

and the ht cont proportion.Pa of the ol ef opo

cont & ned REWERER, é&ﬁ‘%&éﬁ RBnestYimhag Rt shl anp el AdhaRi Fozeeyl at e

b of §he SfBeFk R 3319?@%@?Q?ég?%%@%og‘a%a%“?ogaﬁiiorgrb{] 8958580 g

0.70. -The el o on at br B %.,) of th resin comnposjtion c

measur ed ateR 3‘%%‘% LI s ﬁa"ﬁrztgié o'i"'2 n‘U&‘} ioh:1 e mFgPﬁ'SNo 3

test piece at a ,tension eed of 2 nber f.the test piece

was 3" anceShe8ipRnAG, FutRERS Gt dARER %P&&ég%s e T EaL P AR, B8 uPt

Herein, f(?l'le.gl'l-pressure polyethylene, polypropylene, polystyrene and
the like is allowed to intervene between rubbers to be adhered,
however, this method has a demerit that the flexibility of

a rubber-adhered complex is lowered due to hardening of the

adhered portion.

Summary of the Invention

Under these circumstances, the present inventors have
found that the above-mentioned problems are solved by using
a novel olefin-based copolymer having certain specific

physical properties and a thermoplastic resin composition



obtai ning the neasured result of higher accuracy, the nunber - 9 4
February 2003 of the test piece is preferably 5 or nore, nore preferably 7
or nore and further preferably 9 or nore, and the resulted el ongation at

break can be arithnetically averaged to give a result t d@y
rremoving the result of irregular |ow el ongation at breaa)ﬁayu?sggre erabl e

to del ete Jwedd A 6qreyeakiing kans |QLstiemghbeat cBbRAK MY Chad$ BOYeOr |ess
of the nmedian of the neasured results or of the average of two val ues

surroundi gy hte FEEI BRe BRdsketaridsu®iisal |y average the remaining
measured results to give a result to be used. For blending an ol efin-based

copol ymer with ﬁ@gf?wéeaxl SRR IASESh r£81 At 8aVEBY a2 A X W) Als gL LbI e

conmponent cont ent 20 wt % or | ess, the conponents nay be advant ageously

kneaded u%%ﬂwy%aﬁagﬁggnao%&a@ﬁiﬁe;s?fﬁw'ﬁiﬁ&%&?&n%h :

Brabender m 1l , Banbury m xer ) “press r, ruder, Tw n-screw
t ruder, | i [ i ich
R LR T A
from 180 “faxdifoe ofP1EREYLLSE S HLL: CPOROSLDIAR | SoREOREsTRLANL S Snihe
y a nethod ac 6

defined thickness cording to 0 grve a sanple of

the tensi hiodinds Thes abaKE=To A0S OHLD! Sholll! LuPl PUGRRLO0 cap be

cal cul ate or ‘exanp ods shown"in a oyobl- Kagaku

Gjut h t ' is tistd cal t f i st d
cher cal G JEES, I QUEERLT L YU XS el B ndRe e sl gl S 2"
chapters %o:héaﬁ%g‘%ﬁculér ) he trﬂg t ferit ‘tnve éiggbr %.ré‘te?sOQ:’go cgrrel ation

coefficient e gradfént al ned by strairght" Tine regression using
" Kagakusnd oy o RECar Gy a1 uanir s (atel e ER SR che fyRey shovn I
SLalist] calaiiEi0ptof oarlel ARAIERL 2R0LRERRR, Goffentl dnfPub

ZEE%IE yBrE kﬁﬂ%ﬂéjﬁfﬁéiﬁfﬁ Pr'ui éﬁ?;%“%%*{j £ ?‘é%”?ﬁz%ﬁﬁn?&“?‘??ﬁgt e
\rll\ztetjreienan(f!%éi on ;) %1 resim conposi |O{#SI5[ %/fg% E{egt%g]\éf}‘%% #o_r n}Jeﬁtg of
pri mar y’ ﬂ%a%%&%%sgégé g?ﬁ‘@%‘%ﬁ}y &aﬁgg%% n%%gﬁggc%ggjﬁ diérrllgﬂtrgoqﬁéeﬁfeast

100, 60 r o e S LY RIPE, BRI TR ol At vy M e

to 0.60 regions o pl e regression erive

nmul tiple reHesstof Q£t§§§Hr&% %@§£%§?Iby plotting the elongation at break

EH ( %) according to JIS K 625 e resin conposition on the ordinate

and the wei ght gontept Eh%pﬁrrgs%hfaiﬁ%ﬁﬂf R ebha+Rasaq, PRl YdRire -

contained in the resin conposition on the abscissa wherein, "Pa represents

the wei thsé&%‘i’@ﬂepé&HQEELiv_Q“c@mﬁfﬁﬂl?féﬂ'Qi‘éf@nQ%@éﬁ“’Joﬁ&%@éf‘ed in
the resin conposition. Herein, said nultiple - 1L
wherein
(1) the olefin-based copolymer has a tensile strength
at break measured according to JIS K 6251 of 2.0 MPa or less,
and
(2) the elongation at break EB(%) of a resin composition
obtained in blending the olefin-based copolymer with a

polypropylene-based resin having a 20C xylene-soluble



4 February 2003 regression fornula essentially includes data at |east at
seven points of Pa=0.00, 0.20, 0.30, 0.40, 0.50, 0.60 and 0.70, and when
further nunber of points are included, all Pa values are essentially
situated mutually at an interval of 0.10 or less. In thj | at, R[ 3/ 5]
and R[2/6] are preferably R 3/5]-R 2/6]0.20, nore pref eAf iﬁf)g“a% 2003

R 3/5]-"R 2/6]0.25, further preferably, R(3/5] -R 2/6 ] Q0.30,
particularly preferably, R 3/5] -R 2/6 ] ~0. 35, nost preferably,

R[ 3/5]-R[2/6]0.40. Wen the ol efin-based copol ynmer used in the present

i nvent i afbfipeRenat caattiesfty cthedretatdmne of foriaf ned cind farlnwing, the
resulting thernoplastic resin conposition nmay have inferior stability of
surface fefmudaanct conditi on such as bl eeding on the surface with the | apse
of time, and the like, therefore, stable pressure-sensitive adhesion force
with the | apse sff 2t/isie=magonot be obfeimella dependi ng on environnent al

t enperature under which a connected body obtained by using a

pr essur ewbemsilin v & [2dfdsrepresapicssing grirdicapobfnepdimavastdalantt he
other hand, in the case of - 12 4 February 2003 adhesive use for a
pressur eldmgs PRitEA e &Y BPPFPKAPALRERAFGORALREr tof tRR drasdh8EYaF epr obl ens
such as renmaining of a pressure-sensitive conponent on the surface after

r el easi nBEtORF Che® MRS FRETHF 2FPR- PSR LERRT Y ne? TR P FeBHE™pr esent

i nvention it is.further preferable that_the relation of the._ faqllow ng
formul a S’g & ?&b‘iié‘ﬁ T RdA PR TR Aed POV &SRR (T LR T BT r om t he
standpoint of stability of surf.ace nature and condjition of a_ resi

conpost ( S ST of 7 s opdRtana BrmerErints o Py G [ o) 6
| represenly i pa 4l apl Gl hls Dl iR Ys RS AL 004 LY Srgméu{@%@svmon _
approxi matTon according to the l'east square met hod of multi pl e Tegression

curves in,Pasle 30-59n8te égdagﬂe!:@é:@%ﬁt Dot eflt oB0obeYLBASERI o2 i tiple

regression fornula derived by quintet nultiple régréssion of a curve

obt ai ned dyephol-tiarked R R)16RGA! ontatnREeak B rdin a6mPbELRI 0! S K
6251 of the resin conposition on the ordinate and the wei ght content

proporti ophBaaifsdihes®| whenabasedacoporgarn taordad nesh 4t t bent€stn
conposition on tha, absci dsa wherein, Pa represents the wei ght content
proporti oprofpdiiel ot edf nthaselle€dpobpsed capdineskri conbeinedi in the
conposition. In this relation, S[3I5] and S(2/6] are preferably

5[ 3(51- S[ ZeElEm Treopesdtppafieraldl p2aid multiple ragression formula

essentially includes data at least a2t seven points of Pa=0.00,
0.20, 0.30, 0.40, 0.50, 0.60 and 0.70, and when further number
of points are included, all Pavalues are essentially situated
mutually at an interval of 0.10 or less.

The present invention alsc relateg to a pressure-

adhesive

sensitiveLgheat or film comprising the above-mentioned
pressure-sensitive adhesive, and the third aspect of the

present invention is a hot-melt adhesive comprising the

above-mentioned pressure-sensitive adhesive.



S[3/5]-9[2/6]~-90) - 13 4 February 2003 particularly preferably, °
S[3/5]-S(2/6] S-110, nost preferably, S[3/5]-952/6]S-120. Wen the

ol ef i n-based copol yner used in the present invention does not satisfy the
relations of formula 2 and formula 3, the resulting ol ehimshasRAd2eemol ymer
and a thernoplastic resin conposition containing this olefin-based

copol yner pigyaeye Beehyenie & {hexihibhiyomheat resistance,

col d-resi stance and weat her-resi stance, and poor stability of surface

iature and condihpQi e DL 868L8 oY IDYR PRATIR- HRDDIdsuh Ah08HRE T ce

may not be obtal ned, depenglng on ‘environnental tenpérature under Ich a

connect ed 1ockn 0BG i 1Pl b1 PREFSHETLAENS U difs AEDCSLKENGERDEIS! N0

t he copol yner Is p?aced. ol'ypr ene-baSed resin having a Xyl ene

sol ubl & CUPORENeSORLER oANIFONS JRES 4prellfedalD f1p2 brl Beble

present invention Is a polypropy ased resin ( I's selectéd from
Fol ! bwi ng Saserraaty, £280pd08 1O, Wbl phe e P OTE € 3lR s ke L dtnen
accor ai ng T4 REE (BFPERERBTS PRACHP a7 L EER P B BHEE 680 MELER=3M09, 070
The oo o <2 AR BEVERBE™ AL B1 HIRt: RObhEeR e f iR LeBHE1 | g
Fbom tempdhit B i PR AIOR Kia B o sl e S APRES W 1
Cemper at orehaRartnain eRE b AR SFREnyd) sRel b ERTERERD

wyl ane- | nttELE RAnsa E&bol £, df WA EEERRT AT 7 PORA e ok ehon

the dried &lj%+€£fhﬂﬁ ' yhlig %ﬁ%’lﬁ-{‘%?éegd‘ggéggi%e@‘%é{fi%f#ﬁmrOint he

I
xyl ene- sol e conponent 1sC € wWelg erence fromthe

R L e L e LA R S
based on e uel B! 500 A3 UdIpl1 SRR anb1U2° U ORY) oPRs RS0

resin (X) "havrn
composition, and in the case of use as a hot-melt adhesive,

the flexibility of the connected portion becomes poor.
In formula 1, S[2/6] i1s preferably
sS[2/61=—800,
more preferably,
s{2/6]=—200,
further preferably,
s[2/61=—100,
particularly preferably,
S[2/6]=—50.
When the olefin-based copolymer used in the present

invention does not satisfy the relation of formula 1, the



xyl ene-sol ubl e conponent content of 20 wt%or less, it is preferable that
the crystallization tenperature Tc ( [err] ) and the crystallization heat
DH (n/ng) neasured by using a differential scanning calorineter (DSC
satisfy the followi ng relation. Measurenent of DSC is c%nguct ed%itzfogf
éxanpl e, using DSC 220C manuf actured by Seiko |nstruments Frear peed

3l 31EC7’1? asn%f’%jr%sﬂp%ﬁ%ﬂr‘5?%%%%@%??&?“%%?%?of e L
4 F s e (L1K- X1.:4) - ~ :

-GF?L( H( ﬁ%ﬁ%ﬁ%ﬁﬁéﬁﬁhﬁ%&%%ﬁ o%%%%ﬁ?lﬁ%%%&: ?%%%l%@srhasfng a 200
2%03_2;ﬁiﬁtffﬁéeiﬁf%’gfg{*?%%}%ﬁ?eﬁ%f B FR LB, BRI o e o
specific o

in-b | i.ch id h | asti i
composi &1 GHoTATT Ret R BRRe AE ek TP p BRRERER o CRRAE ] o hbEe "
| d. I st t her < i tahilit f f t d
Condi 1 on PATESHESS BPBauFave SanestrBart dPetend wrHiRo TS AREREDE i bl o
t tent of 20 wt % | j f bl talli | |
mai Ly haATRETd1pg PR Ry 5P maRtat e e Eadian. Ao if homo {ype
f d t t ai ni f bl
pol ypr opy | GHAgREed Padim OBt aLRRILHY yHel REnPaPRERs  CARISHE Y Thi s
| | -b d- i btained b dapt i h
Dol yirer | SRR DEE (RTPELE KB Py g RSB 1kt ARG s RUH 5By FBFE2ati on
t hod d.th - | | | gh th | i t
bar {1 cul art’ USEs PR BRkE BOLAR A y Loor | ErE RS Lg P4 6 g0t rae 42880, 000
For obtainin he pol ypropyl ene-based resin (X) haying a 20[err]
eyl ene-so‘-?‘i’f%? °%oﬁﬁ8ﬁ8‘ﬁ? §%Fent of zO wt%or less, - to 4 February

oropyl ene i o oF AP A8 e TR | SOTBR LA SR b g0 VLR 5 PRy
propylene wiifi 918 26gT852 10 e % “8i%¢ ®dbtatnea by plotting the
elon.gation at break EB(%) according to JIS K 6251 of the resin
composition on the ordinate and the weight content proportion
Pa of the olefin-based copolymer contained in the resin
composition on the abscissa is preferably calculated using
data at blend composition points where the weight content
proportion Pa of the olefin-based copolymer is 0.00, 0.20,
0.30, 0.40, 0.50, 0.60 and 0.70.
The elongation at break EB(%) of the resin composition
can be measured according to JIS K 6251, for example, using
a dumbbell form No. 3 test piece at a tension speed of 200
mm/min. The number of the test piece was 3, and an arithmetic

mean value can be used as the measured result. Herein, for

obtaining the measured result of higher accuracy, the number



fromolefins having 2 to 12 carbon atons other than the propyl ene, by a
slurry polynerization, gas phase pol ynerization or bul k polynerization

met hod using what is called a Ziegler-Natta catal yst conbining a

titani uncontaining solid transition netal conponent andi EBbAIaIRROGS al
conponent, or a netallocene catal yst conprising a conpound of a transition

metal of gEodpel Yeb® ghiede Mls rdfersiely osli srimble, haviegpakreeasiiyone
cycl opent adi enyl skel eton and a co-catal yst conponent. Further,

commer ci alyl yravgié @ MOt Spf@féﬁéﬁﬂﬁdg NG o d1e J1REithe RPeedueRd as
descri bed above can al so be used. Wen the above-nenti oned paraneters are

not sati shilgfhqati®on euldrdik AL ivk RkaseehrepoLuIBy AVdrAdderridtic
resin composition containing this ol efin-based copdl yner nay be inferior in

bal ance of te@ti¥ ldd Ye REAld ! eF oY Fiifov LRy dehESLEERNEE 0N rregular
weat her -resi stance, therefore, stable pressure-sensitive adhesi on force may

not be obtlb%wécio %%&%gi 3% BF K HANTRNbRe At IMATEUY Gelddyy reiGh &
ody gtalne 3

connect ed 0 by using ‘a pressure-sensitive adhesive conpri sing

the copol YaRfed 1 Y dehifha F&iMd Qiang LR O i ok ANIPORNL 5 O 04 N Tlered i 1LY of

t he ol efin-based copol ymer and thernoplastic resin conposition - 1

i o i . r | - t
ebruary %@x%f’m‘é‘a'lafﬁ Wf“g&teghxt%ﬁgtue:{%&‘e %ﬁf%tv\f%? dﬁhé‘%ﬁ%f&é%% en

invention, 1t 1s prefer ng property iIs sati in

dditi ) . h | . CoS
goplol Iy?rgr t‘%slg%%i %la? E.Sug?eltsdeq?? ﬁ?‘n@ég_tm ?Ec}ﬁ?/a?t&laglgsaa%}ie_ e_réatgfceé)jf%{a[e'te%(aedsggegndi ng
modul us (Vﬁeﬁ@?@iﬂn x&é‘e?é&?@éafééﬁﬂsst ngé'fés?&leb%@'ﬂ(;ée%%q( 7203,

bIend}ng 3 onopo yproEy fnflre5|n, neasured according t /

i sfi j i 5 Ta/ 100) 3 3

Nor e pr of er abl v Thdy PASELRY Fa) Bt R R g Spondior BTt & ")
odui us | PP TEendeBoge R Eantn A aTL 4 10T NSO PR ased
COPOl YITeT b RETOBREERE! S’ 85! e ORROTeELCN (U Atdithil AP T Dased

copol yner poor, consequen pressure-sensittive adhesi on force
of a press

the abo;e-%ﬂ%‘i%fif%ééa&#‘%?m%?éé%& OB b e K ERA Y AT NB%%’E% "
: 3 .
reasur od AGEEDD 4 ol KnI302 ALLIRAIOTRE YPRSRKL DS L atn ot for
resin in e 4Ber mRLASL C LLAN Noreld ot AuGERT URRY (HA01GQPORKG! 0N - The
oIefln-basedecoporyner uée& im tthé present T nvention
kneading temperature 1ls a temperature at which all of mixed

components are melted, and usually from 160 to 250C .
preferably from 180 to 240C. The resulted resin composition
is press-molded to the defined thickness by amethod according
to JIS K 6758, to glve a sample of the tensile test.

The above-mentioned quintet multiple regression can be
calculated, for example, by methods shown in “Kagakusha oyobi
Kagaku Glijutsusha no tameno Toukeiteki Houhou (Statistical
method for chemist and chemical engineer)’ (sec. Ed.) (pub.

Tokyo Kagaku Dojin K.K.) chapters 6 - 3 and 6 * 4. Themultiple
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relates to a copol yner obtained by copol ynerizing two or nore nononer
conponents selected fromethylene, a-olefin having 3 to 20 carbon atons |,
pol yene conpound, cyclic olefin and vinyl aromatic conpound, or a polymner
obt ai ned by honopol yreri zati on using these nononers and Félerupey 2083 has a
Structure corresponding to the copolyner. Specific exanples of the nononers
const i t ut eagrehiat idefddeabete s 0pR! wadr theclgidaiidiet fO bpvangedongrers (a)
to (d). (a) cx-olefin The a -olefin having 3 to 20 carbon atons used in the
present i pyeatighit 1Acldldeydddepén andiRgatebeteasel sfuase ABEhO@EAES Of
the linear cx-olefin include propyl ene, 1-butene,l-pentene,|-hexane,

1- hept eneple- g5 £AG alt e} ¢ e;caﬂ\%q.@e1bylﬁm%’h§éw'rp(l%eceﬂ§gai{' ishdecene,

1t et r adecene, 1-pent adecene, 1-hexadbcene, 1- hept adecene, 1-oCtadecene,

1- nanodecggebil KA FNEENSL s iBal hke t atitth Rt &sr Of 1 t BSuRbanched [err]

-olefin include 3-nethyl-1-butane, 3-nethyl-1-pentane, 4-nethyl-1-pentane,

2-ethyl-1 : PR l L L d! r
(BPRIS e Sodh AatbbRE Oy bnbual 208 Alkhi oo bl 1 1836 |

propyl ene pentane, I-hexane, ane, ecene ‘an

The bresorn)° gt PR agRe D S0E X IF U aRRRelTe Y M Baa

conj ugat eg pol yene conpound havi ng one single bond sandw ched between
doubl e bonds, and non-conj ugated pol yene compounds other than the aforesaid

conj ugat ed po Y& KO PPURE, - skl &%@gﬁ%ﬁ%yg YERCLH8MBUd, 2l | phati c

conj ugat ed pol yene conpoun icyclic ugat ed pol yene“conmpounds, and

the |1ke anedduial (hesbhpbabioorarbydahed:natvene orpouod dpahiude

| i near al at'1 ¢ pol yene conpounds” an ranc alip

comounds £ diychiitly FOEndl4PhaLLC et e POLYRIELERTRRURANG alfcycl i c

conj ugat e yene conpound imay contain an group, aryl group,

aryl oxy Oidive B Eibnda el o 85 8LV 0K 95URLARApLIGY e o cRtAMp of

the aliphatic conjug yene comnpound I nc ut adi ene, 1'sopr ene,

L M PO oA £ BBt 00

2- hexyl - I ene, _
2,3-diethyl-1,3b j.ene, 2- .- 1,.3- pent adiene, 2- hyl - 1, 3- hexadi ene,
2-nethy|-{,3-oct§gﬁgée, Eﬁﬁg?hG%Pr, -dgcadieﬁ%?“§6§gﬁ%e¥hyl-1,3-pentadiene)
2, 3-di net - -h i=gn j T ' ,

2, 3- d: met Me%% agﬁ’%s?n%‘%ﬁ‘"ﬂ/ hé;ﬁ_-lﬁi,lg .e%éfngﬁggd‘%ﬁ%%e glolrgfc a}tciopnol yene
2 5 di et (yTERt SR PE B phuiant” AR T e TRbEKARET LRI D onexad ene.
2. 5 di chi SRPRPKBRRETEn acpopaing to £he lepst squage msthod of oy cne,
20 4 F (Egé 5 : 5 LY oY gre -
2-ch|oro-?@%€€£%+%hex %ﬁiﬂ%&%ﬁﬂi?ﬁ%gﬁﬁte.-Ag%gtg%h8ﬁ§go%?ﬁ&%%§%'%%f?%ne
compound, @14 @haligoR8NoE0R HEAAH D! YERFe £OTBRURE AL Gkl

non- conj ugat ed pofyene conpounds, “aromatT c non-conj ugat ed polyenet@%npounds
el ude 110G O PR e oy R R e

Pon” canj ugat e pa e e A o L e APl oRE epoune
aryl “or oup) Sr51 SRUBCRETAER, SR A COTERERY, FBH SO Rl TR e,
Exanpl es OE’ré’BSE?%E’Ehﬁéhﬁng% ZSL?gj_fﬁ.ﬂatb _e‘&)EISﬁ?,igfﬁ%’gifegH@aii'ﬁ‘éld‘,Jgﬁ the

1, 4- hexadi'ene, exadi ene, ept adi ene, adi ene, 1, 7oct adi ene,

1, 8- nonadi £0gi n ko afls 264 6R%n k3 absldy ,%ﬁie%&nﬂ?ﬁﬁgq:?g_éﬁﬁignﬁe

3-net hyl - 1, 4- hexadi ene, 4-net hyl -1, 4- hexadi ene, 5- exadl ene,

4- et hyl 1, 4 i -rT?EQ? - hexadiepe ~di | - i ene,
4-dientﬁ§??§?g-ﬁg§ggﬁgn , -3%3#%ﬁ[q?4 ggtgé?ggg,b%%ggﬁfrﬁ%#gﬁﬁggtadiene,

3,

5-nethyl -1 kepe, +8- - - t.adl ene,.. 5- et hyl - Lene,
3ot iyl - 1B ST an. g R Sprp Ut R ek Y lsds &TiReL EEpES
4, 4-di net hyl -1, 6- hept adi ene,

4- et hyl - 1, 6hept adi ene, 4- net hyl -1, 4- oct adi ene, 5- net hyl - 1, 4- oct adi ene,

- 11 -



- 21 4 February 2003 ' 4-ethyl-1.4-octadi ane, 5-ethyl-1, 4-octadiene)

5-nmet hyl 1, 5-octadi ene) 6-nethyl-1,5-octadi ane, 5-ethyl-1, 5oct adi ene,

6- et hyl -1, S-oct adi ene, 6-nethyl-1, 6-octadi ene) 7-nethyl-1, 6-octadi ene,

6- et hyl -1, 6-oct adi . ene, 6-propyl 1, 6-oct adi ene) 6- butylfﬂF@bwﬁﬂa@Qﬂﬁﬁ

4- et hyl -1, 4nonadi ene, 5-net hyl -1, 4- nonadi ene, 4-ethyl -1, 4-nonadi ene,

5- et hyl - 1régneaamawu£oﬁmmmahytsénﬁiammgdﬁanaudbgnn&wa1a5-neaadiame,

5-et hyl -1, 5- nonadi ene, 6-ethyl -1, 5nonadi ene, 6-nethyl -1, 6-nonadi ene,

7- met hyl - §eGengpeinesaf Bacdhyb- lo R2npoadiogne, 47 a.ld - 4. 60rmddi.gng,

7-met hyl 1, 7- nonadi ene, 8-nethyl -1, 7-nonadi ene, 7-ethyl -1, 7nonadi ena)

- met hyl - And-weeadh ©reheb-Rintyér b pdiinadi &ne)idcieibyl, -d1 brdegadiuere,
nmet hyl - 1, 5- decadi ene, 5-ethyl 1,5-decadi ene, 6-ethyl-1,5-decadi ene,
met hyl - ar@degadm&%,l %tifbdatje&nﬁﬁ_@éil:%ﬂ%t E‘rffﬂ.trfﬁér\ﬂaf) d@@acmr&

et hyl - 1. 6- decadi ene, 7-nethyl-1,7-decadiene, 8-nethyl- . 1,7-decadi ene)
et hyl - 1legsdacad|ane 8-ethyl -1, 7decadi ene, e-nethyl-1.-8- decadlene

nmet hyl - 1, 8- decadi ene, B-ethyl -1, 8-decadi ene,

met hyl -1, 6- UW%“EHE@UPela@HSBhyhg%g%duWﬁﬁ“ﬁ*ET@] are preferably

, 10-di met hyl - 1,5, 9-'undecat ri ené i met hyl 8-decatri ene,

4-et hyl i dene-8 = 7

13- et hyl - 9- netﬁ{ﬁst)yia E penfglé):'catriene 5, 9, 13-trimathyl-1, 4, a ,
12- tetrag| ;ﬁ&ﬁﬁﬂg% ﬁ% 14, 16trinethyl-1,7, 14- hexadacatrienz,

4- ethylldene 1 met 1(11- pentadecadlena and the |ike. Exanples of the
alicyclic - on- conj ugat ed pol yene conpound i ncl ude
vi nyl cycl ohexen [3/45155?{1}{/#1?} %Sggirg;ene 5- et hyl i dene- Z- nor bor nene,

Smef i hyl ege; é? |sopropenyl 2- nor bor nene, eycl ohexadi ene,

di cycl openta |ene) cyc ooct dlene) 2, 5nar bor nadi ene,

2- et hyl - 2. 5- ngy @%ng?d”?@f 6f;§3rga 2 5nozbor nadi ene,

2, 3-diisopropyll nene

2ethyl i de %ﬁgp bor nene) '
6-ch|orod§%¥% -|sop ?gfgnv Bornene) 1, 4- d|V|nyIcycIohexane

1,3diviny|cyc| ~ ~N "~ ~~"I~ 1, 5
divinylcyclooct ﬁ%?gi $E§(6h h@%tyclohexane 1, 4di al | yl cycl ohexane,

1-allyl-5 \Gggqﬁgg%gg ;ge) 1, 5d|aIIyIpycIooctane,

l-allyl. Foso openylc ohexane 1.isopropenyl -4-vinyl cycl ohexane)
1- |sopropenyl t hyl t at rahydroi ndene and the |ike.
Exanpl es™ of th§¥£$%%gtlcpﬁgﬁacon]ﬁggted pol yene conpound i ncl ude

d|V|nyIbenxenaqwﬂé§¥£?%ogaggqu %ggg. i&h%@eugghe %GSBQ e&@efln

conpound Exanpl es e cycli utrng, t in- ased

copol yner 4 Urgx?éjnti‘oﬂhgogfseﬁ%[&t SP4GIHY Ohd @éﬂﬁ%{jgéb%n%%‘mula 1 and

5
6
6-
7-
7-
9-
6
6

5- et hyl nor bar nane et hyl nor bor nene) 5propy or nene
5. 6-di et NeRfe LAELAYY ARG PREPROBLaSTTRI PYLR &5
5,5, 6tr|ng%% no?ggrngﬁe phen% norg ﬁaﬁe 5benzyﬁ 6@%rnenéonl“ay

>-ethyli dq{@@é)ri%él?f@f sﬁ:ab:l.zf’ity ot EGRrd¥e/ndPl3e and condition such
as bleeding on the surface with the lapse of time, and the
like, therefore, stable pressure-sensitive adhesion force
with the lapse of time may not be obtained, depending on
environmental temperature under which a connected body’
obtained by using a pressure-sensitive adhesive comprising

the copolymer is placed. On the other hand, in the case of

- 12 -



vi nyl nor bor nene, 1, 4,5, 8-di met hano-1, 2, 3, 4, 4a, 5, 8. 8a oct ahydr onapht hal ene,

2-nmet hyl , -1, 4.5, 8-di net hanol, 2; 3, 4, 4a, 5, 8, 8a- oct ahydxonapht hal ena)

2-ethyl.-1,4.5, 8di mat hano-1.. 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal ene

2, 3di net hyl - 1, 4, 5, 8- di met hano- 1, 2, 3, 4, 4a, 5, 8, 8aoct ahydf HanaRERS)

-2- hexyl -1, 4, 5, 8-di net hanol, 2, 3, 4, 4a, 5, 8, 8a- oct ahydxonapht hal ene)

2-et hyli danel, 4,5, 8-di net hano-1, 2, 3,4,4a " 5, 8, 8a-oct ahydr onapht hal ene)

2-fluoro-1, 4,5, 8-di met hana-1, 2, 3, ddHas by 8, 8aoct ahydr onapht hal ane,

1, 5- di mesleyl£ok, 4, Sr8selwsrsans Lt IFEISHSEE, 5rafsamoctBAYEr bhap e ene,

2-cycl ohaxyl 1, 4, 5, 8-di net hano- 1, 2, 3,74, 4a, 5, 8, 8a- oct ahydr anapht hal ena,

2, 3- di coiforasdyarengedpfePhaRbeMS238BCH 33 Fagagddddtatffdrdnapht hal ene,

2-isobutyl -1, 4,5, 8-dinethanol 1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal ene,

1, 2di hy droeié 9 £ 0peNSAGR YRS OER LG BXK OROE PO rNERACS 25FRENT DXORBEDPOF nene, 5-f

| uor onor bornene, 5,5,6-txifluoro6-trifluoromathyl norbornene,

5- chl or @ hyhrorB&Rnene, 5 met hoxynor bornene, 5, 6-di car boaynor bor nene

anhydride , 5di mat hyl am nvnor bor nane, 5-cycl onorbornena, cycl opent ena,
LFGF cpEFapEs

3- met hyl cycl opénitéife, @l HRATSE I ARM BRET 35ad| +B 8F8Mht ene,

3, 5-di net hyl | t ene, . 3chl i t | ah

3 et hyt PR Ee L CanE A A GRPRETA OIS AT O FRRy T Sy AT She o s

3chl l.qQh | phept he,like. + E 2003 (d
VRNt el R e ST S LT R R i o e M

be used ia%oQP%L Lh4i bRgatha Al /id E'r%ﬁ'ﬁ@ﬁe%%ﬁ’%@swbwﬁtg;ﬁem

i nvention 1nclude styrene, cx-nethylstyrene, p styrene, Vi yl ene,

monochl orQat ys epenadi,chl AhaSEXhATR 4 oRPRED OS] &ignpdH P ipst yr ene, - f
| uorostyrene, p-tert-butylstyrene, ethylstyrene, vinyl naphthal ene and the

like. Further, ig(iheipresengknvention, fregytligastkandpoint of stable
pressure-sensitive ad%esion force to an article to be adhered, which is one

of obj ectgnetethg PLEFENanMTEDY EPregdde dén Profes bl Leh Os U pRiRALYTEN
conposed of a specific conbination of nonomers selected fromthe
above- mrengiteadcihrtoiames s, osradi rpy e fey aloper exhnptesnt heceofiingckoudehehe
foll owi ng conbinations. Terr] to [err] ~1 A efin-baséd copol yners obt ai ned
by copol yieristi sguare mathod of multiple regression curves in Pa=0.30
to 0.50 and Pa=0.20 to 0.60 regions of amultiple regression
formula derived by guinteft multiple regression of a curve
obtained by plotting the elongation at break EB(%) according
to JIS K 6251 of the resin composition on the ordinate and
the welght content proportion Pa of the olefin-basad
copolymer contained in the resin composition on the abscissa
wherein, FPa represents the weight content proportion of the
olefin-based copolymer contained in the resin composition.
In this relation, S[{3/5] and S(2/6]1 are preferably
s(3/51—s8(2/61=—70,

more preferably,

S[3/51—S[2/61S—~90,

- 13 -



et hyl ene and an a-olefin having 3 to 20 carbon atons as essenti al
conponents, and optionally, one or nore nononer conponents selected from
pol yene conpounds, cyclic olefins and vinyl aromatic conmpounds. O

O ef i n-based copol ymers obtai ned by copol yneri zi ng et hyt&ebregiy 4803- ol efi n
having 4 to 20 carbon atons as_essential conmponents, and optionally, one or
nor e monoREE WEeHeht PEef@EaB&YRr om pol yene conpounds, cyclic ol efins and
vinyl aromatic conpounds. - 25 4 February 2003 ~3 d efin-based

copol yners obt & by SdébtA Y@eTildiong et hyl ene, propyl ene and an a-ol efin
having 4 to 20 carbon atons as essential conmponents, and optionally) one or
nmor e nonoff®S e AFIRTARLE el ect ed from pol yene conpounds, cyclic ol efins and
vinyl aromatic conpounds. O efin-based copol yners obtai ned by

copol yneri zi ng Slrdph] erid 24hl L2000l efin having 4 to 20 carbon atons as
essential conponents, and optionally, one or nore nononer conponents

sel ect ed from pgBigenthe cppefihtsbased icons kafmiers asedviiny khar pretsient
conpounds. O efin-based copol yners conposed of ethylene and an a-ol efin
havi ng 4 davEnigamotres onet satdisify hasedalopol gmer s£copastd af agidyl ene,
an a -olefin having 4 to 20 carbon atons and a pol yene conpound. [err]

A ef i n- baf@rmdgol Jnetlse coapuitdng odteifillrertasedh e@opolemer hadi ag 4 to 20
carbon atons and a cyclic olefin conpound. d efin-based copol yners
conposed d¢hegmpnlastiamesinotehposhitiongcdntaiRingartinodkbdin -adged Vi nyl

aromatic
copolymer may have poor balance of flexibility, heat-
resistance,cold-resistanceandweather-resistance,andpoor
stability of surface nature and condition, therefore, stable
pressure-sensitive adhesion force may not be dbtained,
depending on environmental teﬁperature under thch a
connected body obtained by using a pressure-sensitive
adhesive comprising the copolymer is placed.

The polypropylene-based resin having a 20C xylene-
soluble component content of 20 wt% or less described in (2)
in the present invention is a polypropylene-based resin (X)
which is selected from polypropylene-based resins described
in (i1-4) below and satisfies the following requirements
described later. The 20T Xylene-soluble component content
of the polypropylene-based resin means a numerical value
obtained according to the following methods and conditions.
Namely, about 200 mg of a polypropylene-based resin is welghed

and mixed with 100 ml of xylene, and the resin is dissolved

- 14 -



conpound. 09 d efin-based copol yners conposed of ethylene, an a -olefin
having 4 to 20 carbon atons ( a pol yene conpound and a vinyl aromatic
conpound. O efin-based copol yners conposed of ethylene, propylene and an
a-olefin having 4 to 20 carbon atons. - 26 4 February reRARry ®d3 N- based
copol ynmers conposed of ethyl ene, propylene, an a-olefin having 4 to 20

carbon at gpg. ggdmfilnﬁ(e'e;%e%‘&%”B%‘i’i‘l-nggx‘i@e’}febasi‘hfeb‘}gyiw $iGPR3RA of

et hyl ene) "propyl ene,” an a-ol'efin havi'ng to 20 ca atons "and a cyclic
an Terr] Bdtlenh8e FeRErEs sERREeKned OPORE e ot Y et St
havi ng 4 £8°80 EAP SUH KREREY Lo Ro5 By Bt CopIUTU SIS EA AR Bt e
compound. icg v?; Qi*?as-?ﬂer%?%é’%&scucr%”&%%%?eﬂ fporropflloeunre:1.‘?1”&%j Ahstant
temperature water bath at 20C. Then, the xylene-soluble
component is separated through a filter from the xylene-
insoluble component, the xylene-insoluble component is dried
by a vacuum drier to constant weight, the dried xylene-
insoluble component is weighed, and the weight of the
xylene-soluble component is calculated based the weight
difference from the original sample. The xylene-soluble
component content is represented -in terms of percentage (wt%)
of the welight of the xylene-solﬁble component based on the
weight of the original sample.
In the polypropylene-based resin (X) having a 20C
xylene-soluble component content of 20 wt% or less, it is

preferable that the crystallization temperature Tc () and
the crystallization heat AH (mj/mg) measured by using a
differential scanning calorimeter (DSC) satisfy the
following relation. Measurement of DSC is conducted, for
example, using DSC 220C manufactured by Seiko Instruments Inc.
at a speed of 10C/min. of temperature ralsing and lowering
processes, according to JIS X 7121 and JIS K 7122,
—105[AH— (TcX1.4)— 621510

More preferably



a-olefin having 4 to 20 carbon atons.
propyl ene, an [err]
conpound.

A efi n-based copol yners conposed of
-olefin having 4 to 20 carbon atons and a pol yene

A ef i n-based copol ynmers conposed of propylene, an a -olefin

having 4 to 20 carbon atons and a cyclic ol efin conpouAdiebrGhef RAOBased
copol ynmers conposed of propylene ) an a -olefin having 4 to 20 carbon atons
and a vinyl aromatic conpound. O d efin-based copol yners conposed of

propyl ene, an; a -olefin having 4 to 20 carbon atons, a pol yene conpound
and a vinyl ar |G CoppouUnd. , v 4 February 2003 ° ' O the

above- nmenti onegi%gréﬁna{?gn&'%%e%}c}l%gw ng conbi nations are preferably
used, frQpéke-shaReRreaBlyt hat the pressure-sensitive adhesive of the

present invention has stable pressure-sensitive adhesion force particularly

under |ower tenpsrahY-e(@aW {0pIBg21=<2 O efin-based copol yners obtained by
copol ynmeri zi ng ethyl ene and an cx-olefin having 4 to 20 carbon atons as

essenti al conpeReNtthe Wl BitdHfBEhybLNEA OF e HRAHE ( K)NAERA nCOMP @Dt S

sel ected from pol yene conpounds, cyclic olefins and vinyl aromatic

conpoundsyleledssfliub e seohpeomal ty merrsiealtt aifh@d by icopolgserdaesqot
satisfy the above-mentioned relation, it may be impossible

to correctly determine a specific olefin-based copolymer

which can provide a thermoplastic resin composition having

excellent balance of flexibility, heat-resistance, cold-

reslstance, weather-resistance and stability of surface

nature and condition.

The polypropylene-based resin tX) having a 20T
" xylene-soluble component contant of 20 wt% or less is
preferably crystalline polypropylene mainly having. jsotactic
or syndiotactic sequence structure of homo type or of random
type containing a comonomer, more preferably a

polypropylene-based resin of random type containing a

comonomer. This polypropylene-based resin can be obtained

by adopting a gas phase polymerization mathod,.bg;k
polymerization method or solvent polymerization methed, and
the number-average molacular weight of the polymer is not
particularly restricted and preferably controlled from
10,000 to 1,000,000.

For obtaining the polypropylena-based resin (X) having

a 20C xylene-soluble component content of 20 wt} or less,



et hyl ene, propylene and an [err]-olef in having 4 to 20 carbon atons as
essential conponents, and optionally, one or nore nonomer conponents

sel ected from pol yene conpounds, cyclic olefi'ns and vinyl aromatic
conpounds. O the above-nentioned conbinations, the foffRAHENCERBRnat i ons

are preferably used, fro he, standpoint that the pressure-sensitiv

Sheni ve bRorheappcentERhb i Bhon e HhatRon st 2 BEmOR Tae ffoased
copol ymers conposed ,of et hy| en an a -olefin havi 4 to_ 20 carbon atons,
POl yencDEORIBGIE At SO HIPE Pbnf: POPOITISInAS 195 B o9 Blsed

copol ynmers conposed of ethyl ene, propyl ene and an a-olefin having 4 to 20
carbon at GREOINTATIELNG PHRPYI&REREFR ThaOF HAOBS <P REBRScS e85 4
February 2003 caopol yner. used in the_present invention has neither a peak of
1 J/g or fBP& &%ﬁiiQﬁlnﬁy%?%gzoFOalgr§§F&°quﬂt%ﬂﬁé%ﬁh%¥ thapgthe nore

based on crystallization, when neasured according to JIS K 7122 using a

di f f er ent PECPYANE nPE R of 1 WEF¥r PebBme rigstd@rer , 92 hePBREL| n- based

copol ymer used in the present invention has a glass transition tenperature
(Tg) of pPelymgmizatiym Rr |kskk pelEnerbratipnynetbodonsiass whatd is
particularly preferably -25[err] or less. Wen,this condition is not

sati sfi edcadd g8t s AkegbensNatta gatadved comrinimg antitapdpmer nay be
inferior in stable press-sensitive adhesion force under | ower tenperature
envi ronmrerentaining t$rltdstransiisdoas metiadt gamponrembsand, anhe flexibility
of a connected portion may be poor. As the differential scanning

cal ori nmet ergananetal qemppnent, omapretapiccergCeaiadysdt gropriyisg ko
I nstrunents Inc. ,
a compound of a transition metal of group IV to group VI of

the periodic table having at least one cyclopentadienyl
skeleton and a co-catalyst component. Further, commercially
.available produéts corresponding to the resins produced as
described above can also be used.

When the above-mentioned parameters are not satisfied,
the resulting olefin-based copolymer and a thermoplastic
resin composition containing this olefin-based copolymer may
be inferior in balance of flexibility, heat-resistance,
cold-resistance and weather-resistance, therefore, stable
pressure-sensitive adhesion force may not be obtained,
depending on environmental temperathre under which a
connected body obtained by using a pressure-sensitive
adhesive comprising the copolymer 1s placed.

Further, from the standpoint of the flexibility of the

olefin-based copolymer and thermoplastic resin composition



and the neasuring speed is 10[err]/mn. in tenperature raising and | owering
processes. The ol efin-based copol yner used in the present invention has a
nol ecul ar wei ght distribution (Mv M) neasured by gel perneation

chromat ography (GPC) of preferably 5 or less, nore prefleFebiuary 28003 ess and
further preferably 3 or less . Wen the nol ecul ar weight distribution is

t oo w de, coinded rdutg dfhiwerefiioh ebasad oepghvmeanpsedntis whye preseade, and
a pressure-sensitive adhesive conprising the copolynmer may not - 29 4
February a®@&ntaven suiftf iicd eteZdndbbeptkratutbesfndlbiniagaghrepeartyf drsce
particul arly under high tenperature environnent, and nmay tend to pollute

t he surfacatdfsfiredrin caédiviba &dhahed adfdwes-mset idkadupenpeirtgf, t he

nol ecul ar wei ght distribution is conducted by a gel perneation

chr omat ogNamialL ¥ CRG)  ties holle £ i aF baxsadlonpalsimngr 10064 GPR 8hpapaiesent

manuf actured by Waters Co.. The elution tenperature is 14 0C, and for

exanpl e, Shadat Racketlt Cos uphefie ra®Wenamiacing esle hiliSgomwadenlso (a K . is
used as a colum, and pol ystyrene, for exanple, manufactured by Tosoh.
Corp., mol(MrAYY o€i ghthéBmbplest4Q0.rddldth icomsesison Bbkagnlear viei ght
standard substance. The wei ght-average nol ecul ar wei ght (Mv) and the nunber
aver age myiefidaig Walitdhia hdppangpaldpiinatk ide diaf Mnelfs i @ Sododi@ngnd
this ratio (Mv M) is called nolecular weight distribution. About 5 ng of a
pol yner i sglps8® yed3i, sdt1dfDés and 6819t 2BAFE A o PLERPEAE FHIFRAST | NY
sanpl e having a concentration of about 1 ng/m. 400 a 1 of the resulted

sanmpl e sol utiongaks idkeGedragligg)on? sol vent flow rate is controlled to 1
OmM/mn . , and detectlog IS cogducted by a refractive index detector.

fhe ol ef i mdws s &PRPAYIHr used in the present invention has an intrinsic
viscosity [ n ] obtained by using a tetralin solvent at 13 5C of preferably

fromO0.1 to 10. @67 9 X8y R (Aa5f1RI¥-y fromO0.2 to 7.0 dl/g, and further
preferably from0.3 to 5.0 él/g. When this intrinsic viscosity is too |ow,

- 30 4 ebEner Ypr88arhbayheat -resi stance of the resulting ol efin-based
copol yner : ]
Ua=1.3XSaX(Ta/100)3?
Particularly preferably
Uas1.2XsaX(Ta/100)3%?
When the bending modulus is out of the above-described
range, the resulting olefin-based copolymer and a
thermoplastic resin composition containing this olefin-based

copolymer may be poor, consequently, the pressure-sensitive
adhesion force of a pressure-sensitive adheslive comprising
the copolymer may be poor. In the above-described formula,
Ua represents the bending modulus (MPa) measured according
to JISK 7203 of the homopolypropylene resin used for blending,
and Ta represents the weight (wt%) added of the

homopolypropylene resin in the thermoplastic resin

- 18 -



may be inferior, therefore, a pressure-sensitive adhesive conprising the
copol yner may have poor pressure-sensitive adhesion force particularly
under high tenperature environnment, and on the other hand, when the
intrinsic viscosity is too high, the resulting ol efin- fakebrusopACGder my
be poor i@o%b%éﬁQLkh{y’ therefore, a pressure-sensitive adhesive conprising
t he copol yner may have poor pressuresensitive adhesion force. The intrinsic

135¢ 300 my of N GLEhRRr Bace it 88atYnit et bR HRRY ih0ehEpeil oy o
3 ng/ | ytion.,k Furth hi |_ut i is dil d 2-fold 3-fold d
-0l 0, aRALPES hord v ik oy v Cnicapo kB Rebtep af rivea

constant tenperature oil bath at 135C &it 0 .10C ) . The_neasurenent is
repeat ed PROORET FREPHNERLS SeIRGHRS L5 ethvd afife r@sonedd n hayddr e
averaged for e. The ol efin-based copol yner _used in the _present .invention
can be préd'ﬂ%é@ FRTR_R ﬁd:%“ﬁ('nBREYZP& %‘Pg‘?\lé’f"fla Ctyaﬁla’tcf/gtieg AR YAIRYL ngl e
site cata%gst S%Fh as netall ocene t%ﬁ%? and t he Ii%e. From t he st andpoi nt
of uni f or AR HFEPTERMPBEF t PEN2dPOLHIMST iV 3¢ ReP¥esul ting pol yner, a
known single site catalgs% such, as netal | ocene tgpe, and the like_is

pr ef er abl £OMERAIYRAI1FatHPR WFIRT LREFQ BORANGES FBL | TR PRIVAIRDOGR type
catal ysts descri bed, for exanple, in Japanese Patent - 31 4 February
2003 Appl EcAEFBALREPEBERSRIBAARING thegapabyme 5o SpRpls 16 6x8gmde s

60- 35007) 60-35008, 61-130314, 3-163088, 4-268307) 9-12790. 9-87313 )

10- 508055 Of fthegpayomers cangeitytdnghdhigeol nBasadt SPPeLFMER ype
conpl ex catalysts described in JP-A Nos. 10-316710, 11-100394) 11-8Q228)
11- 80227) nwBude gehe 150338wapgapemomersm o.a ankmg( €hem

nmet al | ocanecat al ystsare generally used, and assuitabl e netall ocene catal yst
exanpl e) ifta) s¥ppdeEdable to use a transition netal conplex of group Il to
group Xl of the periodic table which has at | east one cycl opent adi ene-type
ani on skel et on Bel AaelGE &y daing 3ttack0rearbom efomst as@doilm tre t he
flexibility of the resulting polyner. Further, the nmethod described in -
Japanese mregantpimvention Aocludes2ddosarcanddranahsd fe¢edlefinsuit abl e
exanpl e of the production nmethod using a netall ocene catal yst in obtaining
a pol yner antviexpmphaer ofoltbeuldness ght olefdubdamiardd \prepyheneopl astic
resin conposition conprises a novel ol efin-based copolyner used in the
present i MvEiiieRe add PeniRieoprherede ek ReRtenehel Rk 9ed -NaNeNE,

t hernopl astic resin conposition used in the present invention is a

t her mopl ask1de¢eRe n tonposcensn dodndesene( 1ytralfdreerspl dstic resin, and
(ii1) the ol efin-based copol yner_ used in the present invention, as essenti al
conponent stef¥deseneamd oRed tGdaqedf ark- Mexadarenreul drbpptasiecenad,

however) fromthe standpoints of flexibility and heat-resistance ) the - 32
l-octadecene, l-nanodecene, l-eicosene and the like, and

examples of the branched ¢ -olefin include 3-methyl-1-butene,
3-methyl-l-~pentene, 4-methyl-~l-pentene, 2-ethyl-l-hexene,
2,2,4-trimethyl-1-pentene and the 1ike, and linear propylene,
l-butene, l-pentene, l-hexene, l-octene, l-decene and the
like are preferable.
(b) Polyene compound

The polyene compound suitably used in the present

- 19 -



4 February 2003 ratio by weight of a thernoplastic resin to an ol efin-basal
copolyner is preferably from1/99 to 95/5, nore preferably from3/97 to
90/ 10, particulary preferably fromb5/95 to 84/20. The conponent (i) used in
the thernoplastic resin conposition of the present invehtebmarg 2003
thernopl astic resin. The conmponent (i) can be widely selected from known
vari ous t Baviesdison i ineledaswhatid isherd 1ok g ixariugatederadiyeae

pol yet hyl ene- based resins such as a high density pol yethylene , mddle
density péelopamdwidrikaviny daassipgds pomd sandwichedr beswegandionple

pol yet hyl ene (LLDPE) and the |ike; polypropyl ene-based resin,

pol ybut en®omaked aredinw - gub jugatefiybopyanancomnpbasad oddiers than the

pol ystyrene-based resins, polyestar-based resins, polyan de-based resins)
pol ypheny lafmer et diiad - bas pdgatedn pojylenshaopmnimndxi des etheisconjugated

pol yacet al - based resins, polycarbonate-based resins and the like. (i-1)

Pol yol ef i pdigesate resmpeurda pldpdatiilce.cqn A)gdoedopelyanbasethpoesidss, mai nl y
conposed of aliphatic olefins having 2 or nore carbon atons are nore

pr ef er abl alilcyd3)idotyniafanelaped yerss nommum §s coandsedeoflikle i i C

ol efins having 3 or nore carbon atons are further preferable) and (i-4)

pol ypr opylldnetddseHed Npla el acdn gugat ey potfrehablceompdunididnclude

pol ypr opyl ene-based resin (i-4)) there can be used crystalline

pol ypr opylieineea®i 81 yphavi8gpolgedrt iconfounds and4brehetady add@hatic

syndi otacti c sequence structure of hono type or of randomtype containing a
conononer ,pdllydi@s€ohipuiifigsvar Fagshel!, Uehy &S ipltdt 86 BbRgigaeknpr opyl ene
obtained by nulti-stage polynerization. This pol ypropyl ene-based resin can
be obt ai ngsb byewd oPdmpeundlandpaiseypiiynebhiaigade A pidlgénd Wdmpound

pol ymeri zati on met hod, sol vent polynerization nmethod or nulti-stage

pol yneri zaidpncorthed aanbilkioxy tdiwup,lherylingeoupyeaage oy emdws, wei ght
of the polymer is not particularly restricted and preferably controlled
from 10, 0QOrd Dk¢1 0§000P0. aPalkld oxidercoifp tdirl st Rike Ni Bk Aip1d€ of

pol ypr opyl ene-based resin (i-4), for exanple, nmelting point, crystal

nel ting catiosi g12pHathe cokewij=teidesblypene i tonpohal anallvad hatat he
melting point is from80[err] to 1761 and the crystal nelting calorie is
from 30 J/wntedisdfe)/ gsobiren®e [ Wid@iyps Bf ®rphitadibak,t ke pWigyng ppint is
from 120 to 176 and the crystal nelting calorie is from60 J/g to 120 J/g.
Wien the nehtadgenei, Nk -asoproPyISiB 34iBut8@LbAW, OR -hiakyIBIlt,ig calorie is
too low, the heat-resistance of the resulting thernoplastic resin

conposi ti aputaiidaereasa. - QeEagen | ¥y-bhbadpeassure-3serisdtipe- pahesi on
force under high tenperature environnment of a pressure-sensitive adhesive
cont ai ni ngbbadakbaessaime €OPPOT, B-pantayidery casfe thel -r, dhrixaf fdite ,

pol ypr opyl ene-based resin (i-4), there are generally listed nethods in

whi ch a hopopetifer-1i,3 -octhdierfe Febrmatiy2003 3caediatddny, 2,3-
honopol yneri zati on of propylene via one stage or nulti stages or a

copol ynmer @smekhgilrad pesryend vaws | Z2 Ng-arapyhene 1)id-hetmiinapre, ok ef i ns
selected fromolefins having 2 to 12 carbon atons ot her than the propyl ene
via one stagmethyl+it,ild -HAagabiend, 2 S3-udie oy Y REl 3zdkicadliedds apdathe

pol yneri zati on, bulk polynerization or solution polynerization nethod or a
pol ynmeri zalike .neEkanipiesbotfi thet hdheyediing po Iireag econjadtmds atncyatle
conbining a titaniumcontaining solid transition netal conponent and an

or ganonet ak -menjngieiit, 3 -aryclopémt adtene , Catngd §isy 1 €DNPr cgchghaxadipmend of a
transition netal of group IV to group VI of the periodic table having at

| east one eydl-ddeetddileriy) 3 sikgt bopantiadianeo- Gatdaidigne dgnbohedt. Furt her,
comercially avail abl e products can al so be used. In the thernoplastic
resin conpeyctliobvexatHene, thechlesend ,Bnbutiaiddenda,t 3,3 pidklabbelt Bat t he
bendi ng nodul us (Ub(MPa)) neasured according to JIs K 7203 satisfies the
rel ati on obuttlad ifegid o+ figuboomll,8-butadiene, 2-chloro-1,3-pentadiene,
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UbSI . 5XSbX (Th/ 100)3 3 Mire preferably Un51. 4XSbX (Tbh/100)3 3 Furt her
preferably Ubsl.3XSbX (Th/100)3 3 Particularly preferably UbSlI.2XSbX
(Th/100)3 3 - 35 4 February 2003 Wien t he bendi ng nodul us is out of the
above-descri bed range, the thernoplastic resin conposit4 babrmyyB003f eri or
rn flexibility, consequently, the resulting pressuresensitive adhesive may

have poor2peEBIPHEL-1SeNd}d¢Vepafbaaiefef, oncenlord-e, aboyer dreahihede
formula, Ub represents the bendi ng nodul us (MPa) neasured according to JIS

K 7203, apddThpeeprgeents the added parts ( %) of the thernoplastic resin
conposition. In the ol efi n-based copol yner used in the present invention

and a thernopl agf ithd &8 -eeﬂ@egatbanp%qméﬂa&nﬁ&ﬁﬁ%wsiiggaﬁi%d

copol ymer, known thernoplastiT Fesins, rdbber, and other cofrponents can be

Lect ed . . A, h .
fﬁeegbjeecgggf- Egj ;quesentl I niaenét5 ?%cﬁﬁ%%%a%gtegg%?gélx%?%é?Lgﬁgjﬁlﬁgq;%d srern
th I [ j it] int ' ' I b

t hor mopl APy SrEctAnBEURES, | EEmAEEE ridh | RiG5ELR folNRl] S8nPRYrBsTD ©°

(110,20 Shirhae o gonaLy el syaad | Anihe1 PLASRAt et on,aldeg 111 )

ot her el astoner, as eSsential conponen thé conponen

ther mopl aBEhGdieSl bialube SELEGHEY1LREAISG Y AMYAL U3 LY an based

resins, vari ous po opyl ene- ased resins, various resins,

VoLl oo P BTN PEbENTa0oaRd BEakIRed YN AC RAREdoR S RGAT A PO Y T

resins of ene W acrylrc nononers, yher Tesins ene with
vi nyl acetat,e- hase S, r Si f .athylene with - 3 4
February ?Gd%e%ﬁ h‘goc% |@E%ﬁnoﬁﬁﬁgggrﬂ‘lgcar&g'&%r?sts'%od%/ 59%95%%388 resins,
pol ycar bonat.e- has resjns, | Qn; resin | yvi al cohal - based
resins an®% eeq'_f(? %%_mp@in?f,l F?%Lﬁ&%&qhac:?lggl %?tndﬁjé&?%groerwae&e 83’5\%]‘-1 I ed
c ) s S, Bl P Riad 0 Y D A SRR ey U S o
styrene- but,adi ene- ren ock pol r BS tyrenejsoprene-styrene
bl ock cop&%ﬁhﬁ§(%§§§?'hyﬁ?%géﬁgﬁ d éﬁﬁiﬂ%ﬁié%ﬁﬁéhe§§?$k¥§e9595g<
copol ynmer _( SPES hydr ogenat e r - but adi_ene- st yrene bl o opol.ynmer
( SEBS) an(?(ﬁ%lgq%:ll?(xe,y %Fglﬁg- %ggeghrug%g{re,' k%(}){v?ﬁrb?reosssqﬁeiﬁﬁ n@ﬁgﬁsg?? And if
necessary, other nen n.also b ded hese conpanents, and
exanpl es 6¥“}H%%%§§g§§8§e§§%§%ﬂFcﬁ°@§ﬁﬁﬁgg5§H%%8?%C$ugeﬁg§& PFed resins,
pol yt er pene-based ins, ,synthetic .petroleumresi umar gne- based
resins, 'pﬁvn%ﬁ}%ﬁgégé?gsi %S:% &?ﬁ%ﬁ?—iﬁ&ee’d f’eé;%%(g?éﬁigf%%én “based resins and
the like. J0:{0FeRbS" 1 M52R8 daT20Y Y Pro P88k dleh S BT FaEN
tetradecadiene, 1,5,9-decatriene, 3-methyl-1,4-hexadiene,
4-methyl-1,4-hexadiene, 5-methyl-1,4-hexadiene, 4-ethyl-
l,4-hexadiene, 3-methyl-1,5-hexadiene, 3,3-dimethyl-1l,4-
hexadiene, 3,4-diemthyl-1,5-hexadiene, 5-methyl-1.4-
heptadiene, 5-ethyl-1,4-heptadiene, 5-methyl-1.5-
heptadiene, 6-methyl-1,5-heptadiene, 5-ethyl-1,5-
heptadiene, 3-methyl-1,6-heptadiene, 4-methyl-1l.6- ’
heptadiene, 4,4-dimethyl-1,6-heptadiene, 4-ethyl-1,6-

heptadiene, 4-methyl-1,4-octadiene, 5-methyl-1,4-octadiene,
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invention and a thernoplastic resin conposition containing this

ol efi n-based copol yner, if necessary, cross-1inking can also be conducted
such as sul fur cross-1|inking, peroxide cross-linking, netal ion
cross-1inking, silane cross-linking) resin cross-linki fgFebwarnedQke
.according to conventionally known methods. As the cross-1inking agent,
there can be used cross-1linking agents generally used for vul canization of
- 37 4 February 2003 rubber, and there can be exenplified cross-1linking
-agent s suehnes. -qulafaretyphiens s F-esins) - et abcbxd dese , nbtak thydroxi des,
metal chlorides, p-quinonedi oxi me or bismal ei m de-based cross-1inking
agent s and-bheddikene The-metdssk4l nk+ agtagéanecah-b&hided . dl-one, and for
controlling the cross-1inking speed, a cross-linking pronmoter may al so be
used togettre¥lenss. t heethpdsl| b nkehgdpeornt &rMethd@le Lodr AsE ki xi di zi ng
agents such as red | ead, dibenzothiazoyl sulfide and the |ike. Further) a
met al oxi-gee Buzh- hs6zPAta8%EAR  of ~ERBYIL-Re § -ERGICHei F RIPRAL™ 1 i ke can
al so be used together as a dispersing agent. As the neta} Xi de, zinc

oxi de, raghe’Fhiafdenge, SrEREYIxitdE,~ oSG kiR oxi UMl Y her 7 ke can be used)
and zinc oxide or magnesiumoxide is preferaple. Further, the,thernoplastic
resin cdH%%%PFFBﬁ'uéé@QH?ﬁﬁﬂiwﬁﬁ%ﬂﬂﬁéﬁﬁﬂﬁﬂn tﬁFQ%¢F%e§a§%%ﬁ$é8PFy
cross-Ilinked. i he presence of crass- |1 jnking agent to.optain,a
cross- | i nREGYdHtarcen a%ﬂﬁe§%ﬁ?éﬁ¥%éit§é?%%%?é§??c Pés?%hg%nposition
used in the Rresenlodavention,, te conpopents ag_gxplaifed above my be
advant agedusly kneaded’ usi ng usUal "knea rng apparatus, ‘for exanple, a

rubber Mt FYAbendeh il (BHNNL I 6L, TREEIRANGAUL o dillne

tw n-screw e r "and the Il'ke. neadi ng appar at'us may be any of

cl osed t yps opep. raguy A -ana _ I y us in
b o BB 0008, HYREIABRS My SRS Sl n R BB S

February 20p3nbgABREEALUN @ -nd tAyleANE AN s@inathi-che @l of , 1 xed
constituent conponents are nelted, and usually from 160 to 25QC, preferably

from 180 48n249enalhg JsRaading W4 e did, be- absel U el yadisaussed since
it depends on the kind and quantity of a m xed constituent conmponent, and
t he ki nd efmatlgaad v Gppariains, antktiyl he, sadecodisse, of -atkgeadi ng
apparatus such as a pressure kneader, Banbury m xed and the |ike, the
kneadi ng i, Be dessadsiumid y § rorhyboui53deécadfenenutesethih-Lhé -kneadi ng
process ) constituent conponents may be kneaded in one tine) and

al t er nat i delopdiemail t § -ethyb- Hi &+ dedaghendi ng-methyd-édan -dlec@ddensdopt ed i n
whi ch a part of constituent conmponents is kneaded; then, the remaining
const i t uert-&EHpbnenf 3iaredigned AnBekh¥addd.?-Ascaddieniove Bcdffdtigt s to the

ol ef i n-based copol yner ang ther | astic resin cqonpasitiaqn used in the
present iﬁ&éﬁf&gﬁ?géﬁFPOUg'5?335?52 r&e Qﬁf'a#Q%ﬁﬁxiﬁ%kiﬁ) ozone
degradati on_i nhibitor i pl et rher i.ght, stabil ] nd the

| i Ee can bcga%%(g%g%%i'a? é#é{%g%bgﬂﬁagésxég?ﬁﬁér ,-maedédjf%'vlebéégéﬁééggré%’
antistati ca2dedl: A RINGANN, ¢ MR- { & Sazido@aall, g0l of I ng agent,
di spersi ng agent, anti-bl ocking agent, lubricant, anti-toggi ng agent and
the |ike cag+aRAr-oprd ald sc o8 Sonpogingeda s hdcipe- ol ef d Dahased ceoRalymer and
t her nopl astic resin conposition used in the present 1nvention, there can be
appropri at g,y coifpoteed, f4 | & edscstieheas, ghassniibeEneCcaLReRhy139 | 7-

nonadlene, l3-ethyl-%-methyl-1,9,l2-pentadecatriene,

5,9,13-trimethyl-1,4,8,12- tetradecatetraene, 8, 14, 16~

trimethyl-1,7,1l4-hexadscatriene, 4-ethylidene-12-methyl-

l.1ll-pentadecadiena and the like., Examples of the alicyclic
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4 February 2003 fiber, nmetal fiber, glass bead, asbestos) mca) cal cium
carbonate, potassiumtitanata whisker) talc, aram de fiber, bariumsulfate,
gl ass flake, fluorine resin and the |ike, mneral oil-b rs such
as naphthena oil, paraffin-based mneral oil and the ﬁi@%ﬁﬂgépg Sﬁfive
conponents. In the ol efin-based copol yner and thernoplastic resin
conposition used in the present invention) there can be appropriately
conpoundgdna fdrffyd€d @l glenyens abmpddhlli Y6 cIUAMRORARM Y1yt &sef, t he
-flame retardant 1 nclude inorganic conpounds such as an anti nony-based fl ane

ret ar dani,.v@iii Mo FYE£Q¥HEE) STREAGS LURNRYY R rizdde, bor at e,
guani di ne- based fl ane retardant, zirconiumbased flane retardant and the

l'i ke, phegihiafrenang-pbespbakns ,CEMMABES RN 25. ROPBELNEn 0! Yphosphat e,
et hyl enabi stri s(2cyanoet hyl ) phosphoni um chl oriide, tris(tribronmophenyl)

phosphat &yyc1dnékaal dRr]r @ RicaRtamheERne ﬁéﬁ@o@@édiéﬁeti k€ 5-
a

chl orine-based florae retardants such as par in chloride, polyolefin
chl ori de,néEb6Lharaeyel,openiadsaas, Anthiderdddcendr of-aenbasedst | ane
retardants such as hexabr onobenzene,

et hyl enebhstbbramadienenr e ed Losdmyp i d€ene -5 -norbornensa, 2-

at hyl enebt st et r abr onopht hal i m de, tetrabronobi sphenol A derivative,

t et r abr onebhgplidrole - - isipadhp phiddepens agorbarnkak , and chiledames: hyand

m xtures - 4a 4 February 2003 thereof . The ol efin-based copol yner and
t her nopl astilsopamiperphpdsiervboruerd, i h, 8t Rdipieydety dloheram:n, dassal so be
used as a foaned body by conpoundi ng a foam ng agent as an additive
conponent dimdngpey¢liehexanpl edrSfdikidnfrdarcdghagans. i ch- can be suitably
used for such foam ng, there can be added mai n foam ng agents such as
sodi um bi ddrimateycharohrnm bilcgiBydatie viayisniaknivatdmnat b, 4nd the |i ke
nitroso conpounds such as N, N -dinitrosopentanet hyl enetetram ne and the
i ke, azo Hopbrha¥cinbr*aseaz dcalBadah-ddnEay someteonmittiPe and the
| i ke, benzenesyu] f onyl hydr azi ne, p, p'.-oxybi s(benzenesul f onyl hydr azi de).
toIuenesuP#%%%*ﬁ}ﬂ%&%P&&Faﬁﬁd SUeoRA HydrspR tRRe R ERY @3Ohekane, 1- :
toluenesulfon¥¥h¥draah e_derivatives and the |ike. Further, a foamng aid

can be apptdp Py Ladsd SR LRk Y procERPRgPerRELsgaci fic exanpl es

f the f (e P ) | i1 lLcyli i.d, A d
Comounds. ThEY a1l iy PSRRI RS Bunale, Sposbec ingh &
ired i tyod ' | ar. be added.

Cpaci f1c SRR g s o e B0 R B U ol R adE s

copol yrmer s.qr i S s i r r onononer s
sel ected fr glr%l%n%cdﬂ%%ﬁ??%%gﬁéé g%‘éﬁ&gé%@%g\gg&?&%%%&%ﬁa?l yc}eitgheaci d,
ethacryliciaqg, crotonic acid and the like, dicarboxylic acids such as

mal efic - 41 4 February 2003
(c) Cyclic olefin compound

Examples of the cyclic olefin constituting the
olefin-based copolymer used in the present invention include
norbornene, 5-methylnorbornene, 5-ethylnorbornene, 5-
propylnorbornene, 5,6-dimethylnorbornena, 1-
methylnorbornane, 7-methylnorbornens, 5,5,6-
trimethylnorbornene, S-phenylnorbornene, S-

benzylnorbornene, 5-ethylidenenorbornenes, 5-
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acid, fumaric acid, itaconic acid, citraconic acid and the |ike and
nonoesters thereof , acrylates or nethacrylates such as nethyl

nmet hacryl ate, nmethyl acrylate, ethyl acrylate and the |i Vi n sters of
saturated carboxylic acids such as vinyl acetate, viny#FEBUﬁWHn%¢%§and t he
.li ke, and iononers thereof . In the pressure-sensitive adhesive of the
present invention, a pressure-sensitive adhesion inparting agent may al so
be added for the purpose of inprovenent of tack and for other purposes,

+ hough tHayhessernakasi tiveSalhdsmeibprpatteng dgeiit. 5B A - essenti al
constituent elenent. As the pressure-sensitive adhesion inparting agent,
there cachY{sPearBbbadrned RaPRithYard duéh Sadima & ot osin resins such
as rosin, dammar and the |ike, nodified rosin and derivatives thereof,

t er pene-baded fedns - nd AroGitRITIRRSREGh a kg T hhat 1L BYHT bedr Boh-r esi ns,
aromati c_hydrocarbon _resins, alkyl phenol resins) cumarone-indene resins and
t he Iiké@lmﬁﬁﬁanPﬁéWF'9eﬁpéﬁb§'éﬁ' RPN br2 L 8l Bol gt drpene and the
| i ke are_preferable conpounds. Specifically, YS Resin TO 105, C earon
(these a?gmﬁﬁﬁm%ﬂﬁwﬁwﬁiQﬁFH@% Y forent cil 4k X §)B2rcon, Estergum Pence

th t Ar ak K K. K . the lik
Ccompl | PES AT RO ethei 11 9% Rinbst ob BI AL RBPRESant | nventi on can
| b d flig ] - 42 [ 2003
Tor o |aydre i erohay br it At AL A Enehal ey B e smt g YT

pressure 5,94”,55}éy§ixﬁ'€i£‘ﬁ§ﬁ¥el9fz,ShQ,QE‘?S.g'?tS,%QV%QQﬁ&ﬁg%iﬁé%%é’%?;a y be

| ayers a layer. In this lamnate) materials constit

the same Jugtgbty-0r4dkf BeneRbrndnd-1he mMALedsals ganatituting the layers
can be sel ected from known thernopl astic resins other than the

t her mopl asé £ &ht@SbRapAMAGS ehieQN 1USCH 1in2 i@ I 858N} s | MMRREH 2Re - Ubber, and
ot her conponents. O these material, the thernoplastic resin can be

sel ected franeyaridaus et By-era-Dasacda8 1188 | OMscpel yRegpYLene- based
resins, various pol ybutene-based resins, various pol ynethyl pent ene-based

resins, pol, wsByRerdrsetha-aSi NS, £000) ¥ NEJ s d st hahplirehAphenalenkh acrylic
nononmers) copol yner resins of ethylene with vinyl acetate-based nononers,
copol yner 2r, 8siddssioforg hyl erfe, v dimathdacr Y| 2c3pdnéaesss.8er~yli c resins,

pol yest er-based resins, polycarbonate-based resins, nylon-based resins,

pol yvi nyl catt@dttdconariythakeng. aAdisabutikel  4A8 . Bhéimgsbemodhere are
exenplified ethylene/¢cx-olef in-based coggl%ner rubber, ethyl ene/a-ol ef

i n/ pol yene-1rasta* cbpo? yief 2r A6hERYIZPHAR 4888 r dbBer, hydrogenat ed
styrene-basged bber Lene; based rubber, known cross-linking rubber.
Exanplesi§¥%X%%?Q§SXﬁgﬂ§ﬁPEa?%&Pﬁde%'_ &ﬁ%ﬁ%?ﬁﬂﬂﬁ&ﬁ%ﬁrf oM woven fabric
and ”On'mdféniﬁ%hsrg%ng% |l Gn RIS o ae?'x'el,l Zfrss,é-é’é#f‘?Hérégd' tives,
fillers, mmneral oil-Dbase sdf tenérs, f1ame 1 e ar'dants’,” hig requency
processi nggak ds £ 10@%othett¥inorbornena, 5-chloromethylnorbornene, 5-
methoxynorbornene, 5,6-dicarboxynorbornene anhydride , 5-
dimethylaminonorbornane, 5-cyclonorbornene, cyclopentene,
3-methylcyclopentene, 4-methylcyclopentene, 3,4-
dimethylcyclopentene, 3,5-dimethylcyclopentene, 3-
chlorocyclopentens, cyclochexene, 3-methylcyclohexens, 4-

methylcyclohexene, 3,4-diemthvlicyclohexens, 3-

chlorocyclohexanes, cycloheptene and the like.

- 24 -



4 February 2003 based resins, polyterpene-based resins, synthetic petrol eum
resins, cumarone-based resins, phenol -based resins, xylene-based resins,
i soprene-based resins and the |ike, and these can be appropriatel&
conpounded. The method for producing the above-menti onédFgireas2808ensi ti ve
adhesi ve &% ngt 9irticul n#%1restric ed, and, for exanple, the adhesive can
al so be pt@pa¥ed¥i-naFREALITHCHMBPW gl e | ayer sheet or film by
dry-bl endi ng cgonponents or kneadi conmponent s usin .usual kneadi ng
apparatUs . f of XBRRIEET FNEUBHRY L AEOMS B S GORRAUT MPLBARR AP AR
press kneader, ruder, tw n-screw extruder and the |ike, then, subjecting
the produt® E8RERLTHLARG dhen@iRfin oPagsd, GePotYRahAFeRiHy e die,
si ngl e-screw drawi ng (extrudin nmet hod, tw n-screw draw ng (extrudi ng)
met hod, cRFeRgaE Agventdomod destykenegr canpekhydspyrgnepamred in t he
formof a |am nated sheet or film by adopting t echnol ogi es such as
co- ext r usPeEhYE sty Tensn VYl Mt odnPRPSBlPERSLYEReR®: as extrusi on
| am nate. method) and the like using an inflation film produci ng apparat us
or T di e §4irhlprogiyredeapanahzonesitVEene, kdibnemastykeres of the
resulting sheet or filmis not particularly restricted, and preferably from
0. 001 to Bluprostvrese .pheftarbiButybatprens. .t 6 thyatmene,
pressure-sensitive adhesive of the present invention nay al so be used as a
pr essur e- ¥anyilnaph thisdeneprand | the ohpbsed of a substrate and a
pressure-sensitive - 44 4 February 2003 adhesive l'ayer. The substrate is
not parti cul ar Fpotéen. dnetthegpreshnteinvensionpl Eroadtbeystanfipoént
pol ypr opyl ene, pol ypropyl ene-based resins obtai ned by honopol yneri zati on of
propyl enecfrstahliopxes phiveksenpdtiner adhesdonof opcepyd aare axittiiclanto
a-ol efin, polyethyl ene-based resins of |ow density polyethyl ene, mddle
density pbeyadhgrede winligih idepnet 9f pait jec by lafhdhendreseadr 1hventdonity
pol yet hyl ene, pol y-4-nethyl - pentene-1

it is preferable to use a polymer composed of a specific

combination of monomers -selected from the above-mentioned
monomers, and preferable examples thereof include the
following combinations @ to @.

@ olefin-based copolymers obtained by copolymerizing
ethylene and an ¢ -olefin having 3 to 20 carbon atoms as
essential components, and optionally, one or more monomer
components selected from polyene compounds, cyclic olefins
and vinyl aromatic compounds.

@ olefin-based copolymers obtained by copolymerizing
ethylene and an ¢ -olefin having 4 to 20 carbon atoms as
essential components, and optionally., one or more monomer
components selected from polyene compounds, cyclic olefins

and vinyl aromatic compounds.
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ethylene- a -olefin copolyner, propylene- [err] -olefin copolyner,

et hyl ene-ethyl acrylate copol yner, ethylene-vinyl acetate copol yner,

et hyl ene-met hyl net hacryl ate copol yner, ethyl ene-n-butyl acrylate
copolynmer, and the like, providing they are thernopl astd Eebremryn20CRurt her,
m xtures of any_conbi nati on of the above-nentioned resins can al so be used.
Among them pol9e@hoFanebiases qapsigners phtatopdl biiecongdrmeadizigichavi ng
good conpatibility with the ol efin-based copol yner used in a

pressur e- e&hyiltengs gitanylene aged ane Cprefefin| kaviom th&os@andpaiboen t hat
a conposition having excellent flexibility, pressure-sensitive adhesion and
scr at ch- r @diostsadce eiss egtftia hezpreporent gel gndroptioniadd ypr eacuog g@rs ti ve
adhesi on between a pressure-sensitive adhesive |ayer and a substrate

wi t hout | moaroneay @ommEEiemys sdbsetednpromi pglyepeessmpousdssi cywd ladhesi ve
| ayer and a substrate nade of the sane thernoplastic resin are preferable,
and t hose cdledfiiresxcaid entnycacbmagipr eoapoundaurt her, the - 45 4
February 2003 pressure-sensitive adhesion of a pressure-sensitive adhesive
| ayer can be cd@t naleifac haddie dupsrymer s abboatheanbgl ebpoipmeed 2aarp! ymer
and a thernoplastic resin used in the pressure-sensitive adhesive |layer. If
t he cont eiraylerddecdm@paasti oleBim havifigr ¢axed 200 ddxvbdi edthmg s¥stem
use as a substrate is al so possible. The above-nentioned substrate may be a
si ngl e | ayrseghiekd] ocopdénenos , nanpdalopd ilvmeall Ty pposet ersheee monfanren of two
or nore |ayers. The substrate may be col orl ess and transparent, however,

t he above-compjdrsreds rseleaatedi f-smnpylakae dempolndst,edyicd ieoloedtimn or
printing before utilized in various uses. For obtaining the

pressur e- sanbivingl asthematécsbeapounds .l m of the present invention, a
substrate | ayer and a pressure-sensitive adhesive |ayer can be prepared in
the formof a |@moldifath -Hweedd oo lymdys aclampod88dt £ e Pra RS HE s
co-extrusion, extrusion coating nethod ( also referred to as extrusion

, | am nat e aetdiePimnthiireg | 4 keougongaabonnfEdt@nison fil m produci ng apparat us
or T die film producing apparatus and the like. The thickness of the :
resul ting sheet@oifdfinitvased ERpédigmess! yonpokeacbedytnpleneef ghally from
0.001 to 5 mm further preferably fromO0.005 to 2 nm Further, when a
pressur e- sesnkefinchaviwgi 4 et deicarbdn lahonss usall g dliyaneidoypnpasured wound
article, it is possible, fromthe standpoint of drawing ability, nanely,
self - 46 4 @rlo1s dn 20838 &b GPS1 Pe PEOPSIDY seld0oFaB gy tinkg! gasiang
paper, or to provide a coating of a releasing agent) for exanple, a

si | i cone- baskef igehayviag dagarmt 2micdnbaonpbses ahdaal eygldleaiolesideyl group
adduct of polyethyleneimne, and the like, to further decrease affinity
wth its reampsunflace. Alternatively, it is possible to use various
functional additives according to demands such as conpoundi ng of a

rel easi ng agent @aroll of hervagdeit E¥p6lymer&ptonpolsed bFakkBg1Bheperhy wf the
surface, and the like, within a range wherein the effect of the present

i nventi on dokefint hdetiayg dr afce.20Thmayivas satemseasidt iaveiadllesinomatt @i ned by
the present invention can be suitably used as a pressure-sensitive adhesive
sheet- or €ompofind.packagi ng and casing, office and donestic use, electric
insulation or identification, fixation or. binding, repair and duct works,
maski ng tape ( @e@leﬁinf-bha}adocoaslampm comppseshedt eshyflens.f an <
prevention of scratch in transportation, storage and stacking from
product i on-pdeflochavilng 4t tp, 20rcareormtons of aspehyene gompewndanndwor k
in bending work and press work, of stainless and al um num plate as

const ruct i envinydr aglonatder srenpeend ani nated pl ate, steel plate, resin

pl ate, glass, or_donestic electric products, precise nmachinery, and

aut onobi | e bodyﬂ)a@leélh-agsbﬂ coparlymsess composed of ethylene,

propylene and an ¢ -olefin having 4 to 20 carbon atoms.
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When the ol efin-based copol yner used in the present invention and a
thernopl astic resin conposition containing - 47 4 February 208 this
ol ef i n-based copol yner is used the hot-nelt adhesive, it is surtabby used
for mutual adhesion of a polyol efin-based resin or adhdsFebrugry 200

apol yol efi n- baggd.re t h diff adhesi on of

rgbbgr or adhe§§ %igflpu§%§F<ZQQP°f¥ﬁ##epgéﬁpﬂaFgr|glm¥@£§%ﬁﬁarubber

herein referre vu e ber o] cani ed r bber appl i ed,

A examPERETengy: ‘4R o e S A eS £ PRy AP cRa TP, At ohE e e

rubber e ne pro rubber et hyl ene propyl ene drene rubber, Qtr-.o
t ~aa égéy%ne4% rrii},()"%'P&Styrene butaéiene Pubggr chl or oprene rubber,

natural rubber ﬁéllc rubber, ol efin-based elastoner rane- based

el astomar and tHeOLgkdn-based HIRQLERRT HafePPgred Oﬁaﬁgig,?ﬂ%th, | eat her)
wood, various synthetic resins, netal ynthetrg resin plate decorative

pl ywood, RECRY naﬁ'e an odred efiidh hayying 4 st8néOngadhel LtARSANANA t he

i ke are Irs gﬁhéﬁ%ﬂépe adhesro nmet hod, various nethods are applied. For
exanpl e, T P 8P8 i'n resin) there are used adhesion met hods
general ly used n _hat-malt adhesi on such as a nmethod in which the hot-nelt
adhesi ve of thgbppé§§%ﬂ|QRﬁﬁﬁ|QﬁPQ&W@ﬂrﬁagoﬁBaﬁeﬁeMﬁaPWQY%ﬁRﬁred on the
adhesi on surf ace between a_ polyolefin resin nolded article anal another
adhesi on RFOPIEn&ngn healafip\Parkya 4r ko 2dnerERCnIMPp B VAN a

met hod in _which a tq?e or sheet made of the hot-nelt adhesion of the
present |ﬁﬁ9ﬂﬁ?ﬁ?l% WRPYRMched between bath adhesion articles , and they
are nelted for 4 February 2003 adhesion by a hot air furnace,

heat press, hi & P A@éﬁéﬁ&ﬂ%ﬁﬁr SPROLYRRIS 3§ORPPIS ek Ot IRth ¥R B®d s .
Li kew se, f or adhering vul cani zed rubber, there are used adhesi on net hods
gener al | y REORYengo@inet rokakdsi havingH 59 20 eamhan AEOWAI ch PO ERS - el t
adhesi ve of the present |nvent|on mhrch has been_nelted is applied on the
adhesi on §§WT $erPeR ¥ipFfcamop@fic compound.
® olefin-based copolymers composed of propylene and an
@ -olefin having 4 to 20 carbon atoms.
® Olefin-based copolymers composed of propylene, an &
-olefin having 4 to 20 carbon atoms and a polyene compound.
@ Olefin-based copolymers composed of propylene, an &
-olefin having 4 to 20 carbon atoms and a cyclic olefin

compound.
® olefin-based copolymers composed of propylene, an &
-olefin having 4 to 20 carbon atoms and a vinyl aromatic

compound.

® olefin-based copolymers composed of propylene, an
~olefin having 4 to 20 carbon atoms, a polyene compound and

a vinyl aromatic compound.
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rubber nol ded article and anot her adhesion article, and i medi ately they
are adhered under pressure, or a nethod in which a tape or sheet made of
the hot-nelt adhesion of the present invention is sand 'ched bet ween both

adhesi on articles and they are nelted for adhesion by %aF¢Rjuagy 2 nace,
heat press, higff frﬁa%yeﬁrggnwgnlaakeommmﬁé Othe' IR B4Ry Further,
i n adhesi on of non-vul cani z rubber, vul cani zation” and adhesion ¢an be

prosont | SORBLNAHS dedprb B NEy fodfl SErpROLAR sERNBRBIAD cHRrl (L ie
bet ween aAAMHYULEARLZEd. RS, GATRAIIA BB fid égalrei LA B
adhesi on artigt £

enperature an ressur require

vul cani zat.i of . are r t | a t.ape sheet
made of tﬁg,%ﬁ)&[ %g?% esre§%ap4 ‘({J% pre'esgle(ﬂ%3 érgr%\%eéngfl\é%iicél aa%?t}an 5’%{

bet ween both ad esron attrc es, .and teqperature and pressured required for
vul cani zat-P8% o et AT e gﬁnggﬁmﬁy hot alr furnace , heat press, high
frequency and t e Ilke s well as other February 2003
Exanpl e The fol oRiGG 1o e&%ﬂql%% ‘PP’E%“ﬁF’-eQXnF°PH&¥WFF&ﬁWther

in detail bel qw, but th are on illustrative and do _not limt the scope
of the i n@é’n"tﬂ(ﬁ?e [and @%t ﬁesq]se%’%/n MY RIp4sél SRR BLIRTF 29

Et hyl ene, e and 1-butene po rized continuously using

100" Lot PReeR A EFTug RN Sy y AER SR ALO of B8P hoBATS TRRPTET L1  ng
bl ade. That is, hexane nerrz tion solvent) ethylene, opyl ene and
L butene. HOMPARSREARRILTSE SR OB RS REeRB EPNPORISy GYURG FHHRRS sat | on
vessel at speeds of 83 L/ 1.9 Kg/hr and 17.1 Kg/hr

respect i v&RA WiPYL aﬁ?mégiﬁaﬁﬂmppﬁggﬁblynerrzatron sol uti on was
continuously exitracted fromthe upper portion of the polynerization vessel
so that the a Ot qﬂ?%ﬁﬁ@wﬁﬂ?%%ﬁm%ﬁssBPE?FBﬁdrhYtHQPSéMmﬁﬁﬁ%ﬁﬁgon
vessel was kept at 100

ExnethylsﬁﬁﬂX%%ﬂ?anE%ﬂ?Yé?EPoEBﬁté&réhyP}FﬁlPePPYB@ByﬁStﬁe@ﬁymﬁgiﬁﬁenoxy)t
i tani um di chl ori de, ﬂ%IIF‘)hen Ineth |tetrakis pentafluor%PheHéi) borate, and
triisobut AEARFIFRIAIFRAELR f‘t’%‘PP BBBESyi ARy oRdip A% M er e

fed continuously into the ati n Vess fronrthe Iomer ortjon of
Lha Sor nianends, Sosaensnke' ¢0TERERY: 2hon: BoTuene Gompounds. AV bi 14

g/hr Furt er,. the | ecul was control |l ed by using hydrogen The -
eéi%ﬁ&?szﬁﬁ .¥6B¥ﬁ Hﬁ£%%QNF9%gRR? ﬁ was conducted at 50C while

allomnng coolin er to circulate throu acket nmpunted _.on the outer
surf ace of the850F§ﬁePP?XFFHﬁ by P?{aﬂﬁﬁnt the SHAMDIIRAs added
to the polynerjzation solution_ext cted t he yneri atJon vassal to
st op the|§%TP&P?E&PP8naF8a€FFSﬁr ﬁ ﬁﬁhegg Q& o3k tRaLtti on

POl Ut on v Yottt Deyel Bly BT LIS SPLYET R L Rved. D sheam 0 2
pressure nggthegh esgstance.
® olefin-based copolymers composed of ethylene, an «
-olefin having 4 to 20 carbon atoms, a polyene compound and
a vinyl aromatic compound.
@ olefin-based copolymers composed of ethylene,

propylene and an @ -olefin having 4 to 20 carbon atoms.

Further, it is preferable that the olefin-based
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day at 80~ . According to the above-described procedure, an

et hyl ene- propyl ene- 1- but ane copol yner (Polynmer A) was prepared, at a speed
of 4.4 Kg/hr. Ma~ ~1le MM M\ ~ O ' /Ti-~C 0 tBu

D=net hyl si | yl (t etramet hyl cycl opent adi enyl ) (3-tert 4 February 2003

but yl - 5- net hyl - 2- phanoxy) titani um di chl ori de Exanpl e 2 Ethyl ene) propyl ene,
1- but ane ERPOIYEET IYsRhelly thespresent FbRYRREFORODES RS fe PEEYB) wer e
copol yrmeri zed continuously using a 100 L SUS pol yneri zati on vessel equi pped
Wwith a stfritng/Bl agenoraskased eregbt lBICHA yHEFS bl ivAr sHIRASK ofand

et hyl ene, propyl ene, 1-butene ands-ethylidene-2-norbornene( ENB) were

cont i nuoudl  filed mewre heas edepnperyviste 1dil zafel gl yween zaeasuredssel at
speeds of 83 L/hr, 2.0 Kg/hr, 8.3 Kg/hr 12.7 Kg/hr and 6.3 Kg/hr,

respecti velogcorm@inhetot hef Kand22t heipd phelifferent sal uscenniagy
continuously extracted fromthe upper portion of the polynerization vessel
so that tlalamimgtef (DE8Cpol Weregueronthel wiliedilnrbased pobpokymneati on
vessel was kept at 100 L.

D net hyl sidsdd tiat remet pyésgokopaneadiony NgS8-4 eglabsat yraagdttiyin 2- phenoxy) t
itaniumdichloride, ' triphenyl nethyltetraki s(pentafluorophenyl) borate,
and trii sajlarpddtine@uTgheoei pabferabihbreviodl edrazeskBANoas cat al ysts
were fed continuously into the polynerization vessel fromthe | ower portion

of the polpyefdZathlpn—\eaCSebrale SPeeansl phrtieod agiif préféeangyh— 26 5. 251
g/ hr. Further, the nol ecul ar wei ght was controlled by using hydrogen . The
copol yner iomatiess r edtierontivbhs condiitied dfs T tC st sf héddl pwang cool i ng
water to circulate through a jacket nounted on the outer surface of the
pol yneri zgiresswessebnsAtdnvel Adhesive comprhanalg the acpelymhertmay be
pol ymeri zation solution extracted fromthe polynerization vessel to stop
t he pol ynermgertion inestabba pridss sttt Svaerdhe hoy €drdeheéndeb2 ower
temperature ehvironment, and in the case of use as a hot-
melt adhesivé, the flexibility of a connected portion may be
poor.
As the differential scanning calorimeter, there is used,
for example, DSC 220C manufactured by Seiko Instruments Inc.,
and the measuring speed is 10C/min. in temperature raising
and lowering processes.
The olefin-based copolymer used in the present invention
has a molecular weight distribution (Mw/Mn) measured by gel
permeation chromatography (GPC) of preferably 5 or less, more
preferably 4 or less and further preferably 3 or less. When
the molecular weight distribution is too wide, bleed out of

lower molecular weight components may increase, and a

pressure-sensitive adhesive comprising the copolymer may not
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a 4 February 2003 raaction solution was washed wth water, then) the

sol vent was renoved by steamin a | arge anount of water to take out which
was a copol ymer,rigid under reduced pressure over night and day at 809C .
According to the above-descri bed procedure, an 4 February 2003

et hyl ene- propyl ene- 1- but ene- 5- et hyl i dene- 2- nozbor nene copol yner (Pol yner B)
Was prepahadeasufifdpgden tofs talgle Kpf éssuf2l samsliytsive d#dhstom- Hazed
copolymer (1) IR nmeasurenent The ol efin-based copol ynmers (Polyner A, and
Pol yner Bpawmgieudaailyzendby HiRih efiped atntdy Eandrookmenty andmey tendf
ethylene at 720 cm'', nethyl group rolling vibration at ~ 154 cm 1-~'
ascri bed to pelhytebtlaechimipad qfi apyaebéclantonst mdhegredlpfiteld use .
vibration at 7?0 cm-l . ascribed to ethyl branching of 1-butane, |leading to
confirmation t Mealasth=mambnef thepmoéeics laad weciegh tcogibs yoEbuzedn (s2 )
Intrinsic viscosity j ri ] The intrinsic viscosity [~I] was neasured by

usi ng an bbhdulkctlede by 2 gedt permedteionlchirataiddrapR90(GBCHf mebRoggNPl e i s
dissolved in 100 mM oz tetralin to preparela 3 ng/m solution. Further,

thi s sol uFogrex@nsplé | wisikth@160CH GPE: Appdrands)-randfastdreloy Whters C
viscosity of each of themwas neasured in a constant tenperature oil bath

at 1359 (c8Q.1l' fhe el IPRAKERIEFIt YRS 18P2ALAT, t HhAC FbrMekadipIRACh
concentration and the resulted val ues were averaged for use. - 53 4

February 20Q3el3PabiaslColRitin Al 80M femhiFadirdd vl Shiowal D@k JMRaxur ement
of the nol ecul ar weight distribution was conducted by a gel perneation

chromat ographis e dAreéoDemhysafll ol sEyraparedtsexampuéact ured by
Waters Co.). The elution tenperature was 140' C, and Shodex Packed Col um

A- 80M mangadtifdcchiya Shewao BBRKOCKDh.. Wafo st &5 Wet£ghtmel asd
pol ystyrene (manufactured by Tosoh. Corp. , nolecular weight 68 to

8, 400, 000)s v Wy 135 us e hecH! mblvelhlr whagaar dtanasiransabsthce.
wei ght - average nol ecul ar wei ght (Md) and the nunber-average nol ecul ar

wei ght  ( Mpharefel qibt 2Avegabs mBNeewdfarPleidi e(w) and theSnhable®-( MV M
) was called nolecul ar weight distribution: About 5 ng of a polyner was
di ssol ved dveradd mb1&cdlahl REQBARZ M )t G PP £1Re GERAUEEPASSFP! €
polystyrene, and this ratio (Mw/Mn) is called molecular
weight distribution. About 5 mg of a polymer is dissolved

in 5 ml of o-dichlorobenzene to prepare a measuring sample

having a concentration of about 1 mg/ml. 400 L 1 of the

resulted sample solution is injected, elution solvent flow
rate is controlled to 1.0 ml/min., and detection is conducted
by a refractive index detector.

The olefin-based copolymer used in the present invention
has an intrinsic viscosity [ ] obtained by using a tetralin
solvent at 135C of preferably from 0.1 to 10.0 d4l1/g, more
preferably from 0.2 to 7.0 d1/g, and further preferably from

0.3 to 5.0 dl1/g. When this intrinsic viscosity is too low,
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having a concentration of about 1 ng/m . 400 ,u 1' of the resulted sanple
solution was injected. Elution solvent flowrate was controlled to 1.0
m/mn., and detection was conducted by a refractive ind detecgtor. (4)
Measurenent by differential scanning cal orineter Measure t’*‘%?og@nduct ed
by using a differential scanning calorinmeter (DSC 220C manufactured by

Sei ko | nsthefart-Feeistange oftthe masgitting Hafinrbased ¢opelymes any of
tenperature raising and | owering processes. (5) Measurenent of

5- et hyl | dBaE-Pendpberdoic (EMBjeEROREent PEESENERI-S Rl @paihasive

Pol ymer B ) was heat-pressed into a filmhaving a thickness of 0.5 mm

t hen, thecpBpkisipg theq quunliner 2DAE haHAs POOraPRe (sNe- sembdEives0
cm1l) derived from5 ethylidene-2-norbornene was neasured by using an

i nfrared aghesiophdonest ararziculiaclg- snfgi bdodh Tempémmaere content in

t he ol efin-based copol ynmer was cal cul ated. | Eval uati on of

pressur e-epvirvonmenddhegid/eorshielee dbthesuhhinde phetrectheniffimbheid) Exanpl e
3 90 parts by weight of the ol efin-based copol yner (Polyner A) and 10 parts
by wei ghtvbscBXTEYENE &0 IKEGR Cltljeraredwlt imegd byf Bnrbased €bpolegmkrCo. ,
Ltd., MFR=2.5 g/10 min. ) were kneaded previously for 2 mnutes at a

t enper at unayobe ' bk aind £ escirkeinl 1 £y ol theévef of e 10a rpre ssung- SEASTETERER t ype
PLV151 manufactured by Brabender Corp., then, kneaded at 80 rpmfor 10

m nut es tadhbsaive @onpasisireg sthei tbopelgdieesimay hihres poesspressapsgi-ti ve
adhesi ve and honopol ypropyl ene (manufactured by Sum tono Chem cal Co., Ltd.
, MFR=10 gém8intive Jadds=s=icubSdrate were nolded into 10Q a mfilns
respectively, and they were | am nated and heat ed

The intrinsic viscosity [77] 1s measured by usling an
Ubbellohde viscometer in tetralin at 135C. 300 mg of the
sample 1s dissolved in 100 ml of tetralin to prepare a 3 mg/ml
solution. Further, thié solution is diluted 2-fold, 3-fold
and 5-f0ld, and the intrinsic viscosity of each of them is
measured in a constant temperature oil bath at 135C (+0.1TC).
The measurement is repeated three times at each concentration,
and the resulted values are averaged for use.

The olefin-based copolymer used in the present invention
can be produced by using a known Ziegler-Natta catalyst or
a known single site catalyst such as metallocene type, and
the like. From the standpoint of uniformity of the composition
distribution of the resulting polymer, a known single site
catalyst such as metallocene type, and the like is preferable.
Examples of this single site catalyst include metallocene

type catalysts described, for example, 1in Japanese Patent
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for melt-adhesion in an oven at 200C to obtain a pressure-sensitive

adhesi ve sheet for surface protection. Exanple 4 80 parts by weight of the

ol ef i n- based copol yner (Polymer A) and 20 parts by weight of E ENE EPX

KS37GL - 55 4 February 2003 (nanufactured by Sum't&g%ettfH@m é§EL300 ,

Ltd. , MFR=2.5 g/ 10 mn.) were processed in the same manner as in Exanple

" 3. Exanple 5 70 parts by weight of the ol efin-based copol yner (Polymer A)
and 30 parts by weight of EXCELENE EPX KS37Gl (nanufactured by Sum tono

. Cheni cahpfaicatiah LadMEROnen glIB—TAh. Nower & HrbreesedsPn3sh@Ssame nanner
as in Exanmple 3. Exanple 6 The gressure-sensitive adhesi ve of Exanple 5 and

EXCELENEO -BS0 3653 PRI A U -af 13 20 By 63uri3Cohit CRarfcB8eat 1448307,

MFR=2. 5g/ | Oni n. b ked J nt | ani filmb i

MRS TOvL LR o Ee IR L e LRI RO DR SRR T
iti dhesi t d f der. havi ng.5 d

D D28 S GO - b LBSEEE FE TR R S F G VRS T B E SEAT TP ORa TBRRr ucter

ruder
mar 121 g | PP AR e ANy & ddrasE s S ECRlR A RoaRES e or  omm

o o IR E e & A LEMES I BLek0c ALLOILILE S, 1.5 ano

D ooy a2 1P RO AP b WA e ROAT1HAN EalBL kAR 11O
it 1is preferable to use a transition metal complex of group
ITI to group XIT of the periodic table wl'iich nhas at least one
cyclopentadiene-type anion skeleton and has C, symmetric
structure from the standpoint of the flexibility of the
resulting polymer. Further, the method described in
Japanese Patent Application No. 11-206054 can be exemplified
as a suitable example of the production method using a
metallocene catalyst in obtaining a polymer having highex
molecular weight.

Subsequently, a thermoplastic resin composition
comprises a novel olefin-based copolymer used in the present
invention and a thermoplastic resin will be described.

The thermoplastic resin composition used in the present
invention is a thermoplastic resin composition comprising (i)
a thermoplastic resin, and (ii) the olefin-based copolymer
used in the present invention, as essential componants. The
used amounts of tham are not particularly restricted, howavar,

from the standpoints of £lexibility and heat-resistance, the



t Exanple 7 4 February 2003 The pressure-sensitive adhesive of Exanple 5
and honopol ypr opyl ene (manufactured by Sumtono Chem cal Co., Ltd., MR=7
g/10 mn.) as a substrate were nolded into a lam nated filmby using a

3-kind 3-1ayer coextrusion T die (die width: 600 m) nehGehotanye2DBy CBC
.Tec. Specifically, the pressure-sensitive adhesive was extruded from an
extruder having [err] 40 mmand L/D=32 at 230 , while, the

honopol ypr opyl ene was extruded fromtwo extruders (both L/D=32) at 230'C,

-and t hesgﬁﬁgﬁ%igﬂe Jz 1l R e2uldials 13d UEldlif 0 @ chaed gk and

ext ruded a T die, then, cooled to solid by chill rolls controlled

at 20[ errd 401 QRLa B sapkklra-Ravingrant Ri/6kNRSS 96f/ o hendee T mnsansi tive
adhesi ve %oa%/erggf 50 apm and a !tyﬂi ckness of the substrate |ayer of S‘1#50 ,um

Conpag gbiVe /brar &d/ Iihe sareL Pf DECTHIr 8- ¥as re®guEed a5/ 39 fxanmple 3
except that an ethyl ene-Cx-ol efin copol ymer (manufactured by Dow Corp.,
trade nanggo/2abf.inity PF1140, [n]0.98 dl/g, MM.7X 105, MM Mn2.3, nelting
point 97.5' C, nelting calorie 86 J/g) was used as the pressure-sensitive
adhesi ve | ayer THe (HbipdrgnTesli) dseledhi hestthenmidplasiic redifebruary
2003 A pressure-sensitive adhesive sheet or filmof Exanples 3 to 7 and
Conpar at i venBeatyleon ofath9aresd¢ndniny st vbdn plsad & Neanmaflas thegelinKansai
Paint Co., Ltd.) coated with nmel am ne, and press-adhered by a 5K
r ubber - coBbed aeABIeRE Heh) Ja8F Pef UF—dSéYmﬁﬁgﬁé§e§t £Z3@ KARY™f BREECHECessary
in peeli n%_alt he pressure-sensitive adhesive sheet or filmat a peeling wdth
of 25 mm R§FEIPRFSEAG ES6fnE802nda tHEEE RF SRt 8 - 5HOTnRFAMRL®and a
tenperature of 23C was asured., Li kewise, the sanple was |eft for 30
minutes aPSRRERTLAR Sr BRoE ATt bRE P BT T (R S SO ALY B REL RRas ur ed.

2. opeel | NG PAAPOORA MY (5 J AR Al {1, A BLERRY" §otgutkiug adnesi ve
linear low dansity polyethylene (LLDPE) and the liks;
polyﬁropylene-based resin, polybutene-based resins, poly-
4-metbhyl-pentene-l-hasged resins, polystyrene-based resins,
polyester-based resins, polyamide-based resins,
polyphenylene ether-based resins, polyphenylens o:é:!.de resins,
polyvacetal-based resins, ;.olycarﬁonate-based resins and the
like. (i-1l) Paolyolefin-based resins are preferable. (i-
2) Polyolefin-based resins mainly composed of aliphatic
olefins having 2 or more carbon atoms are more preferable.
(i-3) Polyolefin-based resins mainly composed of aliphatic
olefins having 3 or more carbon atoms are further praferable,
and (i-4) polyﬁropylene—based resins are particularly
preferable.

As the polypropylene-based resin {(i-4), there can be

used crystalline polypropylene mainly having jsotactic or
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in the sane manner as in the above-nentioned item left for 15 hours at 90C
in a hot air circulation type oven, and the tenperature of each coated

pl ate was cooled to 23[err] then, force necessary in peeling the
pressure-sensitive adhesive sheet or filmat a peeling w ggn a
peeling angle of 180 , and a peeling speed of 500 nniniﬁqﬁagggi g@hred. 3.

he | apse SYRETRE b PrhedI8REE Rt Shate R b Re el Yol d iR oo
o1 “cf oual QR ETRoF | G ROR P mip s bl MY B TR BB TREE 6 BhrBe G
shown 1 P oF BroRP RS Tnceb bRt il i ELIESTRes rar
2 R R e G %
i nut o) E5tbHen b HRESHY e R PoasaaneLFber Lnihon Rethod Poak

b e ol B PRGH A EAB PSR ol S0 BP9 F eRE iR Aaston, methodgs

o1 655 aGhERCE I RS oRALIMASLAA L SR Moo FEMPLTRLAG rtiemarBheer 1 for 15
R C SRR L T N P

{25 mm X50 rati ve Exa e 2_Evaluation was conducted_in the sane
manner asH4¥2§%ﬁ£$£?§ Eﬁﬁﬁﬁlqggﬁ 2hd PRGEERE DAY VAR At e 2 obBPYner
(NFR=7g/I§EquBvin§L£§8% te content 28 W% was used instead of the

ol efin-ba %oF opfﬁkr A) in Exanple 8. The results of Exanple 8

and Conpar ati ve. Exampl Z are shown in Tabl 3. - 59
P As tﬂg gndex of the crystaliinity of the

polyﬁropylene-basedresin(1-4),forexample,meltingpoint,
crysial melting calorie and the like are used, and it is
preferable that the melting point is from 80C to 176'C and
the crystal melting calorie is from 30 J/g to 120 J/g. It
is further preferable that the melting point is from 120TC
to 176C and the crystal melting calorie 1s from 60 J/g to
120 J/g. When the melting point of a crystal is too low or
the melting calorie is too low, the heat-resistance of the
resulting thermoplastic resin composition may decrease,
consequently, the pressure-sensitive adhesion force under
high temperature environment of a pressure-sensitive
adhesive containing the aforesald composition may decrease.
For producing the polypropylene-based resin (i-4),

there are generally listed methods in which a homopolymer is
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4 February 2003 111 Evaluation of hot-nelt adhesives for rubber adhesion
(Table 4) (Production of hot-nelt adhesive sheet) Exanple 9 70 parts by
wei ght of the ol efin-based copol yner (Polyner B) and 30 parts by wei ght of
random pol ypropyl ene (manufactured by sum tono Chem cal R=1.5
g/ 10 min. ) were kneaded previously for 2 mnutes at a ﬁgﬁ%ﬁfﬁ{u?gcgf 200C

by br abends et oY eloP iR LR egr OF prEPRhi L i #e’-fr?éwn%?ﬁfeﬁr e
50 parts BV onrogrS, RE & SRRt 18 SRERAVLLY RodBivhar SR P10

Lo VrREE QP EReRE PR ol 3 o B B e S e £FBn BTRYERS o'e o
bel ow ( Al BF w8 BRE TPt S N SRAaT By ok BB PHERSr Sht JAA A0fed by
Kobe Steel ,Ltd. The m.xture and conpounding agents_h re kneaded, on 10
i nch open 5192 °% E‘ug]otﬁaﬁﬁ &g ersubg'é"r C%ﬂﬁaaﬁdp_gfgaerlz&a u&Ap phese
polymerization, bulk polymerization or solution
polymerization method or a polymerization method combining
them, using a Ziegler-Natta catalyst combining a
titanium-containing solid transition metal component and an
organometal component, or a metallocene catalyst comprising
a compound of a transition metal of group IV to group VI of
the periodic table having at least one cyclopentadiepyl
skeleton and a co-catalyst component. Further, commercially
avallable products can also be used.

In the thermoplastic resin composition used in the
present invention, it is preferable that the bending modulus
(Ub(MPa)) measured according to JIS K 7203 satisfies the
relation of the following formula.

Ub<1.5XSbX (Tb/100)3"?

More preferably

Ub<1.4XSbX (Tb/100)3*?
Further preferably

Ub=1.3XSbX (Tb/100)3"3
Particularly preferably

Ub=1.2XSbX (Tb/100)33



whi ch can be vul cani zed. Canvas for Braining was placed on a 150 mm X150 mm

X2 mm nol d frane, and the above-nenti oned rubber conpound was pl aced

t hereon, and press-vul canized for 10 m nutes under a tenperature of 170 ,

t he canvas was renoved after the vul canization to obtain r ubbe é

.pi ece for adhesion test. Conpoundi ng agent "a". ESPRENE4 F“%%hé@ gtured

by Sumtonmo Chem cal Co. , Ltd. : 100, D ana Process G| PS 430

manuf act ured byWhernthebedinganodulug. is4out ASAHheEbgFERIeacbbhell ack)

-manuf actured by Asahi Carbon K K.: 90, stearic acid: 2, two kinds of zinc

oxi de: 5, rSFRMCTCRh&\BARermanfastdicedels\inS corpoi Choponayi bg tnfariovy”:

vul cani zation accel erator CBS: 1.2, vulcanization accelerator: MT 0.4,

powdery sultf ifleXiBilAllyesicomskepiently, abbeeresutllitdmgl pheseva-articl e

was cut into two 100 mmX 25 nmX 2 mm pi eces, and the above-nentioned

hot - nel t axHTesl vEve leetie 166 maph2FerpdO D prels suye wasnsandwecaddebibneen

the two pieces lamnated so that grain surfaces face each other, and

pr ess- adhefcertaeindeln comeli abowe ~-dest@A.bedlEdigieh@ X U0 mepresearics |He f or

24 hours at 23C without any other treatnment. Peeling test (peeling angle

180 , peelderispgatbdOlunl (MPa))maasureddacteddisigngd IS Ke3Ropi,eaand( Tabl e

4). - 61 4 February 2003 Further, the above-nentioned adhesion article

was cut i ritho riepy elsdh tant o adidé @ pants €¢49sofatifet ticemhoptantii pasdn

hot - mel t adhesive sheet ( 40 mMmX 25 mX 0. 1 M) was sandw ched between the

two pi ecexcdmpo st dnso that grain surfaces face each other overlapping 40

mm and press-adhered under conditions of 180 X 10 Kg/cnz X 10 min. ( and

left for 24 hours ahe23Cefiimhddsedycopbbymérease@ntin Rtferpnesehtnes were

drawn at 10 nrn positions fromboth sides of the overlapped region of this

test body.infRrentish a&ndyaweleandpthed iico reslide composl €kér nclegt abhihgt he

di stance between the reference lines reached 70 nm and |eft under standard

condi ti on s 2418Hns basEiemoddigmieas; kndynwakeraioplatstbndréeinsynder

standard condition for 4 hours, then, the test body was observed not to

find har nfauibisén { tan@ecthag @tﬂﬁbtbﬂﬂents kean The wlheceddcande@érﬁplopﬁdéaon

mai ntai ned the flexibility of the rubber test piéce. .; - 62
appropriately, if necessary, within a range wherein the

object of the present invention does not deteriorate, and the
thermoplastic resin composition used in the present invention
may also be a thermoplastic resin composition comprising (1)
a thermoplastic resin, (ii) a olefin-based copolymer used in
the present invention and (iili) other elastomer, as essential
components. In the component (i), the thermoplastic resin
can be selected for use from various ethylene-based resins,
various polypropylene-based resins, various polybutene-
based resins, various polymethylpentene-based resins,
polystyrene-based resins, copolymer resins of ethylene with
acrylic monomers, copolymer resins of ethylene with wvinyl

acetate-based monomers, copolymer resins of ethylene with



4 February 2003 Table 1 Exanpl e 1Exanpl e 2Pol ymer APol yner BPol yneri zati on
t enper at ur eC5050Et hyl ene

" Kg/ h4.52. OPr opyl eneKg/ h1l. 98. 31- but eneKg/ h17. 112. 7*1 ENBKg/ h06. 3*2

(f)g/ h2.3145. 251*3 (g) g/ h0. 6402. 755*4 (h) g/ h0.0120. 092
cont ent | odi ne028val ueCrystal nelting point‘CNoneNoneCr5??3P“#¥Vt%989

cal orien fn@&lﬂfar%%mt@déﬁ%}b@@rltiwemhun gbleae-bayeldtssIaki, 0N
cal ori enj/ngNoneNone' Intrinsic viscosity [n]dl/g 0.891.0. GPC

NM/Nhl-92ﬁ%ﬂyﬁﬁﬁﬁbﬁif§L5a§%51EE§¥H§ﬁ3ﬂ@l@ﬂgbaséh HeaakIPa 6W%¥Qn92 *1

ENB: 5-ethylidene-2-norbornene *2 (f): triisobutylal um num*3 (

triphenyl gaidafdrigaked( peghalsl WHORRNY]IkOOr Ake (141()fdhe other
di met hyl si lyl (tetranet hyl cycl opent adi enyl ) (3

tent- butylass <2t RBEBOXYL! I Y £ £8! 96h9Eeneh - o1 SEUIAIYa 2003 -

hel apoe. PR b L L e L R S &

peel 1 g SCLRTI IO R0t Fhg Lt S bt 6 B4D00BO0cOMRar 417 ve exabl o

21305 TabE%y%ene-butadiene-styrene block copolymer (SBS), styrene-
isoprene-styrene block copolymer (SIS), hydrogenated
styrene-isoprene-styrene block copolymer (SPES),
hydrogenated styrene-butadiene-styrene block copolymer
(SEBS) and the like; diene-based rubber, known cross-~linking
rubber. And if necessary, other compohents can also be added
to these components; and examples of these components which
can be added include rosin-based resins, polyterpene-based
resins, synthetic petroleum resins, cumarone-based resins,
phenol-based resins, Xylene-based resins, isoprene-based
resins and the like.

In the olefin-based copolymer used in the present

- invention and a thermoplastic resin composition containing
this olefin~based copolymer, if necessary, cross-1linking can
also be conducted such as sulfur cross-linking, peroxide
cross-linking, metal ion cross-linking, silane cross-linking,
resin cross-linking and the like according to conventionally

known methods. As the cross-1linking agent, there can be used

cross-linking agents generally used for vulcanization of
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[ g/ 25nm 23" C peeling strength60~ peeling strengthExanpl e 940004400Exanpl e
1075009600 [ 3] Evaluation of thernoplastic resin conposition Conpounds
shown in Tables 5 to 8 were kneaded previously for 2 mnutes at a
tenperature of 200 and a screw revolution - 64 4 Febru f~ 10 rpm
usi ng PLASTI CODER type PLV151 manufactured by Brabender 4(%‘%%’”%9‘?20%& (

kneaded at rpm for g m _nut es .eThe conp sition% ver.g regs-m)l ded .
accor di ngrt"’(sf’qﬁ’g I@%?S% f&eprc_(?dh(,ké SFERTR- g?‘SSeFtrl S o gh%?%gﬁast ic
ot hods. BBCHeRE PALEGEr: ERESOL BRAS THR: BPEGS POLRCTUMBAE No, 3
Tensi on speed: 200 mmim n. Nunher of test piece: 3 Regarding the elongation
at break B¥Yrogides; mefal,GhipRifes esBT8u6P°PFrdé@3‘l%é‘?e I%&/ el ongation at
break, e amaletefae Bas el crose Ik g agenls Nttt 13Re. O rns®s

cross-linking agent can be used alone, and for controlling

the cross-linking speed, a cross-linking promoter may also

be used together. As the cross-linking promoter, there can

be used oxidizing agents such as red lead, dibenzothiazoyl

sulfide and the like. Further, a metal oxide such as zinc

oxide or the like, stearic acid and the like can also be used

together as a dispersing agent. As the metal oxide, zinc

oxide, magnesium oxide, lead oxide, calcium oxide and the like

can be used, and zinc oxide or magnesium oxide is preferable..

Further, the thermoplastic resin composition used in the

present invention can be dynamically cross-linked in the

presence of a cross-linking agent to obtain a cross-linked

substance.

For obtaining the thermoplastic resin composition used

in the present invention, the components as explained above

may be advantageously kneaded using a usual kneading

apparatus, for example, a rubber mill, Brabender mill,

Banbury mixer, press kneader, ruder, twin-screw extruder and

the like. The kneading apparatus may be any of closed type

and open type apparatuses, and a closed type apparatus inwhich

inert gas purging is possible is preferable. The kneading
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the nedian of the neasured results were del eted, and the remai ni ng neasured
results were arithnetically averaged to give a result to be used. (2)

Heat -resi stance test: It was conducted according to JIS K 630l "6. aging
test” , air heat aging test ( 6 . 3 ) except that the test tenperature was
changed to 110g and the test tinme was changed to 100 hourmebrudhg 2003t

pi eces were suspended and heated in a tester chanber, and herein, the test
pi eces wertenmpeEranhted ssa tidrmgietrabyrdiak whii chont Actf magkdatdws tbtuent not
contact with any parts of the wall of the tester chanber. - 65 4

February Z¥pdiddiesareAREMERA24Gnd (B3udlapi Eiroyr aféswd axsn@at ure and
condition: QCccurrence of stickiness and cloud on the surface of the sanple

before angraiferatde fieah- 1861 86ap400 estTiv@skiedgeslg timSt £6KI ABESHANd

cl oud are recogni zed: Judge 2: Cloud is recognized: Judge O 3: Stickiness

and cl oud e glnit OTE discligigad e4hdalleudepends on the kind and quantity
of a mixed constituent component, and the kind of a kneading
apparatus, and in the case of use of a kneadling apparatus such
as apressure kneader, Banbury mixed and the 1ike, the kneading
time is usually from about 3 to 10 minutes. In the kneading
process, constituent components may be kneaded in one time,
and alternatively, amulti-stage divided kneading method can
also be adopted in which a part of constituent components is
kneaded}then,theremainingconstituentcomponentsareadded
and kneaded.

As additive components to the olefin-based copolymer and
thermoplasticresin compositionused in the present invention,
varlious stabilizers such as an antiloxidant, ozone
degradation inhibitor, ultraviolet ray absorber, light
stabilizer and the like can be appropriately compounded.
Further, additives such as an antistatic agent, slipping
agent, internal releasing agent, coloring agent, dispersing
agent, anti-blocking agent, lubricant, anti-fogging agent
and the like can appropriately be compounded.

In the olefin-based copolymer and thermoplastic resin
composition used in the present invention, there can be

appropriately compounded fillers such as glass fiber, carbon



The rel ation of the elongation at break EB (% of the thernoplastic resin
conposition of Exanples 8 to 13 obtai ned by bl ending Polynmer A of the
present invention with a pol ypropyl ene-based resin, and of the

pol ypropyl ene resin shown in Exanple 14, and the wei ght proportion (Pa) of
.the ol efin-based copolyner in the resin conposition was4rrgressedoos a
curve, to obtain the follow ng quintet regression fornula. The contribution
ratio (RZ) was 0.9745. EB=- 28799 X Pa5 + 65859 X Pa4 - 48394 X Pa3 + 12995
-X Pa2 1086X Pa + 870.15 Fornula 4 Formula 4 was regressed on a straight
line using the | east square nmethod in Pa=0.20 to 0.60 region to obtain the
gr adi ent £S(HH] . mFhelgfddicent SEH6P 4Rl Ryt toas Bhedn Balew Nand
satisfied the relation of Formula 1. S(2/6]=0.98 - 6G 4 February 2003

S 2/ 6] ~- aGrFonatka Botassinmct hnarageushtakenl at3 b, mstavie P4l ati on

of the elongation at break EB (% of the thernoplastic resin conposition of
Exanpl es H&riem2gudiiedine HA Dl g FbROFLREBTERIPhENSr &dentl HRrent i on
wi th a pol ypropyl ene-based resin, and of the polypropyl ene resin shown in
Exanpl e Ziingralt ek 3fec pfopbttehn FUPh FSof SPRENSIS iMdrased copol yner

in the resin conmposition was regressed on a_ _curyv to obtain fhe follow ng
qui nt et rE@Fé§§i16h'tfacﬁ%I‘é?nefﬁ%gc‘&h%ri BhOti Gher zi'tﬁ%" (RD E'vé‘?"b’.“é@%.

EB=82108 X Pab - 128621 X Pa4 + 78018 X Pa3 - 23605 X Pa2 + 3754.3X Pa +
539. 94 FoFRBFE™ Fothula 5 was regressed on a straight Iine using the |east

il 11 pl 6 cor el Bt OTE CoETT T BTSN BT ST ARA RED/ B Enar LR araarants

€ gradients

S(2/6] and SAASrsbh bIBaSLRAkA PR W ssl Olon | Nehbigscasg gL Paz0.20
to 0.60, nunerilca I I

values at 0. Ol"interval 1ncluding 0. 20 and O . 60 were

substit ut edyd o bl BHbAy 2 dnpoidRid o e dned atd 08-@hnthesr gaukikiad t4%epoi nt s,

and in the case of Pa=0.30 to 0. 50, nunerical values at 0.01 interval

i ncl udi ng LhBPonad+Q. SBxurbe esUBS! ithet &d anfe Fostat@abt t Dnebtaen the
relation of the resulted 21 points . The nultiple correlation coefficients

R 2/ 6] andifpB3&dhikaclonpbuedsaichhasvanbeh blunoagdbeakeidstiage ted ardaatt,on of

Formil a Z'aluminum hydroxide, magnesium hydroxide, zinc borate,
guanidine-vased flame retardant, zirconium-based flame
retardant and the like, phosphates and phosphorus compounds
such as ammonium polyphosphate, ethylenebistris(2-
cyanoethyl)phosphonium chloride, tris(tribromophenyl)
phosphate, 4ASislinibesomophenrpli-phresprate—tris(3-
hydroxypropyl)phosphine oxide and the like, chlorina-based
flame retardants such as paraffin chloride, polyclefin
chloride, tberchlorocyclopentadecana and the like,
bromine-based flame ratardants such as hexabromobenzeaene,
ethylenebisdibromonorbornanedicarboxyimids,
ethyleneblstetrabromophthalimide, tsestrabromobisphenol A

derivative, tetrabromoblsphenocl S,

tetrabromodipentasrythritol and the like, and mixtures



- 67 4 February 2003 R(2/6]=0.4804 R(3/5]=0.8993 R 3/5] - R 2/6]=0,4189
R[3/5] -- R[2J6]Z0.15 Formula 2 The gradients S| 2/ 6] and S| 35 ] had
val ues as shown bel ow, and satisfied the relations of Formula 1 and Formul a
3. S[Z/6]=54.29 S§[2/6]~-800 Forrmula 1 s[ 3/5.J=wr70.32 S[3/5] - §[2/6]=
-124.61 S[3/5] - 5(2/6]~-50 Fornmula 3 Table 5 Exanpl e894lp;%lg§|, ?’W3 A

wt 92030 40. 50PP-1 wt %8070 60~50Pa0. 200. 30 0. 400. 50Tensi on I
6251) El onga{d et break (EB) 9890860 83073D', PP-1: Propyl ene-ethyl es~a
random copol yner resin, which has a M og 2.8 (g/10 mn.) at a tenperature

of 230i and a |¢gd Qﬁ.e%-i%&ﬂ‘éhe&oé‘éﬁgﬁ!gg}%r7a\£ﬁ8d” tQIe4z.erﬁ 188¢€iandehas a 20|
. 0o -

xyl ene- sol ubl e conponent content of February 2003 Table 6

g;gglae éﬁéc’a%}lé%’% ¥ gﬁ%@g’%‘é@%ﬂ%@%&%&%&% 00b2n 698n788n0R161S AN yetls> K
as a foamed body by compounding a foaming agent as an additive
component. As specific examples of the foaming agent which
can be suitably used for such foaming, there can be added main
foaming agents such as sodium bicarbonate, ammonium
bicarbonate, ammonium carbonate and the 1like, nitroso
compounds such as N,N'~dinitrosopentamethylenetetramine and
the 1like, azo compounds such as azocarbonamide,
azolisobutyronitrile and the 1ike, benzenesulfonylhydrazine ,
p,p'-oxybis(benzenesulfonylhy&razide).
toluenesulfoﬂylhydrazide, and' sulfonylhydrazides such as
toluenesulfonylhydrazide derivatives and the 1like. Further,
a foaming ald can be appropriately used in the foaming
processing. As specific examples of the foaming aid, there
can be exemplified salicylic acid, urea and compounds thereof,
and the like.

When high frequency processing is required in the
present invention, any polar polymer can be added. As
specific examples of such a polar polymer, there can be
exemplified copolymers or multinary copolymers of ethylene
with one or more comonomers selected from monocarboxylic
aclids such acrylic acid, methacrylic acid, ethacrylic acid,

crotonic acid and the like, dicarboxylic acids such as maleic
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Tabl e 7 Exanpl e15161718Pol yner

Bwt %20304050PP- 2wt %80706050Pa0. 200. - 300. 400. 50Tensi on (JI'S K 6251) '

. El ongati on at break (EB)%90810800800Stability of surfacenature and
conditionBefore heat-resistant---testAfter heat-resistant---testHardness

{shore D)---42.7 PP-2: Propyl ene-ethyl ene random copol yrnere5,§%ir? Jdpgh has
a M of 0.88 (g/10 mn.) at a tenperature of 230 ~ and a |load of 2. 16 kg,

cont ont ofh %{%ﬁﬁ‘agﬁy e e R
or cak(E5) VRO FIRDRTOR I 1) Ty THT SO 1 RN " S A T Dy o et
heat 1 st et ol eHALASE oAk L! CRERAA aleshbdness [ohore D20 p3. 1

Q
As described "a ent iI'nventron can “provi -Sensitive
adhesi ve s toor fil i C L ntali ef e I re-sensitive
adhesi on w{}?%oluﬁ(%ho‘(/ﬁ{n?%free%aﬁ%bqg sc%r?é‘ﬂtr eg?/\ﬁli ?Cﬁéf%‘ge)xfggéea%fgfiﬁc%\f@n
under | ow rature_ environnent_ and high te atyr e _envi_r.onment
rospect {VERRE BRECALE & (IS aF S THIBES LROnERBx b PanBrdoatHiT Hbper t y
wi t hout polluting the surface of a coated article after use, and gives
excel | ent FHRRE ‘of heat resi stance, col d-resistance and

R R -t ARTONE T TR T SRR

invention, a pressure-sensitive adhesion imparting agent may

also be added for the purpose of improvement of tack and for
other purposes, though the pressure-sensitive adhesion
imparting agent is not essential constituent element. As the
pressure-sensitive'adhesion imparting agent, there can be
listed so-called tackifilers such as natural rosin resins such
as rosin, dammar and the like, modified rosin and derivatives
thereof, terpene-based resins and modified thereof,
aliphatic hydrocarbon resins, aromatic hydrocarbon resins,
alkylphenol resins, cumarone-indene resins and the like.
Among them, terpenes such as terpenephenol, (& -polyterpene
and the like are preferable compounds. Specifically, ¥S
Resin TO-105, Clearon (these are manufactured by Yasuhara
Chemical K.K.), Alcon, Estergum, Pencel (these are
manufactured by Arakawa Kagaku K.K.), and the like are
exemplified.

The pressure-sensitive adhesive of the present

invention can also be used for a multi-layer laminate of two
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solvent, and does not inhibit stable adhesion force and the flexibility of
a connected portion adhered even under | ow tenperature environnent and high

tenperature environnent - 70 4 February 2003 irrespective of the
environnment al tenperature under which a connected article is placed. -
4 February 2003 Wiat is claimed is: 1. A pressure-sensiiipgadhe2008
conprising an ol efin-based copolyner wherein ( 1 ) the ol efin-based

71

of 2. b WP onoFe FATERE PSRRI B AT IR EP AR R, PR efec v

composi {1 ok QR pRRS Jdk- Dl SIL 19 LB 8KELL T BECELEOPACKERE thinRio

pol ypropyl en resin Ing a Xyl ene-so e conponen

conFént of

aneroin 5% SPEFREEEhERS Mavely Seils O A Ante TefipBere HRroRLAYS” |

mul i pre AR CeL kRGO TRORRE ARy KNS S SRENRLEY BF dPReRE e

obtai nod B DFBRTHGEE b e At BhELr Srhe R e (T uR Btk 5E5ms «

O ot e eI 44 2000, p IR £ W LG Mol 00 800

COmPOSt {1 SRl d L SRR i W0 SR SHLESRILS, | Rl OB

ComPoSt {1 Mm@KhELY Wk S [RELGERLET {RLTHLARERIANA Yl Ul
be selected from various ethylene-based resins, various
polypropylene-based resins, various polybutene-based resins,
various polymethylpentene-based resins, polystyrene-based
resins, copolymer resins of ethylene with acrylic monomers,
copolymer resins of ethylene with vinyl acetate-based
monomers, copolymer resins of ethylene with methacrylic
monomers, acrylic resins, polyester-based resins,
polycarbonate-based resins, nylon-based resins, polyvinyl
alcohol-based resins and the like. As the rubber, there are
exemplified ethylene/ ¢ -olefin-based copolymer rubber,
ethylene/ ¢ -olefin/polyene-based copolymer rubber,
styrene-based rubber, hydrogenated styrene-based rubber,
diene-based rubber, known cross-linking rubber. Examples of
other components include materials selected fromwoven fabric
and non-woven fabric and the like, various stabilizers’

various additives, fillers, mineral oil-based softeners,

flame retardants, high frequency processing aids, rosin-
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4 February 2003 0. 20, 0. 30 ( 0. 40 ( 0.50, 0. 60 and 0. 70, and when
further nunmber of points are included, all Pa values are essentially
situated mutually at an interval of 0.10 or less. 2. The pressure-sensitive
adhesive according to Caim1l1 conprising an ol efin-based copol yner wherein
{ 2 ) the elongation at break EB ( %) of a resin conpogi fésruapp2@0osd in
bl endi ng the ol efin-based copol yner with a pol ypropyl ene-based resin havi ng

a 20i xyl %é@lﬂe@ﬁ@p%ﬂu rgnéebhsetl 2OsWh¥,05vherstsat pstiraselhe
following fornmula 2: R 3/5]-R 2/6]0.15 forrmula 2 wherein R 3/5] and R 2/ 6]

represent fdweidyl tEaharede-datldPrESLRE] CHRBNS 10 dYddreFes fhsai ght |ines
obt ai ned by approxi mation according to the | east square nethod of multiple

regressi O FIdYEShhBeBards 3Rst O SopPeABULREEE 2851050208 ¥180119%% Ohnd
mul tiple regression fornula derived by quintet nultiple regression of a

curve obt gifiegh byap! 8kt kPG ridpriad téempstinbeeek EB( %) according to JIS
K 6251 of the resin conposSition on the ordi nate and the wei ght content

proportion Pa ofyfhgeeheld gﬁ%&@@%y@&&%@ﬁ%ﬂﬂ&b@dreg n

conposition on the absciss erein Pa Tepresents the wei ght content

proporti %Pésg‘gfeQggaget&%egaﬁamwe& z%’f‘t;?alf‘@ﬁfhﬂaw féé'f icted
conposition, a mul tiple

nd sal ~regression formula essentialTy i ncl'udes

data at | o, oScueinBoRnl snf BRELAL fh?Ghifee Prdfara®ly §n80 and

0.70, - en furt nunber olrnts are

i ncl uded, ' | i ' ' | of
oMo or S Bdrim §2 4 3uHEE L1 EvERMHUL €0l Bl WY By IHI MR ofBohBhEEVY ©

nprisi ng rmopl astic

resin COMRES Wl SOl itk d b dlFATRBLAS! kAighBSER BBl or

ol efi n-based copo ng to darm sensitive

g?gg:h‘r’g_ :ééﬁ‘és‘r{:%‘lfggl‘.{%a gﬁ%is%févzgﬂlﬁé%r BRaB @ 7199t BLRbAF vPmixer, press
kneader, ruder, twin-screw extruder and the like, then,
subjecting the product to an inflation method, or exfrusion
methodusingaTdie, single-screw drawing (extruding). method,
twin-screw drawing (extruding) method, calender roll method
and the like, or can also be prepared in the form of a laminated
sheet or £film by adopting technologies such as co-extrusion,
extrusion coating method (also referred to as extrusion
laminate method) and the like using an inflation f£ilm
producing apparatus or T die £ilm producing apparatus and the
like. The thickness of the resulting sheet or film is not
particularly restricted, and preferably from 0.001 to 5 mm,
further preferably from 0.005 to 2 mm.

The pressure-sensitive adhesive of the present 4

invention may also be used as a pressure-sensitive sheet or

film composed of a substrate and a pressure-sensitive
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made of a pressure-sensitive adhesive according to Caim1l. 5 A
pressure-sensitive adhesive filmconprising one or nore |ayers containing a
pressure-sensitive adhesive |ayer made of a pressure-sensitive adhesive
according to Caim~1. 6. A hot-nelt adhesive conprising an olefin based
topol yner according to Claim1. 7.A hot-nelt adhesive CQﬂFébﬁj
thernnplastlc reS|n conpositon containing ( i ) a ther astic reS|n and (

i an oI I [ t
% A%13 AY? 5 g\ RIS R eA%CLFA]:SBT“J[R‘“dJ'LAéE'ii]\% % qq@'tmp%rtmufarly

(AIAIR{ S9AAI%§A;,, Q’@g %k&“@l“&% %ﬁ%@%ﬁééﬂé‘ﬁy ’% tbiélkniaf A AFS. AyY. A
}Qan;Aﬁ %&aﬁ%%?égf' ]eda?dq]}@’{bé#%gﬁ ﬁca?ca ce{% rﬁ%caﬁ F}c(aﬁcai{ca] ca] cRa]

Ca]Ca]Ca]%%d%%&f}ﬁékiik%@éﬁﬂ‘?ﬂﬁﬁoﬁy%eﬁe or random or block-

copolymerization of propylene with an & -olefin,
polyethylene-based resins of low density polyethylene,
middle density polyethylene, high density polyethylene and
linear low density polyethylene, poly-4-methyl-pentene-1-
ethylene- (0 -olefin copolymer, propylene- & -olefin copolymer,
ethylene-ethyl acrylate copolymer, ethylene-vinyl acetate
copolymer, ethylene-methyl methacrylate copolymer,
efhylene-n-butyl acrylate copolymer, and the like, providing
'Ehey are thermoplastic resins. Further, mixtures of any
combination of the above-mentioned resins can also be used.
Among them, polyethylene-based resins or polypropylene-based
resins having good compatibility with the olefin-based
copolymer used in a pressure-sensitive adhesive layer are
preferable from the standpoint.that a composition hawving
excellent flexibility, pressure-sensitive adhesion and
scratch-resistance is obtained effectively. For giving
pressure-sensitive adhesion between a pressure-sensitive
adhesive layer and a substrate without inter-layer peeling,
those comprising a pressure-sensitive adhesive layer and a
substrate made of the same thermoplastic resin are preferable,

and those show excellent recycling property. Further, the
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s&slllowt(ag's(jjl-iciﬂr&ﬁ/ﬁ%a%%@l\ﬁgﬁ)‘% &'38‘??:?6 | ’%’%‘ﬁ%%&‘%gﬁlﬁggég(?bﬁﬂom

104 XdlEn1\l/a§§W8§!110‘%834100 & Q 8%(23' O%B%é%%g Ole%B&é}-S .

. 109B& () 4 03RRI ) 9fpCKE] é’cg]})i‘? P89 F003E ] ) thea hibbRr: E9-

L0 BRI (1 L, S0

GOUK () X ternntively 1t 38 possibre ) uds Variods functional
additives according to demands such as compounding of a
releasing agent and other additives to improve lubrication
property of the surface, and the like, within a range wherein
the effect of the present invention does not deteriorate.

The pressure-sensitive adhesive obtained by the present

invention can bé suitably used as a pressure-sensitive
adhesive sheet Sr film for packaging and casing, office and
domestic use, electric insulation or identification,
fixation or binding, repair and duct works, masking tape
{sheet or £ilm) or as a protective sheet or £ilm for prevention
of scratch in transportation, storage and stacking from
production to processing step, or prevention of scratch in
secondary work in bending work and press work, of stainless
and aluminum plate as construction materials, decorative
laminated plate, steel plate, resin plate, glass, or domestic
electric products, precise machinery, and automobile body,
as well as in other uses.

When the olefin-based copolymer used in the present

invention and a thermoplastic resin composition containing

- 47 -



' ' ' ()-""" ' xY7/
109%0&' ()-3 1910%0% ()-/10%& ()--"!109%& () . , HTHOR& XY. .
20!7F*rr§lz)%\&'()- "1(()%&'()-3 10 & ()- ,10%N& ()-&!110% & ()I-y Z10% & () -
100C |"""""""dYNC 10! 7F 10 10 10;10% ()-f 2l 10%&'()-[010%&I()-F
10 & ()-F*m0o%n & ()-""' (U ((P+dEYNC 10! 7F y!10%& ()-s ! 10%& () -1
F109%<& ()- f10%& ()- 10%& ()- | YI09%&' () - P+s++++++dEY 1B!7F 003
r10%& () N . e ot (& February 2
-10%& ()- ,10%& ()- )10%& ()- ( 109%& ()- &10%& ()-
&P10%<& ()-+++, V,\,],”, _,dYNC 10! 7F

this olefin-based copolymer is used the hot-melt adhesive,
it i1s suitably used for mutual adhesion of & polyolefin-based
resin or adhasion of apolyclefin-based resin with a different

material, or mutual adhesion of rubber or adhesion of rubber

with a different material . As the rubber harein referred

to, vulcanized rubber or non-vulcanized rubber is applied,

and examples thareof include butyl rubber, isoprene rubber,

butadlene rubber, ethylene p:opyléne rubber, ethylene
propylene diene rubber, SLyZansSutadiene=rubbes, stvrene
butadiene

rubber, chloroprene rubber, natural rubber,

acrylic rubber, olefin-based elastomer, styrene-based

elastomer and the like. 'As different materials , paper, cloth

’

leather, wood, wvariocus synthetic resins, metal, synthetic
resin plate, decorative pPlywood, metal plate, coated steel

plate, stone materials, glass and the like are listed.

As the adhesion method, various methods are applied.

For example, for adhering a polyolefin resin, there are used

adheslion methods generally used in hot-melt adhesion such as

a2 method in which the hot-melt adhesive of the present

invention which has been melted is 2pplied on the adhesion

surface between a polyoclefin resin molded article and another
adhesion article, and immediately they are adheresd under

pressure, or a method in which a tape or sheet made of the

hot-melt adhesion of the present invention is sandwiched
between both adhesion articles, and they are melted for
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the like, as well as other methods. Likewise, for adhering
vulcanized rubber, there are used adhesion methods generally
used in hot-melt adhesion such as a method in which the
hot-melt adhesive of the present invention which has been
melted is applied on the adhesion surface between a vulcanized
rubber molded article and another adhesion article, and
immediately they are adhered under pressure, or a method in
which a tape or sheet made of the hot-melt adhesion of the
present invention is sandwiched between both adhesion
articles, and they aremelted for adhesion by a hot air furnace,
heat press, high frequency and the like, as well as other
methods. Further, in adhesion of non-vulcanized rubber,
vulcanization and adhesion can be conducted simultaneously
by a method in which the hot-melt adhesive of the present
invention which has been melted is applied on the adhesion
surface between a non-vulcanized rubber compound molded
article and another adhesion article, then, temperature and
pressured required for vulcanization of rubber are applied,
or a method in which a tape or sheet made of the hot-melt
adhesion of the present invention is sandwiched between both
adhesion articles, and temperature and pressured required for

vulcanization of rubber are applied by a hot air furnace, heat

press, high frequency and the like, as well as other methods.
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The following examples will explain the present
invention further in detail below, but they are only
illustrative and do not limit the scope of the invention.
[1] Synthesis of olefin-based copolymer
Example 1
Ethylene, propylene and l-butene were copolymerized

continuously using a 100 L stainless steel (SUS)
polymerization vessel equipped with a stirring blade. That
is, hexane as a polymerization solvent, ethylene, propylene
and l-butene were continuously fed from the lower portion of
the polymerization vessel at speeds of 83 L/hr, 4.5 Kg/hr,
1.9 Kg/hr and 17.1 Kg/hr, respectively. On the other hand,
the polymerization solution was continuously extracted from
the upper portion of the polymerization vessel so that the
amount of the polymerization solution in the polymerization
vessel was kept at 100 L.
Dimethylsilyl(tetramethylcyclopentadienyl)(3-tert-butyl-
5-methyl-2-phenoxy)titanium dichloride,
triphenylmethyltetrakis(pentafluorophenyl) borate, and
triisobutylaluminum (hereinafter, abbreviated as TIBA) as
catalysts were fed continuously into the polymerization
vessel from the lower portion of the polymerization vessel

at speeds of 0.012 g/hr, 0.640 g/hr and 2.314 g/hr. Further,

the molecular weight was controlled by using hydrogen. The
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allowing cooling water to circulate through a jackat mounted
on the outer surface of the polymerization vessel. A small
amount of athanol was added to the polymerization solution

extracted from the polymerization vessal to stop the

polymarization reaction, the monomers were removed, the

reaction solution was washsed with water, then, the solvent

was removed by steam in a large amount of water to take out
i [
a copolyme%#f?gﬁyy%ied'under reduced pressure over night and

day at 80T . According to tha above-described procedure, an

ethylene-propylene-l-butene copolymer (Polymer A) was

prepared at a speed of 4.4 Kg/hr.

Me Me
Me Me
Me_ [ cl
Si e
‘ 0
Me Bu

Dimethylsilyl(tetramethylcyclopentadienyl)(3-tert-

butyl-5~-methyl-2-phenoxy)titanium dichloride

Example 2

Ethylene, propylena, l-butene and 5
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That is, hexane as a polymerization solvent, and ethylene,
propylene, 1-butene and 5-ethylidene-2-norbornene (ENB) were
continuously fed from the lower portion of the polymerization
vessel at speeds of 83 L/hr, 2.0 Kg/hr, 8.3 Kg/hr, 12.7 Kg/hr,
and 6.3 Kg/hr, respectively. On the other hand, the
polymerization solution was continuously extracted from the
upper portion of the polymerization vessel so that the amount
of the polymerization solution in the polymerization vessel
was kept at 100 L.
Dimethyléilyl(tetfamethylcyclopentadienyl)(3-tert-but§l-
5-methyl-2-phenoxy)titanium dichloride, .
triphenylmethyltetrakis(pentafluorophenyl) borate, and
triisobutylaluminum (hereinafter, abbreviated as TIBA) as
catalysts were fed continuously into the polymerization
vessel from the lower portion of the polymerization vessel
at speeds 0o£. 0.092 g/hr, 2.755 g/hr and 5.251 g/hr. Further,
the molecular welght was controlled by using hydrogen. The
copolymerization reaction was conducted at 50C while
allowing cooling water to circulate through a jacket mounted
on the outer surface of the polymerization vessel. A small
amount of ethanol was added to the polymerization solution
extracted from the polymerization vessel to stop the

polymerization reaction, the monomers were removed, the
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was removed by steam in a large amount of water to take out

which wa
a copclyma:',—ca’ﬁa?é'riad under reduced pressure over night and

day at 80TC. According to the above-described procedure, an

ethylene-propylene-l-butena-5~ethylidene-2-norbornene

copolymer (Polymer B) was prepared at a speed of 2.39 Xg/hr.

{2] Analysis of olefin-based copolymer

(1) IR measurement

The olefin-based copolymers (Polymer A, and Polymer B)

were analyzed by IR to £ind methylene rolling wvibration _of

ethylene at 720 cm™', methyl group rolling vibration at 1154

cm™' ascribed to methyl branching of propylene, and methyl

group rolling vibration at 770 cm~! ascribed to ethyl
branching of l-butene, leading to confirmation that the
monomexr components had been copolymerized.

(2) Intrinsic viscosity [ 1]

The ihtrinsic viscosity [] was measured by using an

Ubbellohde viscometar in tetralin at 135C. 300 mg of the

sample 1s dissolved in 100 ml of tetralin to preparé a 3 mg/ml

solution. Further, this solution was diluted 2-fold, 3-fold

and 5-fold, and the intrinsic viscosity of each of them was

measured in a constant temperature oil bath at 138 (x0.1TC).

The measurement was rapeated three times at each

concentration, and the resulted values ware averaged for use.
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Ya0%& () -1duj —@asﬁpr!e@eﬁto%zfg‘l él)xé molecular weight distribution was
conducted by a gel permeation chromatography (GPC) method
(using 150C/GPC apparatus, manufactured by Waters Co.). The
elution temperature was 140C, and Shodex Packed Column A-80M
manufactured by Showa Denko K.K. was used as a column, and
polystyrene (manufactured by Tosoh. Corp., molecular weight
68 to 8,400,000) was used as a molecular welght standard
substance. The welght-average molecular weight (Mw) and the
number-average molecular weight (Mn) were obtained in terms
of polystyrene, and this ratio (Mw/Mn) was called molecular
welght distribution.; About 5 mg of a polymer was dissolved
:Ln. 5 ml of o-dichldrobenzene to prepare a measuring sample
having a concentration of about 1 mg/ml. 400 ¢ 1l of the
resulted sample solution was injected. Elution solvent flow
rate was controlled to 1.0 ml/min., and detection was
conducted by a refractive index detector.
(4) Measurement by differential scanning calorimeter

Measurement was conducted by using a differential
scanning calorimeter (DSC 220C manufactured by Seiko
Instruments Inc..), at a measuring speed of 10C/min. in any
of temperature raising and lowering processes.
(5) Measurement of 5-ethylidene-2-norbornene (ENB) content
The olefin-based copolymer (Polymer B) was heat-pressed

into a £ilm having a thickness of 0.5 mm, then, the peak
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110%& () éiﬂyr@dé%e—z-norbornene was measured by using an infrared
spectrophotometer, and the 5-ethylidene-2-norbornene

content in the olefin-based copolymer was calculated.

I Evaluation of pressure-sensitive adhesive sheet for
surface protection (Table 2)
Example 3

90 parts by weight of the olefin-based copolymer
(Polymer A) and 10 parts by weight of EXCELENE EPX KS37G1l
(manufactured by Sumitomo Chemical Co., Ltd., MFR=2.5 g/10
min.) were kneaded previously for 2 minutes at a temperature
of'éOOTD and a screw revolution of 10 rpm using PLASTICODER
type PLV151 manufactured by Brabender Corp., then, kneaded
at 80 rpm for 10 minutes to obtain a pressure-sensitive
adhesive. This pressure-sensitive adhesive and
homopolypropylene (manufactured by Sumitomo Chemical Co.,
Ltd.; MFR=10 g/10 min.) as a substrate were molded into 100
L m £films respectively, and they were laminated and heated
for melt-adhesion in an oven at 200C to obtain a

pressure-sensitive adhesive sheet for surface protection.
Example 4

80 parts by weight of the olefin-based copolymer

(Polymer A) and 20 parts by weight of EXCELENE EPX KS37Gl
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min.) were processed in the same manner as in Example 3.

Example 5

70 parts by weight of the olefin-based copolymer
(Polymer A) and 30 parts by weight of EXCELENE EPX KS37Gl
(manufactured by Sumitomo Chemical Co., Ltd., MFR=2.5 g/10

min.) were processed in the same manner as in Example 3.

Example 6

The pressure-sensitive adhesive of Example 5 and
EXCELENE EPX KS37Gl(manufactured by Sumitomo Chemical
Co.,Lte. MFR=2.5g/10min.)as a substrate were Qorked into a
laminated £ilm by using a multi-layer inflation die
manufactured by Plako K.K. Specifically, the pressure-
sensitive adhesive was extruded from an extruder having ¢
50 mm and L/D=28 at 190C, while EXCELENE EPX KS37G1l was
extruded from an extruder having ¢ 50 mm and L./D=28 at 190TC,
and these were extruded through a multi-layer inflation die
having a caliber of 150mm and a die lip of 2mm, and
inflation-molded at a die temperature of 190C, a blow ratio
of 1.5 and a drawing speed of 5m/min to obtain a £ilm having
a thickness of the pressure-sensitive adhesive layer of.50

4 m and a thickness of the substrate layer of 50 4 m.
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. Example 7

The pressure-sensitive adhesive of Example 5 and

homopolypropylene (manufactured by Sumitomo Chemical Co.,
Ltd., MFR=7 g/10 min.) as a substrate were molded into a
laminated film by using a 3-kind 3-layer coextrusion T die
(die width: 600 mm) manufactured by CBC Tec. Specifically,
the pressure-sensitive adhesive was extruded from an extruder
having ¢ 40 mm and L/D=32 at 230C, while, the
homopolypropylene was extruded from two extruders (both
L/D=32) at 230C, and these were made into 2-kind 2-layer
structure via a feed block and extruded through a T die, then,
cooled to solid by chill rolls controlled at 20C to obtain
a film having a thickness of the pressure-sensitive adhesive

layer of 50 4 m and a thickness of the substrate layer of 50

L m..

Comparative Example 1

- The same procedure was conducted as in Example 3 except
that an ethylene- ( -olefin copolymer (manufactured by Dow
Corp., trade name: Affinity PF1140, [7]0.98 dl/g, Mwl.7X
103, Mw/Mn2.3, melting point 97.5TC, melting calorie 86 J/g)

was used as the pressure-sensitive adhesive layer.

(Ability Test)

1. Peeling strength
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_$<dE~—@ A pressure-sensitive adhesive sheet or £film of Examples
3 to 7 and Comparative Example 1 was pasted on a steel plate
(manufactured by Kansai Paint Co., Ltd.) coatedwithmelamine,
and press-adhered by a 5Kg rubber-coated roller, then, left
for 30 minutes at 23C, and force necessary in peeling the
pressure-sensitive adhesive sheet or £film at a peeling width
of 25 mm, a peeling angle of 180° , a peeling speed of 500
mm/min. and a temperature of 23T was measured. Likewise,
the sample was left for 30 minutes at —20C, and force

necessary in peeling at —20C was also measured.

2. Peeling strength with the lapse of time

E A pressure-sensitive adhesive sheet or film was pasted
in the same manner as in the above-mentioned item, left for
15 hours at 90C in a hot air circulation type oven, and the

temperature of each coated plate was cooled to 23T, then,

force necessary in peeling the pressure-sensitive adhesive
sheet or f£ilm at a peeling width of 25 mm, a peeling angle
of 180° , and a peeling speed of 500 mm/min. was measured.
3. Evaluation of pollution property

After completion of the peeling test with the lapse of
time in the above-mentioned item, the surface of the coated
plate which had been peeled was visually observed, and
presence or absence of clouding due to pollution of appearance
was evaluated.

The results of Examples 3 to 7 and Comparative Example
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1 are shown in Table 2.

ITXT Evaluation of adhesion of hot-melt adhesgives for
polyclefin resin (Table 3)

Example 8

50 parts by welght of the olefin-based copolymer

(Polymer A) and 50 parts byweight of Alcon P-125 (manufactured

by Arakawa Kagaku K.K.) were melted completely at 180T over

a period of 30 minutes, to obtain a pressure-sensitive

adhesive. Then, the resulted pressure-sensitive adhesive

was applied at a thickness of 50 I m between bi-axially drawn
(extruslon) polypropylene filmg (25 £ m, using polypropylene
hav.:Lng MFR=2g/10min), and the polypropylene films were
press-adhered under conditions of 60T X1 Kg/cem?*X1 min., and
left for 15 hours at 23T without any other treatment.
Peeling test (peeling angle 180° , peeling speed 300 mm/min. .,

23T) was conducted using this test piece (25 mmX50 mm).

Comparative Example 2

Bvaluation was conducted in the same manner as in Example

8 except that an ethylene wvinylacetate copolymer
(MFR=7g/10min, vinylacetate content 28 wt%) was used instead
of the olefin-based copolymer (Polymer A) in Example 8.

The results of Example 8 and Comparative Example 2 are
shown in Table 3.
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ITI Evaluation of hot-melt adhesives for rubber adhesion

(Table 4)

(Production of hot-melt adhesive sheet)
Example 9

70 parts by weilght of the olefin-bhased copolymer
(Polymer B) and 30 parts by weight of random Polypropylene
{manufactured by Sumitomo Chemical Co., Ltd., MFR=1.5 g/1l0
min.) were kneaded.previously.fo:-z minutes at a temperature
of 200T and a screw revolution of 10 rpm using PLASTICODER
type PLV151 manufactured by Brabender Corp., then, kneaded

at 80 rpm for 10 minutes, then, molded into a 150 mmX150 mm

X0.1 mm sheet by a -heat press at 180TC.

Bxample 10

50 parts by weight of the olefin-based copolymer
(Polymer B) and 50 parts by weight of random polypropylene
(manufactured by Sumitomo Chemical Co., Ltd., MPR=1.5 g/10

min.) were processed in the same manner as in Example S.

(Production of adhesion article)

Rubber and compounding agents a2 shown below (all parts
by weight) were kneaded by a BB-2 mixer manufactured by Kobe
Steel Ltd. The mixture and compounding agents b were

kneaded on 10 inch open rolls, to obtain a rubber compound
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1! 10Z 10Z & 073k mndAs @ )mm X 2 oumemeldsfremes @nd)theogeoy-mentioned

rubber compound was placed thereon, and press~-vulcanized for
10 minutes under a temperature of 170C, the canvas was removed
after the vulcanization to obtain a rubber test piece for
adhesion test.

Compounding agent "a”: ESPRENE 512F manufactured by
Sumitomo Chemical Co., Ltd.: 100, Diana Process 0il PS 430
manufactured by Idemitsu Kosan Co., Ltd.: 40, ASAHI 60G
(FEF carbon black) manufactured by Asahi Carbon K.K.: 90,
stearic acid: 2, two kinds of zinc oxide: 5, STRACTOR WB43
manufactured:by S & S: 2

Compodﬂding agent "b": vulcanization accelerator CBS:
1.2, vulcanization accelerator: MBT 0.4, powdery sulfur:

0.6

(Adhesion Test)

The above-mentioned adhesion article was cut into two
100 mmX 25 mmX2 mm pieces, and the above-mentioned hot-melt
adhesive sheet (60 mmX25 mmX0.1 mm) was sandwiched between
the two pieces laminated so that grain surfaces face each other,
and press-adhered under conditions of 180T X10 Kg/cm?X10
min., and left for 24 hours at 23C without any other treatment.
Peeling test (peeling angle 180° , peeling speed 50 mm/min. )

was conducted using this test piece (Table 4).
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10 13
" into two 150 mmX 25 mmX2 mm pieces, and the above-mentioned
hot-melt adhesive sheet (40 mmX25 mmX0.1 mm) was sandwiched
between the two pieces laminated so that grain surfaces face
each other overlapping 40 mm, and press-adhered under

conditions of 180CX 10 Kg/cm?®X 10 min., and left for 24 hours
at 23C without any other treatment. Reference lines were
drawn at 10 mm positions from both sides of the overlapped
reglon of this test body. The test body was attached to
holders, and extended until the distance between the
reference lines reached 70 mm, and left under standard
condition for 24 hours. Then, the test body was removeq, and
left under standard condition for 4 hours, then, the test body
was observed not to £ind harmful shift, peeling and the like.
The adhered connected portion maintained the flexibility of

the rubber test piece.
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Example 1 | Example 2
Polymer A | Polymer B
Polymerization temperature T 50 50
Ethylene ’ Kg/h 4.5 2.0
Propylene Kg/h 1.9 8.3
1-butene Kg/h 17.1 12.7
*1 ENB Kg/h 0 6.3
*2 (f) g/h 2.314 5.251
*3 (g) g/h 0.640 2.755
*4 (h) g/h 0.012 0.092
ENB content Iodine 0 28
value

Crystal melting point T None None
Crystal melting calorie mj/mg None None
Crystallization temperature T None None.
Crystallization calorie mj/mg None None *
Intrinsic viscosity [ 7] dl/g 0.89 1.0.
GPC Mw/Mn 1.9 2.2
Tension (JIS K 6251)

Tensile strength at break MPa 0.07 0.02

*1 ENB:

*2 (£f):

5-ethylidene-2-norbornene

triisobutylaluminum

*3 (g): triphenylmethyltetrakis(pentafluorophenyl) borate

*4 (h):

dimethylsilyl(tetramethylcyclopentadienyl)(3-

tert-butyl-5-methyl-2-phenoxy)titanium dichloride
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10ZF<MLO%Z&' ()-'10%Z& ()-Z"!'10%Z& ()-Z"!'10%Z& ()- '10%Z& () -

710928 () - _ br +huv7/ [g/25mm]
23C peeling | -20Cpeeling | Peeling Polluting
strength strength strength |property

with the
lapse of
time
Example 3 600 140 800 None
Example 4 900 200 120 None
Example 5 120 80 80 None
Example 6 550 20 20 None
Example 7 600 170 10 None
Table 3
[9/25mm]
23C peeling -20°C peeling
strength strength
Example 8 4000 500
Comparative example 2 130 5
Table 4
(g/25mm]
23C peeling 60C peeling
strength strength
Example 9 4000 4400
Example 10 7500 9600
[3] Evaluation of thermoplastic resin composition J

Compounds shown in Tables 5 to 8 were kneaded previously

for 2 minutes at a temperature of 200C and a screw revolution
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compositions were press-molded according to JIS K 6758 to
produce sheets.

Properties of the thermoplastic resin compositions
described in the examples were measured by the following
methods.

(1) Tensile test: JIS K 6251

Test piece form: dumbbell No. 3

Tension speed: 200 mm/min.

Number of test piece: 3

Regarding thé elongation at break EB(%), for removing
the result of irfegular low elongation at break, results
revealing tensile strength at break which is 80% or less of
the median of the measured results were deleted, and the
remalning measured results were arithmetically averaged to
give a result to be used.

(2) Heat-reslstance test:

It was conducted according to JISK 6301 “6.agingtest",
air heat aging test (6. 3) except that the test temperature
waschangedtollorlandthetesttimewaschangedto100hours.
The test pieces were suspended and heated in a tester chamber,
and herein, the test pieces were controlled so that they did

not contact each other or did not contact with any parts of

the wall of the tester chamber.
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10%&' ()-,,,----dEnbC o
10Z7- 10%&' () - 5109FRIEERES 2Bomkiekiness apdsl 9yd @™ sRes ey frchuoishdy ) - - .
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10nx" 10%& I3TPbpReLepyEng after the heat-résistance test was judged.

l: Stickiness and cloud are recognized: Judge X

2: Cloud is recognized: Judge 4

3: Stickiness and cloud do not occur: Judge O

[4] Calculation

The relation of the elongation at break EB (%) of the
thermoplastic resin composition of Examples 8 to 13 obtained
by.blending Polymer A of the present invention with a
poiypropylene-based resin, and of the polypropylene resin
shown in Example 14, and the weight proportion (Pa) of the
olefin-based copolymer in the resin composition was regressed
onacurve, toobtain the following quintet regression formula.
The contribution ratio (R?) was 0.9745.

EB=—28799 XPa® + 65859 XPa* — 48394XPa’®+ 12995XPa® —
1086 XPa + 870.15 Formula 4

Formula 4 was regressed on a straight line using the
least square method in Pa=0.20 to 0.60 region to obtain the
gradient S[2/6].

The gradient S[2/6] had a value as shown below, and
satisfied the relation of Formula 1.

S[2/61=0.98
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10 In the analogous calculation method, the relation of the
elongation at break EB (%) of the thermoplastic resin
composition of Examples 15 to 20 obtained by blending Polymer
B of the present invention with a polypropylene-based resin,
and of the polypropylene resin shown in Example 21, and the
welight proportion (Pa) of the olefin-based copolymer in the
resin composition was regressed on a curve, to obtain the
following quintet regression formula. The contribution
ratio (R?®) was 0.9997.
EB=82108XPa® — 128621XPa* + 78018XPa® — 23605XPa’ +
3754.3XPa + 539.94 Formula 5
Formula 5 was regressed on a straight line using the
least square method in Pa=0.20 to 0.60 and Pa=0.30 to 0.50
regions to obtain.the multiple correlation coefficients
R[2/6] and R[3/5] and the gradients S[2/6] and S[3/5]. 1In
the straight line regression, in the case of Pa=0.20 to 0.60,
numerical values at 0.01 interval including 0.20 and 0.60 were
substituted in Formula 5 toobtain the relation of the resulted
41 points, and in the case of Pa=0.30 to 0.50, numerical values
at 0.01 interval including 0.30 and 0.50 were substituted in
Formula 5 to obtain the relation of the resulted 21 points.
ThenmltiplecorrelationcoefficientsR[2/6]andR[375]

had values as shown below, and satisfied the relation of

Formula 2.
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) R[2/61=0.4804
R[3/5]=0.8993
R{3/5] — R[2/6]=0.4189

R[3/5] — R[2/6]=0.15 Formula 2

The gradlents S[2/6] and 5[3/5] had valuesg as shown below,
and satisfied the relations of Formula 1 and Formula 3

S[2/6]1=54.29

S{2/61=—800 Formula 1

S[3/5.1=—70.32
S{3/5) — S[2/6]=—124.61

S{3/5] — s[2/615—50 Formula 3

Table 5
Example
8 S 10 11
Polymer A wi% 20 30 40 50
PP-1 WE3 80 70 60 50
Pa 0.20 0.30 0.40 0.5Q
Tension (JIS K €6251)
Elongation at break (EB) % 890 860 B3Q 73Q

PP-1l: Propylene-ethylene random copolvmer resin which

has a MI of 2.8 (g/10 min.) at a temperature of 230°C and a

load of 2.16 kg, contains 3.7 wt¥ of ethylene and has a 20T

xylene-soluble component content of 3.2%.
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As described above, the present invention can provide
a pressure-sensitive adhesive sheet or filh;which maintains
preferable pressure-sensitive adhesion without showing
remarkable change with the lapse of time even under low
temperature environment and high temperature environment

irrespective of the use temperature range, shows excellent

.peeling property without polluting the surface of a coated

article after use, and gives excellent balance of heat-

resistance, cold-resistance and weather-resistance.
Further, the present invention can provide a novel

hot-melt adhesive which adheres without using an organic
solvent, and does not inhibit stable adhesion force and the
flexibility of a connected portion adhered even under low

temperature environment and high temperature environment
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Stability of surface
Nature and condition
Before heat-resistant - O O
test
After heat-resistant - O O
test
Hardness (shore D) - 20.7 63.1
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| " #SUR ( (2) the elongatlon at break EB(%) of a resin composition
obtained in blending the olefin-based copolymer with a
polypropylene-based resin having a 20C xylene-soluble
component content of 20 wt% or less satisfies the following
formula 1: . |

S[2/61=—800 formula 1

wherein S[2/6] represents the gradient of a primary straight
line obtained by approximation according to the least square
method of amultiple regression curve in Pa=0.20 to 0.60 region
of a multiple regression formula derived by quintet multiple
regression of a curve obtained by plotting the elongation at
break EB(%) according to JIS K 6251 of the resin composition
on the ordinate and the weight content proportion Pa of the
olefin-based copolymer contained in the resin composition on
the abscissa, wherein Pa represents the weight content
proportion of the olefin-based copolymer contained in the
resin composition, and said multiple regression formula

essentially includes data at least at seven points of Pa=0.00,
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0.20, 0.30, 0.40, 0.50, 0.60 and 0.70, and when further number
of points are included, all Pavalues are essentially situated
mutually at an interval of 0.10 or less.

2. The pressure-sensitive adhesive according to Claim
1l comprising an olefin-based copolymer wherein

(2) the elongation at break EB(%) of a resin composition
obtained in blending the olefin-based copolymer with a
polypropylene-based resin having a 20C xylene-soluble
component content of 20 wt% or less satlisfies the following
formula 2:

R[3/5]1—R[2/61=0.15 formula 2

wherein R[3/5] and.R[2/6] represent the multiple correlation
coefficients of primary straight iines obtained by
approximation according to the least sguare method of
multiple regression curves in Pa=0.30 to 0.50 and Pa=0.20 to
0.60 regions of a multiple regression formula derived by
quintet multiple regression of a curve obtained by plotting
the elongation at break EB(%) according to JIS K 6251 of the
resin composition on the ordinate and the weight content
proportion Pa of the olefin-based copolymer contained in the
resin composition on the abscissa wherein Pa represents the
welght content proportion of the olefin-based copolymer
contained in the resin composition, and said multiple ~
regression formula essentially includes data at least at

seven points of Pa=0.00, 0.20, 0.30, 0.40, 0.50, 0.60and 0.70,
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and when further number of points are included, all Pa values
are essentially situated mutually at an interval of 0.10 or
less.

3. A pressure-sensitive adhesive comprising a
thermoplastic resin composition containing (i) a
thermoplastic resin and (ii) an olefin-based copolymer
according to Claim 1.

4. A pressure-~-sensitive adhesive sheet comprising one
or more layers containing a pressure-sensitive adhesive layer
made of a pressure-sensitive adhesive according to Claim 1.

5. A pressure-sensitive adhesive £film comprising one or
more layers containing a pressure-sensitive adhesive layef
made of a pressure-sensitive adhesive according to Claim'i.

6. A hot-melt adhesive comprising an olefin-based
copolymer according to Claim 1.

7.A hot-melt adhesive comprising a thermoplastic resin
compositon containing (i) a thermoplastic resin and (ii) an

olefin-based copolymer according to Claim 3.



