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PRESSURE SENSITIVE ADHESIVE 

Fieid of the Invention 

200004988-2 
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The present invention rel.ates to pressure-sensitive 

adhesives, pressure-sensitive adhesive sheets or films, and 

hot-melt adhesives. Specifically, the present invention 

relates to pressure-sensitive adhesive used for such as 

pressure-sensitive adhesive films which pressure-

sensitively adhere to the surfaces of a synthetic resin plate, 

decorative pl.ywoo_d, metal. plate1 coated steel plate and the 

1-.ike to protect the surfaces so that dust adhesion and 

scratching are prevented, pressure-sensitive adhesive sheets 

and fi1ms including masking tapes used for baking coating of 

an automobiles and the like, masking tapes used for solder 

immersion of printed wiring board and the like, as well as 

other uses. The present invention further relates to 

hot-me1t adhasions used for adhesion of a pol.yolefin resin, 

mutua1 adhesion 0£ rubber. adhesion between different 

materia+s such as rubber and metal., and the like . • 

Background of the Invention 

Conventionaliy, pressure-sensitive adhesive sheets or 

films intended for protect~on of the surfac~ 0£ a coated body 

are used for working, storage and transportation of building 
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materials, electric, electronic products, and automobiles 

and the like, and such pressure-sensitive adhesive sheets or 

fil.ms should have excellent pressure-sensitive adhesion and 

simu1 taneously, shouJ.d be able to be peeled easily after use 

thereof without polluting the surface with an the 

pressure-sensitive adhesive. Recently, pressure-sensitive 

adhesive sheets or films comprising a substrate made of a 

polyoiefin-based resin are increasingly used instead of 

pressure-sensitive adhesive sheets or films comprising a 

substrate made of a plastic vinyl chJ.oride resin. As these 

pressure-sensitive adhesive sheets or films comprising a 

substrate made of a polyolefin-based resin, there are mainly 

used those integral1y formed by co-extrusion of a 

pressure-sensitive adhesive .layer made of a low crystal.line 

or amorphous pressure-sensitive adhesive such as ethylene 

viny1acetate copolymer (EVA) () , low density polyethyl.ene and 

the like, or a pressure-sensitive adhesive layer made of an 

elastomer such as styrene-isoprene-styrene block copolymer 

(SIS) (),hydrogenated styrene-butadiene-styrene block 

copolymer ( SEBS) () and the like, with a substrate. However, . . 
the above-mentioned pressure-sensitive adhesive sheets or 

films 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 
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pressure-sensitive adhesive, and the like. As a 

pressure-sensitive adhesive sheet or film causing no change 

with the lapse of time even under high temperature environ.i-nent, 

Japanese Patent Application Laid-open (JP-:..) No. 4.-55488 

discioses a pressure-sensitive adhesive film comprising a 

pressure-sensitive adhesive layer made of a polyethylene or 

ethylene/ a -olefin copol.ymer .having a density of O. 92 g/cm2 

or less and a melt index of 1 to 20 g/10 minutes formed on 

one surf aca of a substrate layer made of a thermoplastic resin. 

Further, JP-A No. 8-157791 discloses a pressure-sensitive 

adhesive fil.m composed of a pressure-sensitive adhes.1.ve layer 

made of an ethylene-a-ol.efin copolymer having a weight­

average mol.ecular weight Mw of 5 X 10.( or more, Mw /Mn of 3 or 

less which is a ratio of the we:1.ght-average molecular weight 

to the number-average molecular weight Mn, a melting peak 

temperature ~n DSC analysis of llO'C er more, and a heat of 

fusion 0£ 100 J/g or iess. and a substrate made of other 

-pol.yolefin-based resin. However. these pressure-sensitive 

adhesive fiims have iow pressure-sensitive adhesion, an~ 

particularly, extremeiy lowered pressure-sensitive adhesion . • 
at lower temperature. 

on the other hand, hot-melt adhesives containing EVA and 

the 1ike have been deve1oped. However, these have 

disadvantage properties such as insufficient flexibility, 

crystail~ne property, and the like, therefore, the 
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pressure-sensitive adhesion changes significantly depending 

on the use temperature, and particulariy, under iower 

temperature environment, sufficient pressure-sensitive 

adhesion is not obtained. Further, since adhesion 

temperature not less than the melti.ng temperature is required. 

these hot-melt adhesive are not suitable for a materia1 to 

be adhered tends to show the~mal deformation. 

Further, rubber adhesion complexes such as a tire, 

eonveyer belt, hose, lin.1.ng product and the like are produced 

by laminating un-vulcanized rubber materials and then 

vul.canizing for adhesion. However, there is a problem that 

a strongly adhe:red rubber adhered complex is not obtained 

since when the above-mentioned rubber material.s are lam.inated, 

compati.bility between Un-vulcanized rubber materials may be 

poor, the vuloan~zation speed. cross-linking form and the 

1~ke 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 rubber sheet in 

mold~ng. vulcanization and the like by far lowers as compared 
•• 

with a sheet used in construction field, a plenty number of 

rubber sheets have to be added along length and breadth 

directions at construction field. Convantionally. 

therefore, many pieces of rubber sheets are spread at 

executing field, and edge portions thereof are overlapped and 
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an adhesive is applied on the edge portions. to adhere the 

rubber sheets. As the above-mentioned adhesive, there is 

· mainly used a solvent type polychloroprene adhesive. Since 

an organic solvent is used 1n the above-mentioned 

po1ych1oroprene adhesive, the organic solvent is vaporized 

in execution, causing undesirabie effects from the 

standpoints of safety and hy_gienics for human, and 

environmental protection. On the other hand, an aqueous 

adhesive prepared by compounding taekifier resin into .rubber 

1atex is suggested as an adhesive using no organic solvent, 

however, this aqueous adhesive has probl.ems in adhesion force 

aspect that strong adhesion is not obtained eas.il.y and peeling· 

tends to occur. Further, there is known a method for mutual 

adhesion of rubbers in which a plastic material such as a 

high-pressure polyethylene, polypropylene, polystyrene and 

the J..ike is allowed to intervene between rubbers to be adhered, 

however, this method has a demerit that the flexibility of 

a :r:ubb~i:-adhered complex is l.owered due to hardening of the 

adhered portion • 

. • 
Su:mma:ry 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 propert~es and a thermoplastic resin composit1on 
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obtained by using this olefin-based copolymer, and have 

compieted the present invention. 

The present invention relates to a novel pressure-

sensitive adhesive comprising a specific polymer which can 

provide a thermoplastic resin composition having excellent 

balance of flexi'bili ty. heat-resistance, cold-resistance and 

weather-resistance. an adhes~ve she&t or film composed of 

this pressure-sensitive adhesive, and a hot-melt adhesive. 

More pa.rticu1ar1y. the present invention relates to a 

pressure-sensitive adhesive which pressure-sensitively 

adheres or adheres without using an organic solvent, and 

maintains suitable pressure-sensitive adhesion without 

causing extreme change with the 1.apse of time even under low 

temperature environment or high temperature environment 

irrespective of env~ronmental temperature under which a 

connected art~cle is placed. 

Name1y# the present invention relates to a pressure-

sensitive adhesive comprising an olefin-based copolymer 

wherein 

(1) the olefin-based copo1ymer has a tensile strength . • 
at break measured according to JIS K 6251 of 2. O M.Pa 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 2o"C xylene-soluble 
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com~onent content of 20 wtt or less satisfies the following 

£ormul.a l: 

sr 2/6 l ~-soo formula 1 

wherein, S[2/6) represents the gradient of a primary straight 

1ine obtained by appro.kimation according to the least square 

method of a multiple regression curve in Pa=O. 20 to O. 60 region 

of a multiple regression formula de.rived by quintet multiple 

regression of a curve obtained by plotting the elongation at 

break EB{%) (according to JIS K 6251) of the resin coroposi.tion 

on the ordinate and the weight content proportion Pa of the 

ol.efin-based copol.ymer contai.ned in the :resin composi t.ion on 

the abscissa wherein; Pa represents. the weight content 

proportion of the olefin-based copolymer contained in the 

resin compos~tion1 and said multiple regression formula 

essentia1l.y includes data at I.east at seven points of Pa•O. oo, 

0.20. 0.30, 0.40, 0.50~ 0.60and0.70, and when further number 

of points are included, a11 Pa values are essentially situated 

mutua11y at an interval. of 0.10 or less. 

The present invent1on a1so relates to a pressure-

sensitiye sheet or film comprising the above-mentioned 
• 

pressure-sensitive adhes~ve, and the third aspect of the 

present invention is a hot-melt adhesive comprising the 

above-mentioned pressure-sens~tive adhesive. 
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Detailed Description of the Invention 

The ol.efin-based copolymer used .in the present invention 

is an olefin-based copolymer having a tensile strength at 

break measured according to J!S K 6251 of 2.0 MPa or less, 

preferably 1. a Ml?a or less, more preferably 1. 6 MPa or less, 

further preferabl.y l ~ 4 MPa or less, further more preferably 

l. 2 MPa or less, still further.more preferably 1. O Ml?a or less 

and particularly preferably o. 8 MPa or less. When the tensile 

strength-at break is out of this range, the resulting 

ol.e:fin-based copol:ymer and a thermoplastic resin composition 

containing this olefin-based copolymer are inferior in 

flexibility, leading to poor pressure-sensitive adhesion 

force of a pressure-sensitive adhesive comprising this 

composition, and :1.n the case of use as a hot-melt adhesive, 

the flexibility of the connected portion becomes poor_ 

In formula l, S[2/6} ~s preferably 

sr2/6J~-soo, 

more preferably, 

S(2/6J;;;:-200, 

further preferably, 
•• 

$(2/6]>-100, 

particularly preferably, 

S[2/6J~-so. 

When the olefin-based copolymer used in the present 

invention does not sat1sfy the relation of formula l, the 
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resu1ting olefin-based copolymer and a thermoplastic resin 

composition containing this olefin-based copolymer are 

inferior in balance of f1exibility, heat~resistance, 

cold-resistance and weather-resistance, therefore, stable 

pressu:re-sensi.tive adhesion £orce becomes unstable and poor, 

depending on environmenta1 temperature under which a 

eonneeted body obtained by u~ing a pressure-sensitive 

adhesive comprising the copolymer is placed, and in the case 

of use as a hot-melt adhesive, the fle:xibility of the connected 

portion becomes poor. 

A mu1tip1e regress~on formula derived by quintet 

mu1tiple regress.i.on of a curve obtained by plotting the 

e1ongat.i.on 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 

oomposit~on on the abscissa is preferably calculated using 

data at blend composition points where the weight content 

proportion Pa of the oiefin-based copolymer is 0.00, 0.20, 

o.30, 0.40, a.so, o.60 and 0.10. 

The elongation at break EB(%) of the resin composition . • 
can be measured according to JIS K 6 251, for exampl.e, 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 val.ue can be used as the measured result. Herein.· for 

obtaining the measured result of higher accuracy, the number 
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of the test piece is preferably 5 or more, more preferably 

7 or more and further preferably 9 o:r more, and the resulted 

elongation at break can be arithmetically averaged to give 

a resu1t to be used. For removing the result of irregular 

low elongation at break, it is preferable to delete results 

revealing tensile strength at break which is 80% or less of 

the median of the measured re.sul ts or of the average of two 

"values surrounding the median, and to arithmetically average 

the remaining measured results to giiTe a result to be used. 

For blend~ng an olefin-based copolymer with a 

polypropylene-based resin having a 2o'C xylene-soluble 

component content of 20 wtt or lessL the components may be 

advantageousl.y kneaded using a usual. kneading apparatus, for 

exampl.e, a rubber mi11, Brabender m:i.11. Banbury m.:ixer. press 

kneader, ruder¥ twin-screw extruder and the 1.ike. The 

kneading temperature is a temperature at which al.l 0£ mixed 

components are melted, and usually from 160 to 2so"C, 

preferably from 180 to 240t. The resul.ted resin composition 

is press-mol.ded to the defined thickness by a method according 

to JIS K 6758r to give a sample of the tensile test. ·. 
The above-mentioned quintet multiple regression can be 

calculated. for example, by methods shown in "Kagakusha oyobi 

Kagaku Gijutsusha no tameno Toukeiteki Houhou (Statist~cal 

method for chemist and chemical engineer)" (sec. Ed.) (pub. 

Tokyo· Kagaku Dojin t<:.K.) chapters 6 · 3 and 6 · 4. The multiple 
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correiation coeff~c~ent R and the gradient s obtained by 

straight line regression using the least square method can 

be calculated, for example. by methods shown in "Kagakusha 

oyobi Kagaku Gijutsusha no tameno Toukeiteki Houhou 
,. 

( Stat.1.stical method for chemist and chemical engineer) (sec. 

Ed.} (pub. Tokyo Kagaku Dojin K.K.) chapters 6 · 3 and 6 • 

4. 

In the olefin-based copolymer used in the present 

invention, :tt is further preferable that the rel.ation of the 

fo1low~ng formula 2 is satisfied in addition to the 

above-mentioned relation, from the standpoint of stability 

of sur£ace nature and condition of a resin composition, 

R[3/SJ-R[2/6]::2:o.15 formula 2 

wherein, R(3/Sl andR[2/61 represent the multiple correJ.ation 

coefficients of primary straight iines obtained by 

approximation according to the least square method of 

mul.tiple regression curves in Pa=-0. 30 to o. so and Pa ... o. 20 to 

0.60 reg1ons of a mult~ple regression formula derived by 

qu.intet mul.tiple regression of a curve obtained by plotti.n.g 

the elongation at break BB{%) according to JIS K 62.51 of the . • 
resin compos~tion on the ordinate and the weight content 

proportion Pa of the olefin-based copolymer contained in the 

re.sin composition on the abscissa wherein, Pa represents the 

weight content proportion of the olefin-based copolymer 

contained in the resin composition. Herein, said multiple 
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regression formula essentially includes data at least at 

sevenpointsofPa•0.00, 0.20, 0.30, 0.40, 0.50. 0.60and0.70, 

and when further number of points are included, all Pa values 

are essential.ly situated mutually at an interval of o .10 or 

l.ess. 

In this relation. R[3/5] and R[2/6] are preferably 

R[3/5]-R[2/6]~0.20, 

more preferably, 

R ( 3 / 5 J -R [ 2 / 6 l ~ 0. 25 I 

further preferably, 

R[3/S]-R(2/6]~0.30, 

particularly pre£erably, 

R[3/S]-R[2/6]~0.35, 

most preferab1y, 

R [ 3 / 5] -R [ 2/ 6] ~O. 40. 

When the olef~n-based copolymer used in the present 

~nvention does not satisfy the relations of f ormQl.a 1 and 

formul.a 2, the resulting thermopl.astic resin composition may 

have inferior stability of surface nature and condition such 

as bieeding on the surface with the lapse of time, and the .. 
like1 therefore, stable pressure-sensitive adhesion force 

with the iapse 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 
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use for a pressure~sensitive sheet or fil.m, there is a fear 

of occurrence of problems such as remaining of a 

pressure-sensitive component on the surface after releasing, 

and the l.ike. 

In the olefin-based copo1ymer used in the present 

invention, it is further preferable that the relation of the 

following formula 3 is satis~ied in addition to the 

above-mentioned relation f:x:om the standpoint of stability of 

surface nature and condition of a resin composition; 

sr 3/SJ -sc2/6 J :S:-so formula 3 

wherein, S[3/5l and S[2/6] represent the gradients of primary 

straight lines obtained by approximation according to the 

least square method of multiple regression curves in Pa=O. 30 

to o. so and Pa•O. 20 to o. 60 regions of a multiple regression 

formula derived by quintet multiple regression of a curve 

obtained by pl.otting the el.ongation at break EB ( % ) according 

to JlS K 6251 of the resin composition on the ordinate and 

the weight content proportion Pa of the olefin-based 

copol.ymer contained in the resin composition on the absciss.a 

wherein, Pa represents the weight content proportion of the .. 
olefin-based copolyme~ contained in the resin composition. 

In this relation, S(3/5J and S[2/6] are preferably 

S[3/S]-S(2/6]~-70 I 

more preferabl.y, 

s [ 3Is1 - s [ 2 I 6 l ~ - 90, 
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particularly preferably. 

s [ 3 / 5 J - s [ 2/ 61 s - 110 I 

most preferably1 

S(3/S]-S{2/6]~-120. 

When the olefin-based copolymer used in the present 

invention does not satisfy the relations of formula 2 and 
.. 

formuia 3, the resulting ole~in-based copolymer and a 

thermoplastic resin composition containing this olefin-based 

eopo1ymer may have poor balance of flexibility, heat-

resistance, cold-resistance and weather-resistance, and poor 

stabi.l.ity of surface nature and condition, there£ore, stable 

pressure-sensitive adhesion force may not be obtained, 

depending on environmental temperature under which a 

connected body obtai.ned by using a pressure-sensitive 

adhesive comprising the copolymer is placed. 

The polypropylene-based resin having a 2o'C xylene­

soluble component content of 20 wt% or less described in ( 2) 

in the present invention is a polypropylene-based resin (X) 

which is sel.ected from pol.ypropyl.ene-based resins describe.d 

in (i-4) below and satisfies the following requirements .. 
described later. irhe 20CC xylene-soluble component content 

of the polypropylene-based resin means a numerical value 

obtained according to the fallowing methods and conditions. 

Namely, about 200 mg of a polypropylene-based resin is weighed 

and mixed with 100 ml of xylene. and the resin is dissolved 
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for SO minutes whil.e boiling xylene. After given time, the 

solution was left to cool. for 20 minutes at room temperature, 

then, the polypropylene-based resin w-as crystallized with o't 
ice water. 'rhen. the mixture was kept for 1 hour in a constant 

temperature water bath at 2o't. Then, the xylene-sol.uble 

component is separated through a filter from the xylene-

insoluble component, the xyl.e~e-insoluble component is dried 

by a vacuum drier to constant weight, the dried xylene-

insoluble component is weighed. and the weight of the 

xylene-sol.uble component is calculated bas.ad the weight 

difference from the original sample. The xylene-soluble 

component content is represe.nted in terms of percentage (wt%) 

of the weight of the xylene-soluble component based on the 

weight of the original sample. 

In the polypropylene-based resin {X) having a 2o'C 

xylene-soluble component content of 20 wt% or less, it is 

preferable that the crystallization temperature Tc ('C) and 

the crysta11ization heat .6.H {mj/mg) measured by using a 

differential scanning caJ.orimeter (DSC) satisfy the 

following relation. Measurement of DSC is conducted, for . • 
examp.le, using DSC 220C manufactured by Se~ko Instruments Inc. 

at a speed of lot/min. of temperature raising and lowering 

processes, according to JIS K 7121 and JIS K 7122. 

-10~ [L~ •. H- (TeX 1. 4) -62l~10 

More pref erabl.y 
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- s :s:: r 6. H - c Tc x t. 4 ) - 6 2 J s a 

Further preferably 

- 6::S: { 6.H- {Tc X 1. 4) - 62] ~ 6 

When the polypropylene-based resin (X) having a 20CC 

xylene-soluble component content of 20 wt% or less does not 

satisfy the above-mentioned relation. it may be impossible 

to correctiy determine a spe~i£ic olefin-based copolymer 

which can provide a thermoplastic resin composition having 

exce11ent ba1ance of flexibility, heat-resistance, cold-

resistance, weather-resistance and stability of surface 

nature and condition. 

The polypropylene-based resin (X) having a 2o"C 

xylene-soluble component content of 20 wt% or less is 

preferably crystal.line pol.ypropyl.ene mainly having isostatic 

or synd.iotactio sequence structure of homo type or 0£ random 

type containing a comonomer, more preferably a 

po1ypropyl.ene-based resin of random type containing a 

comonomer. This polypropyl.ene-based resin can be obtained 

by adopting a gas phase po1ymeri2ation method. bu1k 

polymerization method or sol.vent polymerization method, and .. 
the Dumber-average mole~ular we~ght of the poiymer is not 

particularly restricted and preferably controlled from 

10,000 to 1,000,000. 

For obtaining the pol.ypropylene-based resin {X) having 

a zoCC xylene-soluble component content of 20 wt% or less, 
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there are generally listed methods in which a homopolymer of 

propylene is obtained or a copolymer is obtained by 

copolymerizing propylene with one or more olefins selected 

from olefins having 2 to 12 carbon atoms other than the 

propylene. by a slurry polymerization1 gas phase 

polymerization or bulk polymerization method using what is 

called a Ziegler-Natta catalyst combining a titanium-

conta~ning solid transition metal component and an 

organometaJ. component, or a metall.ocene catalyst comprising 

a compound of a trans1tion metai of group IV to group VI of 

the periodic table having at least one cyclopentadienyl 

skel.eton and a co-catalyst component. Further, commercially 

available products corresponding to the resins produced as 

deseribed above can also be used. 

When the above-mentioned parameters are not satisfied. 

the resu1ting olefin-based copolymer and a thermoplastic 

res:in composition containing this olefin-based copolymer may 

be inferior in balance of flexibiiity. heat-resistance, 

cold-resistance and weather-resistance, therefore, stab~e 

pressure-sensitive adhesion force may not be obtained, 
·. 

depending on environmental temperature 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 
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containing this olefin-based copolymer used in the present 

invention, it is preferable that the following property is 

satisfied in addition to the above-mentioned property. 

Namely, in the olefin-based copolymer used in the present 

invention, it is preferabie that the bending modulus (Ua 

(MPa}} of a thermoplastic resin composition obtained by 

blending with a homopolypropylene resin, measured according 

to JIS K 7203, satisfies the relation of the following formula. 

UaSl.SXSaX (Ta/100) 3
•

3 

More pre£erab1y 

ua~1 • ..iXsaX (Ta/100) 3
•

1 

Further preferably 

Ua~l.3XSaX (Ta/100) 3
•

3 

Particuiarly preferably 

ua-S: l. 2 x sax {'l'a/100) 3 •
3 

When the bending modul.us is out of the above-descr.i-bed 

range, the resulting olef~n-based copo1ymer and a 

thermoplastic resin compos:ition containing this olefin-based 

copo1ymer may be poor, consequentl.y, the pressure- sensi tiv.e 

adhesion force of a pressure-sensitive adhesive comprising . • 
the copolymer may be poor. In the above-described formula, 

Ua represents the bend~ng modulus {MPa) measured according 

to JIS K 7203 of the homopolypropylene :resin used for blending, 

and Ta represents the weight (wtt) added of the 

homopolypropylene resin in the thermoplastic resin 
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composition. 

The olefin-based copolymer used in the pres·ent invention 

-rel.ates to a copolymer obtained by copolymerizing two or more 

monomer components selected from ethylene, a -ol.efin having 

3 to 20 carbon atoms, polyene compound, cyclic olefin and vinyl. 

aromat~c compound, or a poiymer obtained by 

homopolymerization using these monomers and the pol.ymer has 

a structure corresponding to the copolymer. Specific examples 

of the monomers constituting this olefin-based copolymer 

include the following monomers (a) to (d}. 

(a) a -o1efin 

The a-oie£in hav1ng 3 to 20 carbon atoms used in the 

present invention includes linear and brandhed a-olefins. 

and examples of the linear a-olefin include propylene, 

1-butene, 1-pentene, 1-hexene, 1-heptene, l-octene, 1-nonene, 

1-decene, 1-undecene, 1-dodecene, 1-tridecene, 1-

tetradecene, 1-pentadecene, l-hexadecene, 1-heptadecene, 

1-octadecene, l-nanodecene, 1-eicosene and the like, and 

exampl.es of the branched a -ol.efin include 3-methyl-1-buten~, 

3-methy~-l-pentene, 4-methyl-1-pentene. 2-ethyl-1-hexene, 
• 

2 I 2 f 4.-trimethyl.-1-pentene and the like I and linear propylene f 

1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene and the 

like are preferab1e. 

(b) Poiyene compound 

The polyene compound suitably used in the present 
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invention include what is called a conjugated polyene 

compound having one singl.e bond sandwiched between double 

bonds, and non-conjugated polyene compounds other than the 

aforesaid conjugated polyene compound. As the conjugated 

polyene compound, aliphatic conjugated polyene compounds, 

alicyclic conjugated polyene compounds, and the like are 

listed. The aliphatic conjugated polyene compound include 

linear aliphatic polyene compounds and branched aliphatic 

polyene compounds. Further, the aliphatic conjugated 

polyene compound and a1icyclic conjugated polyene compound 

may contain an alkoxy group, aryl group, aryloxy group, 

aralkyl group, aralkyloxy group and the like. Examples of 

the aliphatic conjugated pol.yene compound inciude l,3-

butadiene, isoprene, 2-ethy1-l.3-butadiene, 2-propyl-1,3-

butadiene, 2-isopropy1-l,3-butadiene, 2-hex:y1-1,3-

butadiene. 2,3~d.1methyl-l,3-butadiene, 2.3-diethyl-l,3-

butadiene, 2-methyl-1,3-pentadiene, 2-methyl-l,3-hexadiene, 

2-methyl-1,3-octadiene, 2-methyl-1,3-decadiene, 2,3-

dimethyl.-1, 3-pentadiene, 2, 3-dimethyl-l, 3-hexadiene, 2 ,·3. -

dimethyl.- l, 3-octadiene. 2, 3-dimethvl- l , 3 -decadiene and the . -• 
like. Examples of the alicyclic polyene compounds include 

2-methyl-1,3-cyclopentadiene, 2-methyl-l,3-cyclohexadiene, 

2,3-dimethyl-1.3-cyclopentadiene, 2,3-dimethyl-l,3-

cyclohexadiene, 2-chloro-1,3-butadiene, 2,3-dichloro-l,3-

butadiene, l-fluoro-1,3-butadiene, 2-chloro-1,3-pentadiene, 
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2-chloro-l,3-cyclopentadiene, 2-chloro-1,3-cyclohe~adiene 

and the :tike. 

As the non-conjugated polyene compound, aliphatic 

non-conjugated polyene compounds, alicyclic non-conjugated 

polyene compounds, aromatic non-conjugated polyene compounds 

and the like are listed. The aliphatic non-conjugated 

polyene compound include 11..n.ear aliphatic non-conjugated 

polyene compounds and branched aliphatic non-conjugated 

polyene compounds. Further, the aliphatic non-conjugated 

polyene compound, alicyclic non-conjugated polyene compound 

and aromatic non-conjugated polyene compound may contain an 

alkoxy group, aryl group, aryloxy group, aralkyl group, 

aralkyloxy group and the like. Examples of the aliphatic 

non-conjugated polyene compound include l,4-hexadiene, 

l,S-hexadiene1 1,6-heptadiene, l,6-octadiene, l,7-

octadiene, l,B-nonadiene, 1,9-decadiene, 1,13-

tetradecadiene, 1,5,9-deoatrienel 3-methyl-1,4-hexadiene, 

4-methyl-1,4-hexadiene, s-methyl-1,4-hexadiene, 4-ethyl-

1, 4-hexadiene, 3-methyl.-l, 5-he:xadiene, 3, 3-dimethyl-l, 4·-. 

hexadie~e, 3,4-dierothyl-1,5-hexadiene. 5-methyl-1.4-
• 

heptadiene, s-ethyl-1,4-heptadiene, 5-methyl-1.5-

heptadiene, 6-methyl-1,5-heptadiene, s-ethyl-1,5-

heptadiene, 3-methyl-l.6-heptadiene, 4-methyl-1.6-

heptadiene, 4,4-dimethyl-l,6-heptadiene, 4-ethyl-1,6-

heptadiene, 4-methyl-1,4-octadiene, 5-methyl-l,4~octadiene. 
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4-ethyl-1,4-octadiene, 5-ethyl-1,4-octadiene, 5-methyl-

1,5-octadiene, 6-methyl-1,5-octadiene, s-ethyl-1,5-

octadiene. 6-ethyl-l,5-octadiene. 6-methyl-1,6-octadiene. 

7-methyl-1,6-octadiene, 6-ethyl-1,6-octadiene, 6-propyl­

l,6-octadiene, 6-butyl-l,6-octadiene, 4-methyl-l,4-

nonadiene, 5-methyl-1.4-nonadiene, 4-ethyl-1,4-nonadiene. 

5-ethyl-l,4-nonadiene, S-methyl-1,S-nonadiene, 6-methyl-

1,5-nonadiene, 5-ethyl-l,5-nonadiene, 6-ethyl-1,5-

nonadiene, 6-methyl-l,6-nonadiene, 7-methyl-l,6-nonadiene. 

6-ethyl-1,6-nonadiene, 7-ethyl-l,6-nonadiene, 7-methyl-

l,7-nonadiene, 8-methyl-1,7-nonadiene, 7-ethyl-1,7-

nonadiene, 5-methyl-1,4-decadiene, 5-ethyl-1,4-dicadiene, 

S-methy1-l,5-decadiene, 6-methyl-l,5-decadiene, 5-ethyl-

1,5-decadiene, 6-ethyl-l,5-decadiene, 6-methyl-1,6-

decadiene, 6-ethyl-1,6-decadiene, 7-methyl-l,6-decadiene, 

7-ethyl-l.6-decad~ene, 7-methyl-1.7-decadiene, a-methyl-

1,7-decad~ene, 7-ethyl-1,7-decadiene, 8-ethy1-l,7-

decadiene, 8-methyl-l.8-decadiene, 9-methyl-1,8-decadiene, 

8-ethyl-l,8-decadiene, 6-methyl-1,6-undecadiene, 9-

methyl-i,s-undecadienet 6,10-dimethyl-l,5,9-undecatriene, 
• 

5,9-dimethyl-l,4,S-decatriene, 4-ethylidene-8-methyl-l,7-

nonadiene, 13-ethyl·9-methyl-l,9,l2-pentadecatriene, 

5,9,l3-trimethyl-l,4,8,12-tetradecadiene, 8,14,16-

trimethyl-1,7,14-hexadecatriene, 4-ethylidene-12-methyl-

l, 11-pentadecadiene and the like. Examples of the alicyclic 

This Sheet Has Been Replaced 
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non-conjugated polyene compound include vinylcyclohexene, 

s-vinyi-2-norbornene, 5-ethylidene-2-norbornene, s-

methylene-2-norbornene, 5-isop~openyl-2-norbornene, 

cyclohexadiene. dicyclopentadiene. cyclooctadiene. 2,5-

norbornad~ene, 2-methyl-265-norbornadiene, 2-ethyl-2,5-

norbornadiene, 2,3-di1sopropylidene-5-norbornene, 2-

ethyJ.idene - 3 -isopropylidane-. 5 -norbornene , 6 - chlorome thy 1-

5-isopropenyl-2-norbornene, 1,4-divinylcyclohexane, 1,3-

divinyicyciohexane, l,3-divinylcyclohexane, l,5-

div1ny1cyclooctane, 1-allyl-4-vinylcyclohexane, 1.4-

dial.iylcyclohexane, l-aliyl-5-vinylcyclooctane, l,5-

dial.lylcycl.ooctane, 1-al.lyl-4-isopropenylcyclohexane, 1-

~sopropenyl-4-vinylcyclohexane, l-isop~openyl-3-

vinylcyolopentane, methyltetrahydroindene and the like. 

Examples of the aromatic non-conjugated polyene compound 

include divinylbenzene, v~nyl~sopropenylbenzene and the 

like. 

(c) Cyclic o1efin compound 

E~amples of the cyclic olefin constituting the 

olefin-based copolymer used in the present invention include .. 
norbornene, 5-methylnorbornene, 5-ethylnorbornene, 5-

propylnorbornene. 5.6-dimethylnorbornene, 1-

methylnorbornene, 7-methylnorbornene, 5,5,6-

trimethyinorbornene, 5-phenylnorbornene, 5-

benzylnorbornene, 5-ethylidenenorbornene, s-

- 23 -



-=···· .............. -.... -~ .... ""!""""'!>?. 

vinylnorbornene, l,4,5,8-dimethano-l,2,3,4,4a.5,8,8a-

octahydronaphthalene, 2-methyl-1,4,5,8-dimethano-

l,2,314,4a,5,8,8a-octahydronaphthalene, 2-ethyl-1,4,5,8-

dimethano-1 .. 2, 3. 4, 4a, s, 8, aa-octahydronaphthalene, 2, 3-

di:methyl-l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a-

octahydronaphthalene, 2-hexyl-1,4.5,8-dirnethano-

l,2,3,4.4a,5,8,8a-octahyd:ro~aphthalene, 2-ethylidene-

1,4,5,8-dimethano-l,2,3,4,4a,,5,8,8a-octahydronaphthalsne, 

2-fluoro-l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a-

octahydronaphthalene, l,5-dimethyl-1,4,5,8-dimethano-

l,2,3,4,4a,5,8,8a-octahydronaphthalene, 2-cyc1ohexyl-

l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a-octahydronaphthalene, 

2,3-dichloro-1,4,5,8-dimethano-l,2,3,4,4a.s,8,8a-

octahydronaphthalene, 2-isobutyl-1,4,5,8-dimethanol-

l,2,3.4,4a,5,8,8a-octahydronaphthalene, 1,2-

dihydrodicyclopentadiene, 5-chloronorbornene, 5,5-

dichloronorbornene, 5-f1uoronorbornene, 5,5,6-tri£luoro-

6-trifluoromethylnorbornene, 5-chloromethylnorbornene, 5-

methoxynorbornene, 5,6-dicarboxynorbornene anhydrate, s~· 

dimethy1aminonorbornene, 5-cyclonorbornene, cyclopentene, 
•• 

3-methylcyclopentene, 4-methylcyclopentene, 3,4-

dimethylcyclopentene, 3,5-dimethylcyclopentene, 3-

chlorocyclopentene, cyclohexene, 3-methylcyclohexene, 4-

methyicyclohexene, 3,4-diemthylcyclohexene, 3-

chlorocyclohexene, cycloheptene and the like. 

- 24 - iliiimiif 



------=-=---'·.-~ .. 
errs 

{d) V1nyi aromatic compound 

Examples of the vinyl. aromatic compound which can be used 

in constituting the olefin-based copolymer used in the 

present invention include styrene, a-methylstyrene, p-

methylstyrene, vinyl.xylene~ monochlorostyrene, 

dichlorostyrene, monobromostyrene, dibrornostyrene, 

f1uorostyrene, p-tert-butyl.s.tyrene. ethylstyrene, 

vinylnaphthalene and the like. 

Further, :ln the present invention. from the standpoint 

of stable prassure-sensiti.ve adhesion force to an article to 

be adhered, which is one of objects of the present inventi.on. 

it is preferable to use a polymer c9mposed of a speci£1c 

combination of monomers sel.ected from the above-mentioned 

monomers, and preferable examples thereof include the 

foll.owing combinations <D to ®. 

<D Olefin-based copolymers obtained by copolymer1~ing_ 

ethylene and an a-olefin having 3 to 20 carbon atoms as 

essential components, and optionally, one or more monomer 

components selected from po1yene compounds, cyc1ic oiefins 

and vinyl aromatic compounds • 
•• 

<ID Clef in-based copolymers obtained by copolymerizing 

ethylene and an a-olefin having 4 to 20 carbon atoms as 

essentiai components, and optionally, one or more monomer 

components selected from po1yene compounds, cyclic olefins 

and vinyl aromatic compounds. 
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<ID Olefin-based copolymers obtained by copolymerizing 

ethy1ene, propylene and an a-olef~n having 4 to 20 carbon 

atoms as essentiai components, and optionally, one or more 

monomer components selected from polyene compounds, cyclic 

olefins and vinyl aromatic compounds. 

@) Olef~n-based copolymers obtained by copolymerizing 

propylene and an a-olef~n 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 oomp9unds. 

@ Olefin-based copolymers composed of ethylene and an 

a-olefin having 4 to 20 carbon atoms. 

@ Olefi.n-based copolymers composed of ethyl.ene, an a 

-oJ.efin having 4 to 20 carbon atoms and a polyene compound. 

<J> OJ.e£in-based copolymers composed of ethyl.ene, an a 

-ole£in having 4 to 20 carbon atoms and a cycl~c olefin 

compound. 

@ 01efin-based copolymers composed of ethylene, an a 

-ole£in having 4 to 20 carbon atoms and a vinyi aromatic. 

compound. 
~ 

• 
® Olefin-based copo1ymers composed of ethy.lene, an a 

-olefin having 4 to 20 carbon atoms, a polyene compound and 

a vinyl aromatic compound. 

~ oiefin-based copolymers composed of ethylene, 

propylene and an a-olefin having 4 to 40 carbon atoms. 
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d;D Olefin-based copolymers composed of ethylene, 

propy1ene, an a-olefin having 4 to 20 carbon atoms and a 

polyene compound. 

~ Olefin-based copolymers composed of ethylene. 

propylene, an a-olefin ha~ing 4 to 20 carbon atoms and a 

cycl.~c olefin com.pound. 

~ 01e£in-based oopolym.~rs composed 0£ ethylene, 

propylene; an ~ -ol.efin havi.ng 4 to 20 carbon atoms and a vinyl 

aromatic compound. 

Q1> Olefin-based copolymers composed of ethylene, 

p:ropyl.ene, an a -olefin having 4 to 20 carbon atoms, a pol.yene 

compound and a vinyl aromatic compound. 

® Ol.ef i.n-based copolymers composed of propylene and an 

a~olefin having 4 to 20 carbon atoms. 

® Ol.efin-based. c::opolymers composed of propylene, an a 

-olefin having 4 to 20 carbon atoms and a po1yene compound .. 

@ Ol.e£in-based copolymers composed of propyl.ene, an a 

-o1ef~n having 4 to 20 carbon atoms and a cyclic ol.ef~n 

compound. 

® Ole£ in-based copolymers composed of propylene, an a 
• • 

-o1efin having 4 to 20 carbon atoms and a vinyl. aromatic 

compound. 

® Olefin-based copol.ymers composed of propyl.ene, an a 

-olefi.n having 4 to 20 carbon atoms, a polyene compound and 

a vinyl aromat1c compound. 
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Of the above-mentioned combinations, the following 

combinations are preferably used, from the standpoint that 

the pressure-sensitive adhesiV'e of the present invention has 

stable pressure-sensitive adhesion force particularly under 

lower temperature environment. 

CZ) Olefin-based copolymers obtained by copolymerizing 

ethylene and an a-olefin having 4 to 20 carbon atoms as 

essentiai components, and optiona1ly 1 one or more monomer 

components selected from polyene compounds, cyclic olef1ns 

and vinyl aromatic compounds. 

CID Olefin-based copolymers obtained by copolym.erizing 

ethylene. propyiene and an a-olefin hav~ng 4 to 20 carbon 

atoms as essentia1 components, and optionally, one or more 

monomer components selected from poiyene compounds, cyclic 

o1efins and vinyi aromatic compounds. 

Of the above-mentioned combinations 1 the foilowing 

combinations are preferably used, from the standpoint that 

the pressure-sensitive adhesive of the present .invention has 

weather-res~stance. 

@.olefin-based copolymers composed of ethylene, an a 

-olefin having 4 to 20 carbon atoms, a polyene compound and 

a vinyl aromatic compound. 

~ 01efin-based copolymers composed of ethylene, 

propylene and an a-olefin having 4 ta 20 carbon atoms. 

Further, it is preferable that the olefin-based 
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copolymer used in the present invention has neither a peak 

of l J/g. or more based on melting of a crystal nor a peak of 

1 J/g or more based on crysta1lization, when measured 

according to JIS K 7122 using a di££erential scann1ng 

calorimeter (DSC}. Moreover, the olefin-based copolymer 

used in the present invention has a glass transition 

temperature {Tg) of preferaqly -1o'C or less, more 

preferably -2o'C or less, and particularly preferably - 2st 

or less. When this condition is not satisfied, an 

pressure-sensitive adhesive comprising the copolymer may be 

inferior in stabl.e press-sensi.tive adhesion force under lower 

temperature environment. and in the case of use as a hot-

melt adhesive, the flexibility of a connected portion may be 

poor. 

As the differential scanning calorimeter, there is used, 

for exampl.e. nsc 22oc manufactured by Seiko Instruments Inc., 

and the measuring speed is lO°C/min. in temperature raising 

and lowering processes. 

The olefin-based copol:ymer used in the present inventio.n 

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 molecuiar weight distribution is too wide, bleed out of 

lower moiecular weight components may increase, and a 

pressure-sensitive adhesive comprising the copolymer may not 
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have sufficient stable pressure-sensitive adhesion force 

particularly under high temperature environment, and may tend 

to pollute the surface of an article to be adhered after use. 

Measurement of the molecular weight distribution is 

conducted by a gel permeation chromatography (GPC) method, 

for example .. using lSOC/GPC apparatus, manufactured by Waters 

Co.. The elut.i.on temperatur.e is l40'C, and for example, 

Shodex Packed Column A-SOM manufactured by Showa Denko K. K. 

is used as a column, and polystyrene, for exampie, 

manufactured by Tosoh. Corp .• molecular weight 68 to 

8, 400, 000 is used as a molecular weigl'lt standa:rd substance. 

The weight-average molecular weight (Mw) and the number-

average molecular weight (Mn) are obtained in terms of 

polystyrene, and this ratio {Mw/Mn) is called molecular 

we.ight distribution. About S 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 U 1 of the 

resulted sample so1ution is injected, elution solvent flow 

rate is control.l.ed to l. O ml/min., and detection is conducte.a. 

by a refractive index detector . . • 
The ol.efin-based copolymer used in the present invention 

has an intrinsic viscosity [ n] obtained by using a tetralin 

solvent at 13S"C of preferably from O.l to 10.0 dl/g. more 

preferably from O. 2 to 7. o dl/ g. and further preferably from 

0.3 to 5.0 dl/g. When this intrinsic viscosity is too low, 
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the heat-resistance of the :resulting olefin-based copolymer 

may be ~nfer1or, therefore, a pressure-sensitive adhesive 

comprising the copolymer may have poor pressure-sensitive 

adhesion force particularly under high temperature 

env~ronment. and on the other.hand, when the intrinsic 

viscosity is too high, the result1ng olefin-based copolymer 

·may be poor in fl.exibil:1.ty, therefore, a pressure-sensitive 

adhesive comprising the copolymer may have poor pressure-

sensit1ve adhesion force. 

The intrinsic viscosity [n) is measured by using an 

Ubbellohde viscometer in tetralin at l35'C. 300 mg of the 

samp1e is dissolved in 100 ml of tetralin to prepare a 3 mg/ml 

solution. Further, this solut:1.on 1.a diluted 2-fold, 3-fold 

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

measured in a constant temperature oil bath at 135'C ( + O. l t) . 

The measurement is repeated th:x:ee times at each concentration, 

and the resulted values are averaged £or use. 

The oJ.efi.n-based copol.ymer used in the present invention 

can be produced by using a known Ziegler-Na.tta cataJ.yst o,r 

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 

cataJ.yst such as metallocene type, and the like is preferable. 

Examples of this single site catalyst include metallocene 

type catalysts described, for example, in Japanese Patent 
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Appl.ication Laid-Open (Jp- A) Nos. 58-19 309, 60-35005, 

60-35006 • 60-35007 t 60-35008, 61-130314 I 3-163088 i 4-268307 t 

9-12790, 9-87313, 10-508055, 11-80233, 10-508055andtheli.ke, 

and non-metallocene type complex catalysts described in JP-A 

Nos. 10-316710~ 11-100394, ll-60228, 11-80227, 10-513489, 

10-338706and11-71420. Among them, metallocene catalysts are 

genera1ly used, and as sui tabl.e metallocene catalyst example, 

it is preferable to use a transition metal complex of group 

III to group XII of the periodic table which has at l.east one 

cyclopentadiene-type anion skeleton and has Ci symmetric 

structure from the standpoint of the flexibility of the 

resuJ. ting pol.ymer. Further, the me.thod described in 

Japanese Patent Application No. ll-206054 can be exemplif.i.ed 

as a suitab1e example of the production method using a 

meta1locene catalyst in obtaining a polymer having h.i.gher 

moiecuiar weight. 

Subsequently, a thermoplastic resin composition 

comprises a novel olefin-based copolymer used .i.n the present 

invention and a thermoplastic resin will be descr1bed. ·. 

The the:rmopl.astic resin composition used in the present 
•• 

invention is a thermoplastic resin composition comprising { i) 

a thermoplastic resin, and (ii) the ole£in-based copolymer 

used in the present invention, as essential components. The 

used amounts of them are not particularly restricted, however, 

from the standpoints of flexibility and heat-resistance, the 
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ratio by weight of a thermoplastic resin to an olefin-based 

copolymer is preferably from 1/99 to 95/5, more preferably 

from 3/97 to 90/10, particularly preferably from 5/95 to 

80/20. 

The component (i) used in the thermoplastic resin 

composition of the present invention is a thermoplastic resin. 

The component (1) can be ~id~ly selected from known. various 

thermoplastic resins, and there are listed, for example, 

po1yethyl.ene-based resi.ns such as a high density polyethylene. 

middle density polyethylene, low density polyethylene, 

iinear low dens~ty po1yethylene {tLDPE} and the like; 

polypropylene-based resin, polybutene-based resins, poly-

4-methyl-pentene-l-based resins, polystyrene-based resins, 

polyester-based resins, po1yamide-based resins, 

polyphenylene ether-base.d resins, pol.yphenylene oxide resins, 

polyacetal.-based resins, pol.ycarbonate-based resins and the 

l~ke. {i-1) Polyolefin-based resi.ns 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 .. 
olef ins having 3 or more carbon atoms are further preferable, 

and {i-4) polypropylene-based res~ns are particularly 

pre£erabl.e. 

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

used crystalline polypropylene mainly having isostatic or 
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syndiotactic sequence structure of homo type or of random type 

containing a comonomer, or those having various structures 

such as block polypropylene obtained by multi-stage 

polynierization. This polypropylene-based resin can be 

obtained by adopting a gas phase polymerization method, bulk 

po1ymerization method, soivent polymerization method or 

multi-stage polymerization method combining them. The 

number-average molecular weight of the polymer is not 

particularly restricted and pre£erably contro1led from 

10,000 to l,000,000. 

As the index of the crystallinity of the 

pol.ypropylene-based resin (i-4}, for example, melting point, 

orystai melting calorie and the like are used, and it is 

preferable that the melting point is from so'C to l 76'C and 

the crystal me1ting ca1orie is from 30 J/g to 120 J/g. It 

is further preferable that the me1ting point is from l20'C 

to 176'C and the crystal melting calorie is 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 th,e 

resulting thermoplastic resin composition may decrease, .. 
consequently, the pressure-sensitive adhesion force under 

high temperature environment of a pressure-sensit1ve 

adhesive contain.ing the aforesaid 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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obtained by homopolymerization of propylene via one stage or 

multi stages or a copolymer is obtained by copolymerizing 

propylene with one or more olefins selected from olefins 

having 2 to 12 carbon atoms other than the propyl.ene via one 

stage or mul.ti stages, in a s1urry polymerization, gas phase 

poiym.er~zation, bulk polymerization or solution 

polymerization method or a pplymerization method combining 

them, using a Ziegler-Natta catalyst combining a 

titanium-containing solid transition metal component and an 

organometal. c.omponent, or a metaJ.locene catalyst comprising 

a compound of a transition metal of group IV to group VI 0£ 

the periodic tab1e having at least one cycl.opentadienyl 

skeleton and a co-catalyst component. Further, commercially 

available products can also be used. 

In the thermoplastic resin composition used in the 

present invention, it is preferabl.e that the bending modu1us 

(Ub{MPa)) measured according to JIS K 7203 satisfies the 

relation 0£ the fo1lowing formuia. 

UbS.:1. 5 X SbX {Tb/loo ) 3 • 3 

More preferably .. 
UbS.:1. 4 X SbX {Tb/100 ) 3 •3 

Further preferably 

Ub S: 1 • 3 X Sb X (Tb/ l O 0 ) 3 
• 3 

Particuiarly pref e~ab1y 

Ub S: 1 • 2 X Sb X ( Tb/ l 0 O ) 3 
• 

3 
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When the bending modulus is out of the above-described 

range. the thermoplastic resin composition may be inferior 

~n flexibility, consequently, the resulting pressure-

sensitive adhesive may have poor pressure~sensitive adhesion 

force. In the above-described formula, Ub represents the 

bending modulus (MPa} measured according to JIS K 7203. and 

Tb represents the added parts ( % ) of the thermoplastic resin 

composition. 

In the olefin-based copolymer used in the present 

invention and a thermoplastic resin composition containing 

this olefin-based co~olymer, known thermoplastic resins, 

rubber. and other components can be selected and compounded 

appropriately, if necessary, within a range wherein the 

object 0£ the present invention does not deteriorate i and the 

thermop1astic resin composition used in the present invention 

may also be a tharmoplast~c resin composition comprising ( i) 

a thermoplastic resin, (ii] a olefin-based copolymer used in 

the present invention and (iii} other elastomer, as essential. 

components. In the component (i}, the the.rmopiastic resin 

can be selected "for use from various ethylene-based resins, ·. 
various polypropylene~based resins, various polybutene-

based resins, various polymethylpantene-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 
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methacrylic monomers, acrylic resins, polyester-based resins, 

polycarbonate-based resins, nylon-based resins, polyvinyl 

alcohol-based resins and the like. As (iii)the other 

e1astomer, there are exemplified ethylene/a-olefin-based 

copo1ymer rubber, ethylene/a olefin/polyene-based 

copolymer rubber; and styrene-based rubber such as 

styrene-butadiene-styrene b~ock copolymer (SBS), styrene-

isoprene-styrene biock copolymer (SIS). hydrogenated 

styrene-isoprene-styrene block copolymer (SPES), 

hydrogenated styrene-butad~ene-styrene block copolymer 

{SEBS) and the like; diene-based rubber, known cross-1.inking 

rubber. And if necessary, other comp_onents can also be added 

to these components, and examples of these components which 

can be added include rosin~based resins, polyterpene-based 

resins, synthetic petroleUll\ resins, cumarone-based resins, 

phenol-based resins, xylene-based resins, isoprene-based 

resins and the 1ike. 

In the olefin-based copolymer used in the present 

invention and a thermoplastic resin composition containing 

this olefin-based copolymer, if necessary, cross-l.inking can 
·. 

also be conducted such as sulfur cross~link1ng, peroxide 

cross~linking,metalioncross-11nking, silanecross-link~ng, 

resin cross-l.inking and the like according to conventi.onally 

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

cross-linking agents generally used for vulcaniza"tion of 
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rubber, and there can be exemplified cross-linking agents 

such as sul.fur, phenois resins. metal oxides, metal 

hydroxides, metal. chlorides, p-quinonedioxime or 

bismal.eimide-based cross-linking agents and the like. The 

oross-linking agent can be used alona, and for controlling 

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

be used together. As the crqss-l.inking promoter, there can 

be used oxidizing agents such as red lead, dibenzothiazoyl 

sul£1de and the like. Further, a metal oxide such as zinc 

oxide or the l:i.ke. stearic: acid and the like can also be used 

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

oxide, magnesium oxide, lead. oxide, c.al.cium oxide and the like 

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

Further, the thermop.lastic resin composition used in the 

present invention can be dynamically cross-linked in the 

presence of a cross-linking agent to obtain a cross-i~nked 

substance. 

For obtaining the thermoplastic resin composition used 

~n 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 in which 

inert gas purging is possibie is preferable. The kneading 
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temperature is a temperature at which all of mixed constituent 

components are melted, and usual1y from 160 to 2so'C, 

preferabl.y from 180 to 240'C. The kneading time can not be 

absolutelr discussed since it depends 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 kneading apparatus such 

as a pressure kneader, Banbury _mixed and the like, the kneading 

time is usua.l.l.y from about 3 to 10 minutes. In the kneading 

process# constituent components may be kneaded in one time, 

and a1ternative1y, a m.ul.t1.-stage divided kneading method can 

a1so be adopted in which a part of constituent components is 

kneaded, then, the :remaining constituent components are added 

and kneaded. 

As additive components to the olefin-based copolymer and 

thermoplastic resin composition used in the present invention, 

various stab~1izers such as an antioxidant, ozone 

degradation inhibitor, ultraviolet ray absorber. 1ight 

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 oiefin-based copo1ymer and thermoplastic resin 

composition used in the present invention, there can be 

appropriatel.y componnded fillers such as glass fiber, carbon 
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fiber, metal fibe.r, glass bead, asbestos, mica, calcium 

c~rbonate, potassium titanate whisker, talc, aramide fiber. 

bar~um sulfate, glass flaks, fluorine resin and the like; 

minera1 oil-based so£teners such as naphthene oil, 

paraffin-based minerai oil. and the like, as additive 

components. 

In the o1ef in~based copolymer and thermoplastic resin 

composition used in the present invention, there-can be 

appropriately compounded a flame retardant as an additive 

component. Examples of the flame retardant include 

inorganic compounds such as an antimony-based £.lame retardant, 

aluminum hydroxide, magnesium hydroxide, zinc borate, 

guanidine-based flame retardant, zirconium-based flame 

retardant and the like, phosphates and phosphorus compounds 

such as ammonium polyphosphate, ethylenebistris(2-

oyanoethy1)phosphonium chloride, tris{tribromophenyl} 

phosphate, tris(tribromopheny1} phosphate, tris(3-

hydroxypropyl)phosphine oxide and the like, chlorine-based 

£lame retardants such as paraffin chloride, polyolefin 

chlorid~, perchlorocyclopentadecane and the like, 

bromine-based flame retardants such as hexabromobenzene, 

ethyleneb1sdibromonorbornanedicarboxyimide, 

ethyleneb~stetrabromophthaiimide, tetrabromobisphenoi A 

derivative, tetrabromobisphenol s, 

tetrabromodipentaerythr1tol and the like, and mixtures 
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thereof. 

The 01.ef in-based copolymer and thermoplastic resin 

composition used in the present invention can also be used 

as a foamed body by compounding a foaming agent as an additive 

component. As specific examples of the foaming agent which 

oan be suitably used f o:r such foaming, there can be added main 

foaming agents such as sodium bicarbonate, ammonium 

b~carbonate, ammonium carbonate and the like, nitroso 

compounds such as N ,N' -dinitrosopentamethyl.enetetramine and 

the like, azo compounds such as azocarbonamide, 

azoisobutyroni tril.e and the like, benzenesulf onylhydrazine , 

p,p'-oxybis(benzenesulfonylhydrazide). 

toluenesu1fonylhydrazide, and sulfonylhydrazides such as 

to1.uenesulfonylhydraz1.de derivatives and the like. Further, 

a foaming aid can be appropriateiy used in the foaming 

processing. As specific examples of the foaming aid, there 

can be exemplified salicyl.ic acid, urea and compounds thereof, 

and the l.ike. 

When high frequency processing is required in the·· 

present invention, any polar polymer can be added. As ·. 
speci£ic examples of such a polar polymer, there can be 

exemplified copolymers or multinary copolymers of ethylene 

with one or more comonomers selected from monocarboxylic 

acids such acrylic acid, methacrylic acid, ethacrylic acid, 

c:rotonic acid and the like, dica:cboxylic acids such as maleic 
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acid, furnaric acid, itaconic acid, c1traconic acid and the 

like and monoesters the.::r;eof, acrylates or methacrylates such 

as methyl methacrylate, methyl acrylate, ethyl acrylate and 

the like, vinyl esters of saturated carboxylic acids such as 

vinyl acetate, vinyl propionate and the iike, and ionomers 

thereof. 

In the pressure-sensitive adhesive of the present 

invention. a pressure-sensi t1.ve adhesion imparting agent may 

also be added for the purpose of improvement of tack and for 

other purposes, though the pressure-sensitive adhesion 

impart~ng agent is not essential constituent element. As the 

pressure-sensitive adhesion imparting agent, there can be 

l.isted so-ca.lled taclci.fiers such as natural rosin resins such 

as ros:1n, dammar and the like, mod~fied rosin and derivatives 

thereof, terpene-based resins and modified thereof. 

a1iphatic hydrocarbon resins, aromatic hydrocarbon resins. 

alkyiphenol resins, cum.arone-indene resins and the like. 

Among the~. terpenes such as terpenephenoi, a-polyterpene 

and the 1ike are preferabie compounds. Specifically, YS 

Resin T0-105, Clearon (these ara manufactured by Yasuhara .. 
Chemioal K-K.), Alcon, Estergum, Pencel (these are 

manufactured by Arakawa Kagaku K.K.), and the iike are 

exempl.ified. 

The pressure-sensit~ve adhesive of the present 

invention can also be used for a multi-layer laminate of two 
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or more layers wh.i.ch has one layer comprising a layer composed 

of the pressure-sensitive adhes~ve of the present invention 

as the outermost l.ayers a layer. In this laminate. materials 

cons ti tu ting the layers may be the same mutually or different, 

and the mater~als constituting the layers can be selected from 

known thermoplastic resins other than the thermoplastic resin 

composition used in the prese~t invention, rubber, and other 

components. 0£ these mate:ria1, the thermoplastic :r:esin can 

be selected from various ethylene-based resins. various 

polypropylene-based .resins. various polybutene-based resins, 

var~ous polym.ethylpentene-based resins. polystyrene-based 

resins, copolymer resins of ethylene with acrylic monomers, 

copolymer resins of ethylene with vinyl acetate-based 

monomers, copo1ymer resins of ethy1ene with methacryl.ic 

monomers, acrylic resins, polyester-based resins, 

polycarbonate-based resins, nylon-based resins, polyvinyi 

al.coho1-based resins and the like. As the rubber, there are 

exemplified ethylene/a-olefin-based copolymer rubber, 

ethylene/a-olefin/polyene-based copolymer rubber, 

styrene-based rubber, hydrogenated styrene-based rubber, .. 
di.ene-based rubber, known cross-linking rubber. Examples of 

other components include materials selected from woven fabric 

and non-woven fabric and the l.ike, var1ous stabilizers, 

various additives, fi1lers, mineral oil-based softeners. 

flame retardants, high frequency processing aids, rosin-
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based resins, polyterpene-based resins, synthetic petroleum 

resins, cumarone-based resins, phenol-based resins, 

xylene-based resins, isoprene-based resins and the like, and 

these can be appropriately compounded. 

The method for producing the above-mentioned 

pressure-sensitive adhesive is not particular.ly restricted, 

and, for example, the adhesive can also be prepared ~n the 

form of a single layer sheet or film by dry-blending components 

or kneading components using a usual kneading apparatus, for 

example, a rubber mill, Brabender mill, Banbury mixer, press 

kneader, ruder, twin-screw extruder and the like, then. 

subjecting the product to an inflation method, or extrusion 

method using a T die, sing1e-screw drawing (extruding) method, 

twin-screw drawing (extruding) method, calender roll method 

and the like, or can a1so be prepared in the form of a l.aminated 

sheet or film by adopting technologies such as co-extrusion, 

extrusion coating method (aiso referred to as extrusion 

laminate method) and the like using an inflation film 

producing apparatus or T die film producing apparatus and the 

iike. i'be thickness of the resulting sheet or film is not • 

particularly restricted, and preferably from o. 001 to 5 mm, 

further preferably from o.oos to 2 mm. 

The pressure-sensitive adhesive of the present 

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

fil.m composed of a substrate and a pressure-sensitive 
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adhesive layer. The substrate is not particularly 

restricted, and there are exemplified crystalline 

polypropylene, polypropylene-based resins obtained by 

homopolymerization 0£ propylene or random or block-

oopolym.erization of propylene with an a-olefin, 

poiyethylene-based resins of low density polyethylene, 

middle density polyethylene~ high density polyethylene and 

linear low density polyethylene, poly-4-methyl-pentene-l-

ethylene- Ct -olefin copolymer, propylene- Ct-olefin copolymer, 

ethylene-ethyl acrylate copolymer, ethy1ene-vinyl acetate 

copolymer, ethylene-methyl methacrylate copolymer, 

ethylene-n-butyl acrylate copolymer, and the 1.i.ke, providing 

they are thermoplast~c res~ns. 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 

copo1ymer used in a pressure-sensitive adhesive layer are 

preferable from the standpoint that a compos1tion having 

exce1lent f1exibility. pressure-sensitive adhesion and·. 

scratch-resistance is obtained effectively. For giving . • 
pressure-sensitive adhesion between a pressure-sens~tive 

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 exce1lent recycling property. Further, the 
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pressure-sensitive adhesion of a pressure-~ensi.tive adhesive 

layer can be controlled by the blending ratio of an 

olefin-based copolymer and a thermoplastic resin used in the 

pressure-sensitive adhesive layer. If the content of a 

thermoplastic resin is increased in the blending system. use 

as a substrate is also possible. 

The above-mentioned substrate may be a single layer 

sheet or film. or may also be a composite sheet or film of 

two or more layers. The substrate may be colorless and 

transparent, however, the above-mentioned raw materiaJ.s may 

also be subjected to coloration or printing be:Eore utilized 

i.n var.ious uses. 

For obtaining the pressure-sensitive adhesive sheet or 

fi1m of the present ~nvention, a substrate layer and a 

pressure-sensitive adhesive layer can be prepared in the form 

of a laminated sheet or film by adopting technologies such 

as co-extrusion, ext:rusi.on coating method (also referred to 

as ektrus~on l.aminate method) and the l.ike using an inflation 

£i1m producing apparatus or T die film producing apparatus 

and the like. The thickness of the resulting sheet or film .. 
is not particularly restricted, and preferably from o. 001 to 

5 mm, further preferably from o.oos to 2 mm. 

Further, when a pressure-sensitive ad..~esive sheet or 

film is used particularly as a wound article, it is possible, 

from the standpoint of drawing ability, namely, self 
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re1easing property. to sandwich releasing paper, o~ to 

provide a coating of a releasing agent, for example, a 

silicone-based agent, an agent mainly composed of a long chain 

alkyl group adduct of polyethyieneimine, and the like, to 

further decrease affinity with its rear surface. 

Alternatively, it is possible to use various functional 

additives according to demands such as compounding of a 

releasing agent and other additives to improve 1ubrication 

property of the surf ace, and the like, within a range wherein 

the effect 0£ the present invention does not deteriorate. 

The pressure-sensit1.ve adhesive obtained by the present 

invention can be suitably used as a pressure-sens~tive 

adhesive sheet or fi1m for packaging and casing, office and 

domestic use. e1ectric insuiation or identification, 

fi~ation or binding, repair and duct works. masking tape· 

{sheet or film) o:r; as a protective she~t or film for prevention 

of scratch in transportation. storage and stacking from 

production to processing step, or prevention of scratch in 

secondary work in bend:1.ng work and press work, of sta:1.nl.~'7s 

and aluminum plate as construction materials, decorative .. 
J.aminated plate, steel plate, resin plate, glass, or domestic 

electric products, precise machinery. and automobile body, 

as wel1 as in other uses. 

When the olefin-based copolymer used in the present 

invention and a thermoplastic resin composition containing 
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this olefin-based copolymer is used the hot-melt adhesive. 

it .1.s suitably used for mutual. adhesion of a po.lyolefin-based 

resin or adhesion of a.Polyolef1n-based resin with a different 

material., or mutual adhesion of rubber or adhesion of rubber 

with a different material . As the rubber herein referred 

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

and examples thereof include.butyl rubber, isoprene rubber, 

butad1ene rubber, ethylene propylene rubber~ ethylene 

propylene diene rubber, styrene butadiene rubber, styrene 

butadiene rubber, chloroprene rubber, natural rubber, 

acryl~c rubber, olefin-based elastomer, styrene-based 

e.lastomer and the like. As different material.s , paper. cl.0th, 

leather, wood, various synthetic resins, metal, synthetic 

resin plate, decorative plywood, metai plate, coated steel 

plate, stone mater~a1s, glass and the like are listed. 

As the adhesion method, various methods are applied. 

For example, £or adhering a polyol.ef:i.n resin, 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 annl.ied o~ the adhesion . --• 
surface between a polyoJ.ef in resin molded article and another 

adhes1on article, and immediately they are adhered under 

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

hot-melt adhes1on of the present invention is sandwiched 

between both adhesion articles, and they are melted for 
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-. 
adhesion by a hot air furnace, heat press. high frequency and 

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 

me1 ted 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 aCL.~esion 

artic1es, and they are mel. ted for adhesion by a hot air furnace, 

heat press, high frequency and the like, as wel1 as other 

methods. Further1 ~n adhesion 0£ non-vulcanized rubber, 

vulcanization and adhesion can be conducted simultaneously 

by a method in which the hot-me1t adhesive of the present 

invention which has been melted is applied on the adhesion 

surf ace between a non-vulcanized rubber compound molded 

a:rticle and another adhesion article, then, temperature and 

pressured required for vulcanization of rubber are appli.ep., 

or a method in which a tape or sheet made of the hot-melt .. 
adhes.1.on of the present invention is sandwiched between both 

adhesion articles, and temperature and pressured required for 

vu1caniz.ation 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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Example 

The f o1lowing examples will explain the present 

invention further in detail below. but they are only 

il1ustrative and do not limit the scope of the invention. 

[l] Synthesis of olefin-based copolymer 

Example 1 

Ethylene, propylene and 1-butene were copolymerized 

continuously using a 100 L stainless steel (SUS) 

polymerization vessel equipped w.1. th a stirring blade. That 

is, hexane as a polymeri.zation so1vent, ethyl.ene, propylene 

and 1-butene were cont:1.nuously 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.l Kg/hr, respectivel.y. On the other hand, 

the polymerization solution was continuously extracted from 

the upper portion of the polymerization vessel so that the 

amount of the polymerj_zation sol.ut.1on in the polymeri.zation 

vessel was kept at 100 L. 

Dimetbyisil.yl(tetramethyicyclopentadienyl)(3-tert-butyl-

s-methyl.-2-phenoxy)t~tanium dich1oride, 

triphe~ylmethyltetrakis{pentafluorophenyl) borate, and 
• 

triisobutylaluminum (hereinafter, abbreviated as TIBA} as 

catalysts were fed continuously into the pol.ymerization 

vessel from the iower port.ion of the po1ymerization vessei 

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 

- 50 -

/ 



copolymerization reaction was conducted at so"C 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 

reaction solution was washed with water, then, the solvent 

was removed by steam in a large amount of water to take out 

a copolymer, and dried under reduced pressure over night and 

day at ao'C. According to the above-;descr.ibed procedure, an 

ethylene-propylene-1-butene copolymer (Polymer A) was 

prepared at a s·peed of 4. 4 Kg/hr. 

Me 

D~methyls1lyl(tetramethy1oyciopentadienyl}(3-tert­

butyl-5-methyl-2-phenoxy}t~taniwn dichloride 

Example 2 

Ethylene, propylene, 1-butene and 5-ethylidene-2-
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norbornene (ENB} were copolymeriz.ed continuously using a 100 

L SUS polymerization vessel equipped w1 th a stirring blade. 

That is, hexane as a polymerization solvent, and ethylene. 

propy1ene, l-butene and 5-ethylidene-2-norbornene (ENB} were 

oonti.nuously fed from the J.ower portion of the polymer.1.zation 

vessel at speeds of 83 L/hr, 2. O 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 • 
. . 

Dimethyls11yl(tetramethylcyclopentadienyl)(3-tert-butyl-

5-methyl-2-phenoxy)titanium dichloride, 

triphenylmethyltetrakis(pentafluorophenyl) borate, and 

triisobutylaluminum (hereinafter, abbreviated as TIBA) as 

cata1ysts were fed continuous1y into the polymerization 

vesse1 from the lower portion 0£ the polymerization vessei 

at speeds of 0.092 g/hr. 2. 755 g/hr and 5.251 g/hr. Further, 

the mo1ecuJ.ar weight was controlled by using hydrogen. rhe 

copo1ymer1%ation reaction was conducted at sot: while 
•• 

allowing cooling water to circulate through a jacket mounted 

on the outer surface of the polymerization vessel. A small 

amount of ethanoi was added to the po1ymerization solution 

extracted from the polymerization vessel to stop the 

polymerization reaction, the monomers were removed, the 
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~ reaction solution was washed with water, then. the solvent 

was removed by steam in a large amount of water to take out 

a copolymer, and dried under reduced pressure over night and 

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

ethy1ene-propylene-1-butene-5-ethylidene-2-norbornene 

copol.ymer (Polymer B) was prepared at a speed of 2.39 Kg/hr. 

[2] Anaiysis of olefin-based copolymer 

(1) IR measurement 

The olefin-based copolymers {Pol.ymer A. and Polymer B) 

were analyzed by IR to find methylene rolling vibration of 

ethylene at 720 om-1
, methyl group rolling vibration at 1154 

cm- 4 ascribed to methyl branching of propylene, and methyl 

group rolling vibration at 770 om- 1 ascribed to ethyl 

branching of 1-butene, leading to confirmation that the 

monomer components had been copolymerized. 

(2) Intrinsic viscosity [ 11] 

The intrinsic viscosity [n l was measured by using an 

Ubbe1l.ohde viscometer in tetralin at 135'C. 300 mg of the 

sample is dissol.ved in 100 ml of tetrali;t to prepare a 3 mg/ml 

solution. Further, this solution was dil.uted 2-fold, 3-fold 

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

measured in a constan~ temperature oil bath at l35"C { ±o. l °C). 

The measurement was repeated three times at each 

concentration, and the resulted vaJ.ues were averaged for use .. 
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{3} Measurement of molecular weight distribution 

Measurement of the molecular weight distribution was 

conducted by a gel permeation chromatography {GPC) method 

(using lSOC/GPC apparatus, manufactured by Waters CO".}. The 

eluti.on temperature was l40't, and Shodex Packed Column A-SOM 

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 weight standard 

substance. The weight-average mol.ecular weight (Mw) and the 

nwnber .. average molecular weight (Mn) were obtained in terms 

of polystyrene, and this ratio (Mw/Mn) was called molecu1ar 

we:tght distributj.on. About 5 mg of a polymer was disso1ved 

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

having a concentrat~on of about 1 mg/ml. 400 µ l of the 

resulted sample solution was injected. Elution solvent flow 

rate was controlled to 1.0 ml/min., and detection was 

conducted by a refractiva index detector. 

(4) Measurement by d~fferentia1 scanning ca1orimeter 

Measurement was conducted by using a differential. 

scanning calorimeter (DSC 220C manufactured by Se1ko .. 
Instruments Ina .. ) , at a measuring speed of 1o't /min. in any 

of temperature raising and lowering processes. 

(5) Measurement of 5-ethylj_dene-2-norbornene (ENB) content 

The olefin-based copolymer (Polymer B) was heat-pressed 

into a film having a thickness of 0.5 mm, then, the peak. 
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transmittance (wave number 1650 cm- 1
) derivad from s­

ethylidene-2-norbornene was measured by using an infrared 

spectrophotometer, and the 5-ethylidene-2-norbornene 

content in the olefin-based copolymer was calculated. 

r Evaluation of pressure-sensitive adhesive sheet for 

surface protection (Table 2) 

Example 3 

90 parts by weight of the olefin-based copolymer 

(Po1ymer A) and 10 parts by weight of EXCELENE EPX KS37Gl 

(manufactured by Sumitomo Chemical Co .• Ltd., MFR=2.5 g/10 

mi.n.} were kneaded previously for 2 m:i.nutes at a temperature 

of 200-C and a screw revo1ution of 10 rpm using PLASTICODER 

type PLV151 manufactured by Brabender Corp., then. kneaded 

at 80 rpm for lO minutes to obtain a pressure-sensitive 

adhesive. This pressure-sensitive adhesive and 

homopoiypropylene (manufactured by sum~tomo Chemical Co.~ 

Ltd .• MFR=lO g/lO mi.n.} as a substrate were molded into 100 

µ m films respectively, and they were laminated and hea~ed 

for melt-adhesion in an oven at 2oo°C to obtain a 

pressuie-sensitive adhesive sheet for surface protection. 

Exampl.e 4. 

80 parts by weight of the o1ef1n-based copolymer 

(Polymer A) and 20 parts by weight of EXCELENE EPX KS37Gl. 
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(~anufactured by Swnitomo Chemical Co., Ltd., MFR=2.5 g/10 

m~n.} were processed ~n the same manner as in Example 3. 

Exa.mpl.e 5 

70 parts by weight of the olefin-based copolymer 

(Po1ymer A) and 30 parts by weight of EXCBLENE 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 

~he pressure-sensitive adhesive of Example 5 and 

EXCELBNE EPX KS37Gl(manufactured by Sum~tomo Chemical 

Co •• Lte •• MFR~2.5g/10min.}as a substrate were worked into a 

1cuninated film by using a mul.ti-layer ~nflation die 

manufactured by Plako K.K. Specificaily, the pressure-

sensit~ve adhesive was extruded from an extruder hav1ng ~ 

50 nun and L/0=28 at 190t, while EXCELENE EPX KS37Gl was 

extruded from an extrudar having <!> 50 mm and L/D:ar28 at 190t, 

and these were extruded through a multi-layer inflation P;ie 

having a ca1iber of lSOmm and a die lip of 2rrun, and 
•• 

infl.ation-molded at a die temperature of l90'C, a blow ratio 

of l. 5 and a dxaw.ing speed of Sm/min to obtain a f.i1m hav.ing 

a thickness of the pressure-sens.itive adhesive layer of 50 

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

The pressure-sensitive adhesive of Example 5 and 

homopolypropylene (manufactured by Sumitomo Chemicai Co., 

Ltd .• MFR=7 g/lO min.) as a substrate were molded into a 

1aminated film by using a 3-kind 3-layer coextrusion T die 

(die width: 600 mm) manufactured by CBC Tee. Specifically, 

the pressure-sensitive adhesive was extruded from an extruder 

hav~ng ~ 40 mm and L/D=32 at 230'C, while, the 

homopo1yp:ropylene was extruded from two extruders {both 

L/D~32) at 230'C, 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 rol1s controlled at 2o"C to obtain 

a £i1m having a thickness of the pressure-sensiti.ve adhesive 

layer of 50 µ, m and a thickness of the substrate layer of 50 

µ, m. 

Comparat~ve Example 1 

The same procedure was conducted as in Example 3 except 

that an ethylene-a-oiefin copolymer (manufactured by ~?w 

Corp., trade name: Affin~ty PF1140, [n]0.98 dl/g, Mwl.7X 

105
, M~·/Mn2.3, melting point 97.S"C, melting calorie 86 J/g) 

was used as the pressure-sensitive adhesive layer. 

(Abil.ity '!'est) 

l. ?eeling strength 
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A pressure-sensitive adhesive sheet or film of Examples 

3 to 7 and Comparative Exampl.e l was pasted on a steel plate 

(manufactured by Kansai Paint Co .• Ltd.) coated with melamine, 

and press-adhered by a SKg rubber-coated rol.ler, then. left 

for 30 minutes at 23"C, and force necessary in peeling the 

pressure-sensitive adhesive sheet or film at a peeling width 

of 25 nun, a peeling angle of 180° , a peeling speed of 500 

mm/min. and a temperature of 23"C was measured. Likewise. 

the samp.le was left for 30 minutes at - 2o"C, and force 

necessary in peeling at -2o"C was also measured. 

2. Peeiing strength with the lapse of time 

A pressure..: sensitive adhesive sheet or film was pasted 

~n the same manner as in the above-mentioned item, left for 

15 hours at 90"C in a hot air circulation type oven, and the 

temperature of each coated p1ate was coo1ed to 23°C, then, 

force necessary 1n peeling the pressure-sensitive adhesive 

sheet or fil.m at a peeling w~dth of 25 mm. a peel~ng 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 i~em, the surface of the coated 

p1ate which had been peeled was visually observed, and 

presence or absence of c1ouding due to poll.ution of appearance 

was evaluated. 

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

II Evaiuation of adhesion of hot-melt adhesion for 

polyo1efin resi.n (Table 3) 

Exampl.e a 

50 parts by weight of the olefin-based copolymer 

(Polymer A) and 50 parts by weight of Al.con P-125 (manufactured 

by Arakawa Kagaku K.K.) were melted completely at l80'C over 

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

adhesive. Then. the resulted pressure-sensitive adhesive 

was appl.ied at a thi.ckness of so /1. m between bi-axial.ly drawn 

(extrusion) polypropylene fi1ms ( 25 µ. m. using polypropylene 

having MFR=2g/lOmin), and the polypropylene films were 

press -adhered under conditions of 6 O 'C X l Kg I cm1 X l min . , and 

le£t for 15 hours at 23°C without any other treatment. 

Peeling test (peeling angl.e 180 ° , peel.ing speed 300 mm/min •• 

23'C) was conducted usi.ng this test piece ( 25 mmX SO mm} . 

Comparative Example 2 

Eval.uation was conducted .in the same manner as in Example 

8 except that an ethylene v1nylacetate copolymer 

(MFR=7g/10min, vinylacetate content 28 wt%) was used instead 

0£ the o1ef1n-based copolymer (Polymer A) in Example 8. 

The results of Example 8 and Comparative Examp1e 2 are 

shown in Table 3. 
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III Evaluation of hot-melt adhesion for rubber adhesion 

(Table 4} 

(Production of hot-melt adhesive sheet) 

BXamp1e 9 

70 parts by weight of the olefin-based copolymer 

(Polymer B) and 30 parts by weight of random polypropyiene 

(manufactured by Sumitomo Chemical Co .• Ltd •• MFR=l.5 g/10 

min.) were kneaded previously for 2 minutes at a temperature 

of 2oo'C and a screw revolution of 10 rpm using PLASTICODER 

type PLVlSl manufactured by Brabender Corp., then, kneaded 

at 80 :rpm £or lO m:1.nutes. then. molded into a 150 nunX 150 mm 

X o .1 mm sheet by a ·heat press at isot. 

Example 10 

50 parts by weight of the olefin-based copolymer 

(Polymer B} and 50 parts by weight of random polypropylene 

{manufactured by Sumitomo Chemi.cal. Co., Ltd •• MFR=l. 5 g/10 

m1n.) were processed in the same manner as in Examp1e 9 • 

•• 
{Production of adhesion article} 

Rubber and compounding agents a shown below (all parts 

by W'eight) were kneaded by a BB-2 mixer manufactured by Kobe 

Steel. Ltd. The mixture and compounding agents b were 

kneaded on 10 inch open roils, to obtain a rubber compound 
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which can be vulcanized. Canvas for graining was placed on 

a 150 mmX 150 mmX 2 mm mold frame, and the above-mentioned 

rubber compound was placed thereon, and press-vulcanized for 

10 minutes under a temperature o'f l 70'C, the canvas was :removed 

after the vuicanization to obtain a rubber test piece for 

adhesion test. 

Compounding agent ·a•: ESPRENE 512F manufactured by 

Sumitomo Chemical Co., Ltd.: 100. Diana Process 011. PS 430 

manufactured by Idemitsu Kosan co., Ltd.: 40, ASAHI 60G 

(FEF carbon black) manufactured by Asahi Ca~bon K.K.: 90, 

stearic ac1.d; 2, two kinds of z.1.nc oxide: 5. STRACTOR WB43 

manuf aotured by S & S: 2 

Compounding agent •b•: vu1canization accelerator CBS: 

1. 2 , vu1caniz.ation accel.era tor: MBT o. 4. powdery sulfur: 

0.6 

(Aahesion Test) 

The above-mentioned adhesion article was cut into two 

100 mmX 25 mmX 2 mm pieces. and the above-mentioned hot-ID:elt 

adhesive sheet (60 mmX2s mmXO.l mm} was sandwiched between .. 
the two pieces laminated so that grain surfaces face each other, 

and press-adhered under conditions of 1ao"C X 10 Kg/cm2 X 10 

min., and 1eft for 24 hours at 23'C without any other treatment. 

Peeling test (peeling angl.e 180° , peeling speed 50 mm/min.) 

was conducted using this test piece {Table 4}. 
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Further, the above-mentioned adhesion article was cut 

into two 150 mmX 25 mmX2 mm pieces, and the above-mentioned 

hot-melt adhesive sheet { 40 nunX 25 mmX o .1 mm) was sandwiched 

between the two pieces laminated so that grain surfaces face 

each other overlapping 40 mm, and press-adhered under 

cond:1.tions of 1ao'tX10 K.g/cm2 X10 min., and left for 24 hours 

at 23'C without any other treatment. Reference lines were 

drawn at 10 mm positions from both sides of the overlapped 

reg~on of this test body. The test body was attached to 

holders, and extended unti1 the distance between the 

reference lines reached 70 mm. and left under standard 

condition for 24 hours. Then. the test body was removed, and 

1eft under standard oondi ti.on for 4 hours, then, the test body 

was observed not to find harmful. shift. peeling and the l.ike. 

The adhered connected portion mai.ntained the flexibility of 

the rubber test piece, 

.. 

.. 
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Table 1 

Example 1 Example 2 
Polymer A Polymer B 

Pol:ymerization temperature "C 50 50 
Ethylene Kg/h 4.5 2.0 
Propylene Kg/h 1.9 8.3 
1-butene Kg/h 17.1 12.7 
*l 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 melt1.ng point 't· None None 
Crystal melting calorie mj/mg None None 
Crystallization temperature "C None None 
Crystal1izat1.on calor~e mj/mg None None 
Intrinsic viscosity {n) dl/g 0.89 l.O 
GPC Mw/Mn 1.9 2.2 
Tension (JIS I<: 6251} 
Tensile strength at break MP a 0.07 0.02 

*l ENB: 5-ethy1idene-2-norbornene 

*2 (f): triisobutyla1uminum 

*3 (g}: tr~phenylmethyltetrak~s(pentafluorophenyl) borate 

*4 {h}: dimethylsi1y1(tetramethylcyclopentad~enyl){3-

tert-butyl-5-methyl-2-phenoxy)t~tanium dichloride 

. • 

- 63 -



£'iiii" 

Table 2 

[g/25mm1 

23"C peeling -2o"Cpeeling Peeling Polluting 
strength strength strength property 

with the 
lapse of 
time 

Example 3 600 140 800 None 

Ex amp.le 4 900 200 120 None 

Ex.ample. 5 120 80 80 None 

~ample 6 550 20 20 None 

Example 7 600 170 10 None 

Table 3 

[g/2Snun] 

23't peel.ing - 2 0 "C peel.ing 
strength strength 

Example s 4000 500 

Comparative example 2 130 5 

Tabl.e 4 

[g/2Srnml 

23°C peeling 60"C peeling 
strength strength. 

:Sxampl.~.9 4000 4400 

ExampJ.e 10 7500 9600 

(31 Evaiuation of thermopiast~c resin composition 

Compounds shown in Tables 5 to 8 were kneaded previousl.y 

for 2 minutes at a temperature of 2oot: and a screw revolution· 
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of 10 rpm using PLASTICODER type PLV151 manufactured by 

Srabender Corp .• then, kneaded at 80 rpm for 10 minutes. The 

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 the elongation at break EB(t}, for removing 

the result of irregular low elongation at break, results 

revea11ng tensile strength at break which is 80% or iess of 

the median of the measured results were deieted, and the 

remaining measured results were arithmetically averaged to 

g~ve a resuit to be used. 

(2) Heat-resistance test: 

It was conducted according to JIS K 6301 "'' . ,., 6 • aging tes ~ , 

air heat aging test (6. 3) except that the test temperature 

·~ was changed to llO'C and the test time was changed to 100 hours. 

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 wali of the tester chamber. 
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Hardness: ASTM D2240 

(3) Stability of surface nature and condition: 

Occurrence of stickiness and cloud on the surface of the 

sample before and after the heat-resistance test was judged. 

1: Stickiness and cloud are recognized: Judge X 

2: cioud is recognized~ Judge 6. 

3: St~ckiness and cioud do not occur: Judge 0 

[4] Calculation 

The relation of the elongation at break EB {t) of the 

thermoplastic resin composition of Examples 8 to 13 obtained 

by blen~ng Polymer A of the prese,nt invention with a 

polypropylene-based resin, and of the polypropylene resin 

shown ~n Exampie 14, and the weight proportion (Pa) of the 

olefin-based copolymer in the resin composition was regressed 

on a curve, to obtain the following quintet regression formula. 

'!'he contribution ratio (R2) was 0.9745. 

4839 4 X Pa3 + 12995 X Pa2 

l086XPa + 870.15 Formuia 4 

Formula 4 was regressed on a straight line us~ng the 

l.east ~quare method in Pa•O. 20 to O. 60 region to obtain the 

gradient S[2/6J. 

The gradient S[2/6l had a value as shown below, and 

sat1sfied the relation of Formula l. 

S[i/6]=:0.98 
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sc2/Gl~-soo Formula 1 

In the analogous calculation method, the relation of the 

elongation at break EB {%} of the thermoplast1c resin 

composition of Examples 15 to 20 obtai.ned by blending Polymer 

B of the present invention with a polypropylene-based resin, 

and of the polypropylene resin shown in Example 21, and the 

weight proportion (Pa) of the olefin-based copolymer in the 

resin composition was regressed on a curve, to obtain the 

fo1lowing quintet regression formula. The contribution 

ratio (R1 ) was 0.9997. 

EB==82l08 X Pa5 
- 128621 X Pa4 + 7 8018 X Pa3 

- 23605 X Pal + 

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 too.so 

regions to obtain the multipie correlat~on coefficients 

R(2/6l and R[3/S] and the gradients S[2/6] and S[3/5]. In 

the straight l.:i.ne regress.ion, in the case of Pa""O. 20 to o. 60, 

numeri.cal. va1ues at o . o l interval including O. 2 O and O . 6 o were 

substituted in Formula 5 to obtain the relation of the resulted 

41 points, and in the case of Pa::..O. 30 too. so, numerical values .. 
at 0.01 interval. i.ncluding 0.30 and o.so were substituted in 

Formul.a 5 to obtain the relation of the resulted 21 poi.nts. 

The rnul tipl.e correlation coefficients R [ 2/ 6 J and R [ 3/ 5) 

had values as shown beiow, and satisfied the relation of 

Formula 2. 
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R[2/6]a0.4804 

R[3/5}::0.8993 

R(3/SJ 

R[3/S] 

R(2/6]•0.4189 

R[2/6]::2:0.15 Formula 2 

The gradients S[2/6] and S[3/5] had values as shown below, 

and satisfied the relations of Formula 1 and Formula 3. 

5[2/6]=54.29 

St 2/6 l ~ -soo Formula 1 

S[2/6J•-70.32 

S[3/Sl 

5[3/51 

Table S 

S[2/6]=-124.6l 

S[2/6 I:c:;;;-50 Formula 3 

Example 
8 9 10 11 

Pol.yme:r A wtt 20 30 40 so 
PP-1 wt% 80 70 60 50 
Pa 0.20 0.30 0.40 o.so 

Tension (JIS K 6251} 
E.longation at break (EB) % 890 860 830 730 

PP~l: Propy1ene-ethylene random copolymer resin which 

has a MI of 2.8 {g/10 min.) at a temperature of 230t:: and a 

load of 2 .16 kg, contains 3. 7 wt% of ethylene and has a 20-C 

xylene-soluble component content of 3.2%, 
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Table 6 

Example 
12 13 14 

Pol.ymer A wtt 60 70 0 
PP-1 wt% 40 30 100 
Pa 0.60 0.70 0.00 

Tension (JIS K 6251) 
El.ongation at b:reak (EB) %: 750 850 870 

Tab1e 7 

Example 
15 16 17 18 

Polymer B \lit\ 20 30 40 so 
PP-2 wtt 80 70 60 50 
Pa 0.20 0.30 0.40 0.50 .. 

Tension (JIS K 6251} 
El.ongation at break (EB) t 790 810 800 800 

Stabi1ity of surface 
nature and condit~on 

Before heat-resistant - - - 0 
test 
After heat-resistant - - - 0 
test 

Hardness (shore D} - - - 42.7 

PP-2: Propylene-ethylene random copolymer resin which 

has a~ of 0.88 (g/10 min.} at a temperature of 230'C and 

a l.oad of 2 .16 kg, conta.i.ns 4. 9 wt% of eth.y1ene and has a 2o"C 

xylene-soluble component content of 5.2%. 
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Table 8 

Exampl.e 
19 20 21 

Po1ymer B wt% 60 70 0 

PP-3 wt% 40 30 100 
Pa 0.60 0.70 o.oo 

Tension (JIS K 6251) 
Elongation at break (EB) t 860 1280 540 

Stabi11ty of surface 
Nature and condition 

Before heat-resistant - 0 0 
test 
After heat-resistant - 0 0 
test 

Hardness {shore D) - 20.7 63.l 

As described above, the present invention can provide 

a pressure-sensi. tive adhesi.ve sheet or f i1m which maintains 

preferabie pressure-sensitive adhesion without showing 

remarkab1e 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 exceilent balance of heat~. 

resistance, cold-res~stance and weather-resistance. 

Further, the present invention can provide a novel 

hot-melt adhesive which adheres without using an organic 

sol.vent, and does not inhibit stable adhesion force and the 

flexibility of a connected portion adhered even under low 

temperatu~e environment and high temperature environment · 
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irrespective of the env1.ronmenta.l temperature under which a 

connected artic.le is placed . 

.. 
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What is cl.aimed is: 

l. A pressure-sensitive adhesive comprising an 

olefin-based copolymer wherein 

(1) the olefin-based copolymer has a tensile strength 

at break measured according to JIS K 6251 of 2. O MPa or less, 

and 

( 2) the e1ongation at break EB ( ~) of a resin composition 

obtained ~n bl.ending the olefin-based copolymer with a 

po1ypropylene-based resin having a 2o't xylene-soluble 

component content of 20 wt.\ or less satisfies the fol.lowing 

formul.a 1: 

st2/6J~-soo formu1a 1 

wherein s r 2/ 6 J represents the gradient of a primary st.:ca1ght 

1.ine obtained by approximation according to the l.east square 

method of a multiple regression curve in Pac.O. 20 too. 60 region 

of a mul.tiple regression fo:x:mul.a derived by quintet mul.tiple 

regression of a curve obtained by pl.otting the elongation at 

break EB( t) according to J'IS K 6251 of the resin composit:l,.on 

on the ordinate and the weight content proportion Pa of the .. 
olefin-based copolymer contained in the res.in composition on 

the absc~ssa, wherein Pa represents the weight content 

proport~on of the olefin-based copolymer contained in the 

resin composition~ and said mult~ple regression formula 

essentially includes data at least at seven points of Pa=O. oo .. 
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o. 20, O. 30, O. 40, O. so, O. 60 and O. 70, and when further number 

of points are inc1uded, al.l Pa values are essentially situated 

mutua11y at an interval of 0.10 or 1ess. 

2. The pressure-sensitive adhesive according to Claim 

1 comprising an o1efin-based oopo1ymer wherein 

( 2) the el.ongation at break EB ( t) 0£ a resin composition 

obtained in blending the o1efin-based copolymer with a 

polypropylene-based resin having a 2o"C xylene-soluble 

com:ponent content of 20 wt.t or less sati.sfies the following 

formu1a 2: 

R[3/S]-R(2/6]~0.15 formula 2 

wherei.n R[3/5] and R[ 2/6] represent the multiple correlation 

coefficients of primary straight lines obta~ned by 

approximation accord~ng to the least square method of 

mult:iple regression curves in Pa=0. 30 to o. so and Pa~o. 20 to 

0.60 reg~ons of a multiple regression formula derived by 

quintet multipl.e regression of a curve obtained by pl.otting 

the elongation at break EB{%'} accord.1.ng to JIS K 6251 of the 

resin composition on the ordinate and the weight content 

proportion ?a of the olefin-based copolymer contained in the 

resin a·omposition on the abscissa wherein Pa represents the 

weight content proportion of the olefin-based copolymer 

contained in the res1n composition. and said multiple 

regression formula essential.ly includes data at least at 

seven points of Pa~o.oo, 0.20, 0.30, 0.40. o.so. 0.60and0.70,_ 
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and when further number of points are included, all Pa values 

are essentially situated mutually a~ an interval of 0.10 or 

1ess. 

3. ~ pressure-sensitive adhesive comprising a 

thermoplastic resin oomposit.i.on containing (i) a 

thermoplastic resin and (ii) an olefin-based copolymer 

according to ClaiM l. 

4. A pressure-sensitive adhesive sheet comprising one 

ormo:re layers contain1.ng a pressure-sensit1.ve adhesive layer 

made of a pressure-sensitive adhesive according to Cl.ai.m 1. 

S. A pressure-sensiti.ve adhesive film comprising one or 

more layers containing a pressure-sensitive adhesive layer 

made of a pressure-sensitive adhes~ve according to Claim l. 

6. A hot-meit adhesive comprising an olefin-based 

copolymer according to C1aim 1. 

7 .A hot-mel.t adhesive compri.sing a thermoplastic resin 

compositon containing (i) a thermoplastic resin and (ii) an 
olefin-based copolymer accord~ng to Claim 3 • 

.. 
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