~LAM NATI NG PROPYLENE/ 1- BUTENE RANDOM COPOLYMER IPOS % topy.
*COVPOSI Tl ON AND COMPCSI TE FI LM USI NG THE SAME
FI ELD OF THE | NVENTI ON The present ingggtion relates to a

| ami nati ng propyl ene/ 1- but ene random copol &;ct)ﬁtTiESO ych i
suitable for use in a lamnate | ayer of a conpowt Wf 1 5:53e1-at§
to a conposite filmfornmed using the conposi tion. _

BACKGROUND OF THE | NVENTI ON The crystalline polypropylene filmis

excellent in 15 mechanical properties such as tensile strength,
rigidity, surface hardness, inpact resisting strength - and cold

resi stance, opti calAMINAEING SRCRYIENEY 13/BUOTENE RANDOM COROBPMERNCY and food
sanitation properties such as nont oxi city and odorl essness. The

crystalline 20 polypropylene fil neospadtieton enpl oyed in the field of,
especi al ly, food. However, the crystalline polyp;Z?ylene filmis

hi gh in the heat sgRbi 0oMbOSPEEaFLIME WSENG MBIE daMe he A ange
thereof, so that there occur problens of poor- wel di ng of heat seal

portions gnd fusion thereof. Thus, for ’
FIEL F_THE T I
The present invention relates to a laminating
propylene/l-butene:randoﬁ copolymer composition which is
suitable for use in a laminate layer of a composite film
10 and relates to a composite film formed ﬁéing the

composition.

BACKGROUND OF THE INVENTION
The crystalline polypropylene film is excellent in
15 mechanical properties such as tensile strength,
rigidity,'surface hardness, impact resisting strength
and cold resistance, 6ptica1 properties such as.gloss
and transparency and food sanitation properties such as
nontoxicity and odorlessness. The crystalline
20 polypropylene film is widely eméloyed in the field of,
especially, food.
However, the crystalline polypropylene film is high
in the heat sealing’témperature and small in the range
thereof, so that there occur problems of poor welding of

25 Theat seal portions and fusion thereof. Thus, for



3

2 solving the above heat sealing problens of the crystalline

* pol ypropylene film it is common practice to conduct a | am nate

nol ding of a resin layer which is to becone a heat seal portion to a
surface of the 5 crystalline polyprogylene film - A variety of
resins have been studied for use in the formation of- the above resin
layer. It is required that the resin for use in the formation of the
resin | ayer be capable of: 10 (1) permtting heat sealing at

t enper at ures golviAPElEi dbbve |Hawd ddadinighatroblleimbeofubber at e;
(2) having high heat seal strength; (3) having desirable

adherence to thosBdDPIinal6lypropylene fidm hd¢ 4g toamenapeacyit¢datoi s
identical with or 15 greater than that of the substrate; (5)

being free fraghlheeki NDafithd @ hdIRHP A resin layer whicheisgeéree from
sticking to bag form ng and filling packing jigs;: - - -- (7)

having hi gh SgLablh 4eRbst 8EFL Rk to a surkBleesil bhbing | ess change

of the heat sea strength’irrespective of the passage of tine.
A propyre@p/169#Eg?gliﬁgagg1 e ifSiysed as the resin capabl e of
n

formng the res ayer ICh 1S to beconme a heat seal portion. It is
known that this A variety of resins have been studied for use in
the formation of the above resin layer. It is required
that the resin for use in the formatipn of_the resin
layer be capable of: | |
10 (1)'permitting heat éealing at temperatures
appreciably lower than that of the sﬁbstrate;'
(2) having high heat seal strength;
(3) having desirable adherence to the substrate;
(4) having transparency that is identical with or
15 greater than that of the substrate;
(5) being free from blocking during the storage;
(6) being free from sticking to bag forming and
filling packing jigs;
(7) ﬁaving high scratch resistance; and
20 (8) exhibiting less change of the heat seal
strength irrespective of the passage of time.
A propylene/l-butene random copolymer is used as
fhe resin capable of forming the resin layer which is to

become a heat seal portion. It is known that this

25 copolymer has excellent transparency and low-temperature



25 copolynmer has excellent transparency and | owtenperature
<3 sealing properties and has rel atively good bl ocki ng

resi st ance. In the | am nation of the propyl ene/ 1-butene random
copol yner onto a surface of the crystalline 5 polypropylene film-

I ncrease of the lam nating speed is 3 likely to cause nol di ng probl ens
such as increases of surging (filmfluctuation) and neck-in. For

sol vi ng these | am nating problens, it was proposed to blend | ow
density poly |+ ] 18 <PLARY @@E,Qﬁﬂgpqnhgki pol ymer (see
Japanese Patg%%xfggng%g%rEE%Fi%ggigﬁgﬁﬁélé%g 4(71979) - 12065

However, in &%%ag%axggrs,_the progress in I ncreasing the speed of

wr appi ng nachines 1s rémarkabl e, so that there is a strong demand in

the art for the 15 eveLApNERioQ! R PRONYLSHPdab GRS damaeaPo! yror

conposi tion suitable amnate conposite i1l mwhich

not only perlnﬁc}é)%l%%lri g)gg?)t al Wekace of Eﬁ%ﬁgfj%%ffin@a”el y, has excel |l ent

| owt enper at | Ng propertres 0 T's excellent in blocking
f2 iOI mr ests an%%l%?:gpg(rltegeer ffi%'%gﬁﬁ%%glﬁogﬁeﬁﬁ%ﬁﬁ%}%@%g espeed igt0oMmposi te
' likely to cause molding problems such as increases of
surging (film fluctuation) and neck-in. For solving
these laminating proﬁlems, it was proposed to blend low-
density polyvethylene with the propylene/l-butene random
10 copolymer (see Japanese Patent Laid-open Publication No.
54(1979)-120656) .
-However, in recent years, the progress in
increasing the speed of.wrapping machines is remarkable,
so that there is a strong demand in the art for the
15 development of a propylene/l-butene random copolymer
composition suitable for a laminate molding of a
composite film which not ohiy permits sealing at lower
-temperatureé, namely, has excellent low-temperature
sealing properties but also is excellent in blocking
20 resistance and further for the dévelopment of the above

composite film.

QOBJECT OF THE INVENTION
The present invention has been made with a view

25 toward solving the above problems of the prior art, and



The present invention has been made with a view 25 toward solving the
‘above problens of the prior art, and

4 the object of the present invention is to provide a
propyl ene/ | - but ene random copol ynmer conposition suitable for a

| am nate nol ding of a conposite filmwhffch is excellent in

| ow-t enperature sealing properties and 5 bl ocki ng resistance and to
provi de the conposite film t her eof . SUMVARY

OF THE | NVENTHEM object of th86plasemalimged QRY liandlol grekene handom
copolymer 10 conposition of the present invention conprises 50 to 97%

by wei ght of ¥henelbnPeheNBah b éE%gHéﬂ“ﬁ'db@b a09taB160 3% by
wei ght of a Ighfg@&5|t3 poﬁyethy %%e e ( ° 1tlon he atove

pr opyl ene/ 1- bygeng &aa@ﬁgteoaai%mg 483 cdfbosite £ith QBRI £31 10 50 10 95

nmol % of structural units erlved rom propyl ene and. 5. to 50 nol % of
el {1 ow rateXfﬁé%h?e 3‘236%“*?@%%% Fling propereipt)af" 17 "0 °
accordanc D 0 3
havi ng a ?rSD\IMe?:OEPQ %%%%%%? (lgo'%o mqﬁ%o %lje a&r[r\g’gss&}:gdf%y ge I( )

permeati on chr %gggggraphy (GPO), of up

Y OF THE INVENTION
The laminating propylene/l-butene random copolymer
10 composition of the present invention comprises 50 to 97%
by weight of a propylene/l-butene random copolymer (A)
and 50 to 3% by weight of a low-density polyethylene
(B),
the above propylene/l-butene random copolymer (A):
15 (1) comprising 50 to 95 mol% of structural units
derived from propylene and 5 to 50 mol% of structural
units aerived from 1l-butene;
(2) exhibiting a melt flow rate (measured at 230°C
under a 16ad of 2.16 kg in accordance with ASTM D 1238)
20 of 0.1 to 40 g/10 min;
(3) having a molecular weight distribution (Mw/Mn),
measured by gel permeatidn chromatography (GPC), of up

to 3; and



to 3 and 5 (4) having
‘a B-val ue, being a paraneter indicating a randommess of copol yner
nmononer chain distribution, of 1.0 to 1.5, and t he above

| ow- density pol yet hyl ene (B) 5 (1) exhibiting a nelt flowrate
(measured at 190[err]C under a | odd of 2.16 kg in accordance with ASTM
D 1238) of 1 to 30 g/10 mn; and (2) having a density of

not greater than 0.940 g/cnferr]. 10 In the present invention,

preferably, (4geha%hﬁgpa0ﬁ¥+5i&él-ﬁaaﬁguarﬁarameua&pqhwﬁaetﬁﬁb

(4) has a B-val ue Ing a paraneter indicating a randommess of

copol ymer ”DQQQSBdBH?éﬁfdbEt&bﬁHi&ﬁE& fénomer chih‘dlékfibuti@n, of (9)

has a nelting polnt measured by a differential scanning
cal orimeter, 40 @_% &95149{1§rr] C, the above nelting point, Tm
and a content of ! utene structural units, M (nmol%, satisfyi ng the

relationship: . 201 o ovezlgw'\%é*%&?%{[ﬁéi)}eﬁ?l[ég{é]m )% 3 M + 155; and

(6) has a crystalllnl nmeasur e iffractometry, (%, this

crystalligity and e Gogtelkng o mefl 210W! £Ee SLAMELERY 461 dg0ecM (0199,
satisfying the

under.a load of 2.16 kg in accordance with ASTM D 1238)
of 1 to 30 g/10 min; and
(2) having a denéity of not'greater than 0.940
g/cm3.
10 In the present invention, preferably,
the propylene/l-butene random copolymer (A):
(4) has a B-value, being a parameter indicating a
randomness of éopolymer monomer chain distribution, of
1.0 to 1.3; |
15 (5) has a melting point (Tm), measured by a
differential scanning calorimeter, of 60 to 140°C,
the above melting poiht, Tm, énd.a content of 1-
butene structﬁral units, M (mol%), satisfying the
relationship:
20 -2.6 M + 130 £ Tm £ -2.3 M + 155; and
(6) has a crystallinity measured by X-ray
diffractometry, C(%f, this crystallinity and the content
of 1-butene structural units, M (mol%), satisfying the
relationship:

25 C=2-1.5M+ 75, and



rel ationship: 25 Clerr] -1.5 M+ 75, and

-6 t he above | owdensity pol yethylene (B): (3) exhibits a
nmelt flow rate (nmeasured at 190[err]C under a load of 2.16 kg in
accordance with ASTM D 1238) of:léc>25 g/10 mn; and 5 (4) has
a density of 0.915 to 0.935 g/cnferr]. The propyl ene/ 1-but ene
random copol yner (A) nmay be obt ai ned by copol yneri zi ng propyl ene and
1-butene in the presence of an ol efin polynerization catalyst,

the above ol efi n pghy MESdEANIC Geaisdltys bolyethghpne s (BD: (a) a
transition netal conpound represented by the general formula: [err]

15 wher {4}y exhibits a Md@PraAmwNEate {(heasukrednagelad°of G oup
| Va, Va or Vla of the periodic table; each of Rerr] and
Rierr] indepepdetd|y 1S8R M S kg in accordance with AS'I'M ]E). 1238)
of 1 to 25 g/10 min; and
5 (4) has a density of 0.915 to 0.935 g/cm3.

The prépylene/l—butene random copolymer (A) may be
obtained by copolymerizing propylene and l-butene in the
presence of an olefin polymerization catalyst,

the above olefin'polymerization catalyst

10 compfising:
(a) a transition metal compound represented by the

general formula:

). X2
3
R! R!
Y .
R* R* ... 1]
15

wherein:
.M represents a transition metal of Group IVa, Va or
VIa of the periodic table;
each of Rl and R? independently represents a
20 hydrogen atom, a halogen atom, a hydrocarbon group

having 1 to 20 carbon atoms, a halogenated hydrocarbon



20 hydrogen atom a hal ogen atom a hydrocarbon group having 1 to 20

- carbon atons, a hal ogenated hydrocarbon _

7 group having 1 to 20 carbon atons, a silicon-containing group,
an oxygen-containing group, a sulfur-containing ©group, a

ni trogen-contai ning group or a phospho7us- containing group; 5

R3 i ndependently represents a secondary or tertiary al kyl group having
3 to 20 carbon atons or an aromatic group having 6 to 20 carbon at ons;

R4 'ndependeakbﬁﬁEﬁQGﬁﬁﬁniSt@ Py b DE58h HIRL! 2%ilicondbnbaihn®sg having 1
to 20 carbon~ato each of X[err] and X err] independently

represents ageoup, NUA 84G06AL B AAMPIENE Ol SlBU0oAtAONA1AGOUD

hav&gg 1 Lo bon at ogenat'ed Aydrocar bon group having 1

to car bon | ur-contai ni ng

grogg, lg gQ‘%{EBYar gﬁ?ééggﬁs dﬁﬂﬂ%tgﬂy(ﬁ g{:]:g%gg@{ S?gg’gh%aw ng 1

to carbon _at nt halogenated hydr ocar bon group having 1
to 20 carbon 8? ﬁ%hlngdérg#ght silicon- cont ai ni ng group, a dival ent

R R LG, OIS
S o G L e ki B BRI i om
group having 6 to 20 carbon atoms;
R%¢ independently represents a hydrogen atoﬁ or an
alkyl group havihg 1 to 20 carbon atoms;

10 each of X! and X2 independently represents a
hydrogen atom, a halogen atom, a hydrocarbon group
having 1 to 20 carbon atoms, a halogenated hydrocarbon
group having 1 to 20 carbon atoms, an oxygen-containing
group or a sulfur-containing group;

15 Y represents a divalent hydrocarbon group having 1
to 20 carbon atoms, a divalent halogenated hydrocarbon
group having 1 to 20 carbon atoms; a divalent silicon-
containing group; a divalent germanium-containing group,

a divalent tin—containing group, -0-, -CO-, -S-, -SO-,

20 -S0s-, -NR5-, -P(R5)-, -P(O) (RS)-, -BRS- or -AlR>-
(provided that R5 represents a hydrogen atom, a halogep
atom, a hydrocarbon group having 1 to 20 carbon atoms or.
a halogenated hydrocarbon group having 1 to 20 carbon

atoms),



a hal ogenat ed hydrocarbon group having 1 to 20 carbon at ons),

‘8 (b) an organoal um num oxy conpound (b-1) and/or a

conmpound (b-2) capable of reacting with the transition nmet al conpound
(a) to thereby forman ion pair, and optionally 5 (c) an

or ganoal um num conpound. 'Hma%onposite filmof the present

I nventi on. conprises a substrate filmand, |amnated onto at | east

one side thereof, a resin layer of the above |am nating

propyl ene/ 1- but ene( RO ABRANGNTBRY EbRPoahdt B-1 ) Gandf&s ent

I nvention, the above resin |ayer having a t hi ckness of 2 to 200
[err]m compound (b-1F HRIPER DeFCReBEL q\:rlEh'Et]héNEfgﬂﬁ‘tlon

The | am nati ng propylene/l but'ene random copol yner conposition and
conposite fil wt)ﬂw € P Phereb ffss:»arghngoﬁ 4ie, pagsent

I nvention mnl@%%e descr i1 bed %ﬂ ggfa? bel ow. Op - -=As nenti oned
above, the | é&éggﬁeropylenell- but ene random copol yner conposition
of the presen ention conprises a propyl ene/ 1-butene random

copol yrmer g(A) and acio %ﬁg%%%%gﬁgﬁxﬁ%ygbﬁgguﬁgz.

Propyl enel'1- but ene’Fan
The composite film of the present invention

comprises a substrate film and, laminated onto at least
one side thereof, a resin layer of the above laminating
propylene/l-butene random copolymer composition of the

10 present invention, the above resin layer having a

thickness of 2 to 200 um.

DETAILED DESCRIPTION OF THE INVENTION
The lamiﬁating propylene/l-butene random copolymer
15 composition and composite film formed using the same
according to the present invention will be described in
detaii below.
As mentioned above, the laminating propylene/l-
butene raﬁdom copolymer -composition of the present
20 invention comprises a propylene/l-butene random
copolymer (A) and a low-density polyethylene (B).
lene/l-bu e m_copol r (A
The propylene/l-butene random copolymer (A) for use

in the present invention comprises:



The propyl ene/ 1- but ene random copol yner (A) for use In the present

-invention conprises: : 9 50
to 95 nol % preferably, 55 to 93 nol % and, still preferably, 60 to 90
nmol % of structural units derived fy om propyl ene, and 5to 50
nol % preferably, 7 to 45 nol % and, stifll 5 preferably, 10 to 40 nol % of
structural units derived from 1-butene. The
propyl ene/ | - but ene random copol yner (A) nmay contain structural units

derived from an ols#f ivo @Shaibls, prelfierablgpyb®neo a®dl Melhitand, igtidlsmal |
anount of, for 10 exanple, not greater than 10 nol % preferably, not

greater thangrdfdfdbly, 60 to 90h@oRROP¥| e8ehdthba®neni B dier gD ymer (A)

for use in the present invention exhibits a nelt flowrate

(measured at £ Yriddylerdsr aad oad of 2.16 kg in accordance 15 with ASTM
D 1238) of 0.1 to 40 9/10 mn, preferably, 0.5 to 30 g/10 mn and,

still preferably, sl i 0130 Braferably, 7 t3hesnaopy|ane/ lstitene random
copolynmer (A) for use in the present invention has a nol ecul ar wei ght
di tri but son LM yreaniesl doy ndth BE BeRbéeRra?unths QRAEAPNY (PO).
of up to 3, preferably, up t he propyl ene/ 1- but ene random
copol ymer (A)efd MUSRitene. |n the pr esent |nvent|on has a B-value, being a

The propylene/l-butene random copolymer (A) may
contain structural units derived from an olefin other
than propylene and l-butene in a small amount of, for

10 example, not greater than 10 mol%, preferably, not
greater than 5 mol%.

The propylene/l;butene random copolymer (A) for use
in the present invention exhibits a melt flow rate
(measured at 230°C under a loéd of 2.16 kg in accordance

15 with ASTM D 1238) of 0.1 to 40 g/10 min, preferably, 0.5
to 30 g)lO min and, still preferably, 1 to 20 g/10 min.

The propylene/l-butene random copolymer (A) for use
in the present invention has a molecular weight
distribution (Mw/Mn), measured by gel permeation

20 chromatography (GPC), of up to 3, preferably, up to 2.5.

The propylene/l-butene random copolymer (A) for use
in the present invention has a B-value, being a
parameter indicating a randomness of copolymer monomer
chain distribution, of 1.0 to 1.5, preferably, 1.0 to

25 1.3 and, still preferably, 1.0 to 1.2.



paraneter indicating a randommess of copol yner nononer chain
cdistribution, of 1.0 to 1.5, preferably, 1.0 to 25 1.3 and, still
preferably, 1.0 to 1.2. 10

Thi s paraneter B-value, proposed by B.D. Col e-man and T.G Fox, (J.
Polym Sci., Al, 3183 (1963)), is 1@efined by the fornul a: B
= Plerr]/(2P[err]-Plerr]) 5 wherein Pl and P2 represent first
nononer and second nononer content fractions, respectively, and P12

represents the pro Shetds BlvdBR JooRReORY B 180D Cchains.
to all binDIecuIar@R% ﬁ&r © v mii{he B—vaF%é |g 1égthe Ber noul | i

statistics arel kespodhepst heg algis 1 s gnalshes thags Blg 1),
t he copolynergPs arranggghlgjthe:§g¥n1of bl ock chalné he t he ot her

hand, when th ug, i r han 1 (B > 1), the copolyner S
arranged I n tﬁ(??fuolgd Elﬂ?ef%%rﬁlé chains. 15 - . Lt-is preferred
that, in addition to t e F@ﬂ%_ properties, the propyl ene/ 1-but ene
randon1copo|yner (A~ u§e in the present invention have a nelting

oi nt
golto 140[err]C e¥ ﬁsurg Iy¥ %&éﬂ%? %k %??Qh”ﬂo gltnQ{“I%i%lpreferredOf

that the
above g%hhlggnggégtCOnQ%né'f%actlons, respectively, and Py3

represents the proportion of (first monomer) -(second
monomer) chains to all bimolecular chains.
When the B-value is 1, the Bernoulli's statistics

10 applies. When the B-value is smaller than 1 (B < 1),
the copolymer is arranged in the form of block chains.
On the other hand, when the B-value is greater than 1 (B
> 1}, the copolymer is arranged in the form of alternate
chains.

15 It is preferred that, in addition to the above
properties, the propylene/l-butene random copolymer (A)
for use in the present inventibn have a melting-ﬁoint
(Tm), measured by a differential scanning calorimeter,
of 60 to i40°C, especially, 80 to 130°C. It is also

20 preferred that the above melting point, Tm, and a
content of l-butene structural units, M (mol%), satisfy
the relationship:

-2.6 M + 130 < Tm < -2.3 M + 155.
When the melting point of the propylene/l-butene

25 random copolymer exceeds 140°C, the suitable film heat



content of 1-butene structural units, M (nol %, satisfy t he

‘rel ationship: -2.6 M+ 130 < Tm< -2.3 M + 155. When
the melting point of the propyl ene/l-butene 25 random copol yner exceeds
140[err]C, the suitable film heat seal ing tenperature
beconmes as high as 130[err] C or abovell On the other hand, when the
nmelting tenperature is | ower than 60[err]C, the scratch resistance is
deteriorated al t hough the | owtenperature heat sealing properties are

5 inproved apghiify taberbidufebbackinBy HBYhO§EUAs dUEOMY or abdwe Storage,
t hereby rendering the practical use diffrcult. Mor eover, the

propyl ene/ 1- by 3R IRABIIMHEAR0! WHABA the meiﬂn@r@&@ééﬂ%f@is? lower
crystallinity neasured by X-ray 10 diffractonmetry, C(%, this .

crystal lini ty,and goe, cpfbeBEratch PhsisBiaRSSiddidiilant ts, M (0l 9,
I p: C>-1.5 M+ 75.

satisfying the rél ations 5

Th 1 aé@%ﬁﬁ i
ngfg;ézfs rEﬁg%%ngébhﬁg%E%%Bé%&?gg%FP?éeﬂgaﬁpre e#g%ﬁ%f roﬁ%%%%?%f%0@6
t 1- ;
ystal i 1y e, SO o REERRE | BRPATBERER AT Shay occus chiHC

crystalli € VE Tange es obtaining a

conmposition ﬁ%&?@é%égéé?“EHAQe%g %endering the practical use

difficult.
ﬁoreover, the propylene/l-butene random copolymer
_(A) preferably has a crystallinity measured by X-ray
10 diffractometry, C(%), this crystallinity and the content
of l-butene structural units, M (mol%), satisfying the
relationship:
Cc>-1.5M + 75.
The crystallinity of the propylene/l-butene random
15 copolymer (A) preferably ranges from 15 to 65%, still_
preferably, from 20 to 60%.
The use of the propylene/l-butene random copolymer
(A) whose crystallinity falls within the above range
enables obtaining a composition capable of providing a
20 film which is excellent in not only scratch resistance
and low-temperature heat sealing properties but also
blocking resistance.
The propylene/l—buteﬁe random copolymer (A) for use
in the present invention may contain position irregular

25 units attributed to 2,l-insertion of propylene monomer



20 filmwhich is excellent in not only scratch resistance and

"l owtenperature heat sealing properties but also bl ocki ng resi stance.
The propyl ene/ 1- but ene random copol yner (A) for use in the present
i nvention may contain position irreguIFE 25 units attributed to
2,1-insertion of propyl ene nononer
12 inaratioto all propylene structural units of 0.05% or
nore, which ratio can be determ ned by 13C- NVR spectrum In the

pol ymeri zati oy 5LhgaeioPYd eAEL BFsiEleredstiricturalungeegoes @,d5¢nsertion
al though it generally undergoes 5 1,2-insertion (nmethylene side is bonded

Wi th the m62L2! ¥ ﬁic):h FH€1 2. deirh NS Td A HRRRRE by OB CENIIR SébéHY-um .
irregular units 1n the polyner. The ratio of 2,1-inserted

propyl ene nonomer OEOD RRE, HHI PSR el 8nbABr bRagel er M ned
by the use 10 of %@C?kk@? reference to %2 yne? 30(1989)., 1350.

The ratio is_ ?%8& d%b% ?gégéﬂ“éithqugh it %@ﬁ%&Qng RRakLE88s

|rregular Unl | nsertion} =

(0. 5l [er r]S( St uﬁt nggr{tibh) m%yﬂu%lfeng le - sr]b‘()%ﬁ)'eﬂcwli:ﬁ thy ) }

x 100 ures

0.5(ITerr] + E &ng tuc&ﬂée giygﬂséiéééﬂﬂddbmer forms position
irregular units. in the polymer.
.The ratio of 2,l1-inserted propylene monomer to all
propylene structural units can be determined by the use
10 of 13Cc-NMR with reference to Polymer, ;g(1989); 1350.

The ratio is calculated by the formula:

{Ratio of position irregular units attributed to 2,1~

insertion} =
15 (0.5Iof(structures (iii), (v)) + 0.25Iaf(structure (iv))}
x 100
{Ico. + IoP(structures (iii), (v)) +
0.5(Ioy + Iof(structure (iv)) + Iad}.
20 The peaks were designated according to the method

of Carman ét al. (Rubber Chem. Technol., 44(1971), 781).
Iop and the like represent the area of peak off and the
like.

When it is difficult to directly determine the area

25 of IaPf and the like from the spectrum because of, for



20 The peaks were designated accordihg to the nethod of Carman

et al. (Rubber Chem Technol., 44(1971), 781). “I[err] and the like
represent the area of peak [err] and the i ke. When it is
difficult to directly determine the area 25 of I[err] and the |ike from

t he spectrum because of, for 13 13
exanpl e, the overl appi ng of peaks, carbon peak havi ng t he
correspondi ng area can be used in place of the sane. The

propyl ene/ 1-butene r agﬁg%ggggggﬁéﬁﬁ%rg%&sq:arbon i&abt]@u?lg i%a%ent

I nvention nafxggﬁ afn-posrtron units attri

The amount oFt8 SRFCBPRPPOSIT AERe St o (HF HHack) off o Belel

The anpunt OF I'VE ©harns a i nsertion of

| b t er m b K t 27.4
DY Can e L RO IRk 1 SRt oRE randon SOSTRARICRAY, FBp0M6e?T- 4
be obt ai ned | | d 1-but . dn.th
of o ol ortn ThorPRo pFaEent, 1xBhRDdn ey a5 rion, ArteidilaR eence

conpri si ng: ) (a specified transition netal conpound_ 15
(met al | ockne U@&ﬁﬁoﬁ‘ﬁ&)‘f}g“)"‘eg to i'g(b?s%’ﬁtb?rga?lgaﬁ’{ﬁﬁﬁtﬁﬂ%%?nemound (b-1)
and/or a . conpound (b-2) capable of reacting with the transition

metal conpourd® @® aFeunkePELyPr 5PnPai>¥on pair, and

The amount of 3 consecutive chains attributed to
1,3-insertion of propylene can be determined by By peak
(resonance at about 27.4 ppm).

10 The above propylene/l-butene random copoiymer (A)
can be obtained by copolymerizing propylene and l-butene
in the presencé oflan olefin polymerization catalyst
(metallocene catalyst) comprising:

(a) a specified transition metal compound

15 (metallocene compound),

(b) an organocaluminum oxy compound (b-1) and/or a.
compound (b-2) capable of reacting with the transition

metal compound (a) to thereby form an ion pair, and

optionally
20 (c) an organcaluminum compound.
Transition metal ound (metalloce ompo

The above transition metal compound (a) is

represented by the general formula:



optionally 20 (c) an organoal um num conpound. Transition

:metal conpound (netall ocene conpound) (a) The above transition
nmetal conmpound (a) is represented by the general fornula:

14 [err] In the fgrnula, Mrepresents a transition
met al of Goup IVa, Va or Vla of the periodic table. Preferred 5
exanpl es thereof include titanium zirconium and haf nium O these,
zirconiumis especially preferred. Substituents R err] and R err]
Each of R err] and R err] indepeX entlxﬁ; esents a hydrogen atom a
hal ogen atom a hydrocar bRh grqup Qg “havigyg 1 20 carbon atons, a

hal ogenat ed hydr ocar bon up_Aavisg 20 carbon atons, a

si li con-contai ni ng ) 2 r oxygen- | group, a

sul fur-contai ni ng Rt RbgR [ group or a phosphorus-
contai ning group. 15 SUDgti tuent RR T e

4 i
R ...[1]

In the formula, M represents a transition metal of
Group IVa, Va of VIa of the periodic table. Preferred
S examples thereof include titanium, zirconium and
hafnium. Of these, zirconium is especially preferred.
ggbstigueggg R! and R2
Each of Rl and R? independently represents a
hydrogen atom, a halogen atom, a hydrocarbon group
10 haviné 1 to 20 carbon atoms, a halogenated hydrocarbon
group having 1 to 20 carbon atoms, a silicon—containihg
group, an oxygen-containing group, a sulfur-containing
group, a nitrogen-containing group or a phosphorus-
- containing group.
15 Substituent R3
Each-of R3 independently represents a hydrocarbon
group having 1 to 20 carbon atoms, which may be
substituted with a halogen atom or a silicon-containing
group. In particular, it is preferred that R3 represent

20 a secondary or tertiary alkyl group having 3 to 20



Each of R err] independently represents a hydrocarbon group having 1
-to 20 carbon atons, which may be substituted with a hal ogen atomor a
si l i con-contai ni ng group. In particular, it is preferred that R3
represent 20 a secondary or tertiar | kyl group having 3 to 20

15 carbon atons or an aromatic éﬁgup having 6 to 20 carbon

at ons. Substituent R4 Each of R4 i ndependently
represents a hydrogen atom 5 or an alkyl group having 1 to 20 carbon

atonms.  Thi S carbor?la¥msdoeURNTRY-cRAt$HbgEbLY 88 Ihd N6 axdral o geirdrom or  a
si | i con-containi ng group. Xerr] and X err] Each of

X[err] and X[fidnls i ndependently represents a 10 hydrogen atom a hal ogen
atom a hydrocarbon group having 1 to 20 carbon atonms, a hal ogenated
hydr ocar bon G ientgrE to 20 carbon atons, an oxygen-contai ning
group or a sul fur-containing group. Y 15 Y represents a

di val ent ‘hydrocar hgro(f"%mq\ﬁg}'}%eﬁdentlggigpggséﬁéé)% R @Bger gkl ent

hal ogenat ed hydr ocarbon up havi to 20 carbon atons, a dival ent
LS e S g Y20 SEAIBO R GRS AT 0 0UP
alkyl group may be substituted with a halogen atom or a '
silicon-containing group.
X1 _and x2
Each of X! and X2 independently represents a
10 hydrogen atom, a halogen atom, a hydrocarbon group
having 1 to 20 carbon atoms, a halogenated hydrocarbon
group having 1 to 20 carbon atoms, an oxygen-containing
group or a sulfur-containing group.
Y
15 Y represents a divalent hydrocarbon group having 1
to 20 carbon atoms, a divalent halogenated hydrocarbon
group having 1 to 20 carbon atoms, a divalent silicon-
containing group, a divalent germaniﬁm—éontaining group,
a divalent tin-containing group, -0-, -CO-, -S-, -SO-,
20 -S03-, etc.
It is especially preferred that Y represent an
alkyisilylene, an alkylarylsilylene or an arylsilylene.
Among the transition metal compounds (a) of the

general formula [I], those wherein Rl is a methyl group

25 are especially preferred.



20 -SOerr]-, etc. It is especially preferred that Y represent
- an al kyl silylene, an al kylarylsilylene or an arylsilyl ene.
Anong the transition netal conpounds (a) of the general formula [I],
those wherein R err] is a nethyl group1625 are especially preferred.
A multiplicity of specific exanples of the transi'tion

16

metal conpounds (a) represented by the general fornula (lI) are set

forth in Japanese Patent Lai d- open Publication No. 8(1996)-238729.

The above transiti anmmdtabliohppuofsspecifice exangies of thmeesent invention
can be produced in accordance with pages 63-67 of Journal of

Or ganonet al | | crGnsiti288ne88%0) compoumdisl (de werarrsepttedh bandhexanpl es of

Eur opean Pat ent Lai d- open Publication No. 0,320,762. 1 0
Or aanoal uni nuggeieradofpemnla( fIl)are set fortd um raparese Dacepteferably

used as the above

is made ofaidebbehalbublhieasbor, N6t hgt B9 981 FRBBGDE,
met hyl et hyl al um nooxane and the .li ke which individually 15 have generally

about 3 t o550 repeahiengbuiet ErafBi 6N IREtal colPodrd®s ffrMmuksa: inAtLR) O

wherein R represents an al kyl group. These al um nooxanes can be
produced by thfesent §BREBREbANGAN PHOCSSSduced in accordance with

10

15

20

pages 63-67 of qOurnal of Organometallic Chem. 288(1985)
and the description and examples of European Patent
Laid-open Publication No. 0,320,762.

QOrganoaluminum oxy compound (b-1)
Aluminooxanes are preferably uéed as the above
organoaluminum oxy compound (b-1l). For example, use is

made of methflaluminooxane, ethylaluminooxane,
methylethylaluminooxane and the like which individually
have generally about 3 to 50 repeating units represented
by the forﬁuia: -Al(R)O- wherein R represents an alkyl
group. These aluminooxanes can be produced by the
conventional process. | |

Also, the organcaluminum oxy compound (b-1) may be
benzene-insoluble organocaluminum oxy compounds listed by
way of example in Japanese Patent Laid-open Publication
No. 2(1990)-78687.

ompo: b-2) capable of reacting with

transition metal compound (a) to thereby form ion pair

or ganoal um num oxy conpound (b-1). For exanpl e,

use

5



_Also, the organoal um num oxy conpound (b-1) nmay be 20 benzene-insol uble

or ganoal um num oxy conpounds |isted by way of exanple in Japanese

Pat ent Lai d-open Publication No. 2(1990)-78687. Conpound
(b-2) capable of reacting with transition netal conpound (a) to
thereby formion pair 17

Exanpl es of the conpounds (ionizing ionic conpounds) (b-2) capabl e of
reacting with the transition metal conpound (a) to thereby forman ion
pair, enployed NSO s acids listed in
5 U S Patent No. 5 106 suc E %Uu 11en3?8%?%%ﬂgwﬁéﬁ?é

compounds. (b 33 e2% ‘%%’%@ﬁ”ﬂﬂ %‘“ﬁ”f] i aaar’ﬁthTEﬁ?ﬁt%%ﬂn%.ﬂng on.
G aanoal uni ”%%Eé’fpé’&% e hereg,xga%ﬁs o lgﬁepg%gan&@fﬁg&m

conmpounds (c) necessity I'n

enLion | in SHELAEHRE Y000 B ) WA AR,

aIkyIaIun1nun1s a S an i ham hese

o gancal Ul i SorpRUIME 30 90U IS AR aicia,

conbi nati dn i “pol yreri zati on-ca

present inven d m t he above transition nmet al conpound
(a), or ganoal%%%%négl@nﬁéaﬁﬁ' (b-1)

These ionizing ionic compounds (b-2) can be used

either individually or in combination.
Qrgancaluminum cémpound (c)

10  Examples of the organcaluminum compounds (c)
employed according to necessity in the present invention
include trialkylaluminums, dialkylaluminum halides,
alkylaluminum sesquihalides and alkylaluminum dihalides.

These organocaluminum compounds can be used either

15 individually or in combination.

The olefin polymerization catalyst for use in the
present invention is formed from the above transition
metal compound (a), organocaluminum oxy compound (b-i)
and/or ionizing ionic compound (b-2), and optionally the_

20 organcaluminum compound (c¢). The olefin polymerization
catalyst can be prepared by mixing in an inert
hydrocarbon solvent or an olefin solvént the above
transition metal compound (a), organocaluminum oxy
compound (b-1) and/or ionizing ionic compound (b-2), and

25 optionally the component (c).



and/ or I oni zi ng ionic conmpound (b-2), and optionally the 20

- organoal um num conpound (c). The olefin polynerization catal yst can
be prepared by mxing in an inert hydr ocar bon sol vent or an olefin
sol vent the above transition netgl conmpound (a), organoal um num oxy
conmpound (b-1) and/or ionizing ionic c 3%ound (b-2), and 25 optionally
t he conponent (c). 18
Further, in the present invention, an olefin prepol yneri zati on can be
conducted in the abhquandrEfiih the pRekgAtr ideéhelotAta ystefiar mi ng
conmponents before the use thereof. 5 Exanpl es of suitable
ol efins used igyrddiflymeriZdtaRR YaRr beakbagutbel Ue EHe Mb@rRe oleifliyl ene and
1- but ene. wever, al so, use can be nade of m xtures t her eof

with other ol liffnerization catl@yREOBYLRANAS lcbHboent ANsEIoO e/ er (A)
for use 10 in tthe present invention can be produced by - .- --

copol ynmeri zi ng, dr qRyd.&R¢ and 1-butene in the presence of t he above
ol efin polynerization catal yst. Thi s pol ynmeri zati on can be

perforned By any CﬁEQE%%les of lddiaf1BNAseFPRLYABLE ZHh | @R t €Chni ques such
as 15 suSpension polymerization technique and solution '

pol yner i zat i on t echnj-que ARd 19 4aRAE BRBSG1ene, BELYTEALZad o techni que.

butene. However, also, use can be made of mixtures

thereof with other olefins.
The propylene/l-butene random copolymer (A) for use
lb in the preseﬁt invention can be produced by
copolymefizing propylene and l-butene in the presence of
the above olefin polyﬁerization catalyst.
This polymerization can be performed by any of the
liquid phase polymerization techniques such as
15 suspension polymerization technique and solutién
polymerization technique and the vapor phase
polyﬁerization technique.
The m@lecular weight of the obtained propylene/l-
butene rahdom copolymer (A) can be regulated by causing
20 hydrogen to be present in the polymerization system or
by changing the polymerization temperature and
polymerization pressure.
The process for producing the propylene/l-butene
random copolymer (A) is described in detail in Japanese

25 Patent Laid-open Publication No. 8(1996)-238729.



The nol ecul ar wei ght of the obtained propyl ene/ 1- but ene random
-copolyner (A) can be regulated by causing 20 hydrogen to be present in

t he pol ynerization system or by changi ng the pol ynerization

t enperature and pol ymeri zati on pressure. The process for
produci ng the propyl ene/ 1-but ene 19andom copol yner (A) is described in
detail in Japanese 25 Patent Lai d-open Publication No. 8(1996)-238729.

19 The propyl ene/ 1- but ene random copol ynmer (A) is used in

ST prefer aﬁf)yf B R il ZehientRobliymer, B MR TGt The
sum of the o gpiLengtdine g S‘J‘%?@%@O%EBB‘B' VBB cb By é@. ]

| ow density densi ‘
pol yet hyl ene | vetRylLen f in the
pr esent invené%nWsw%Jf c#]y an e ;%I%g%a%?#b %p LS 65%?” ‘% poI ymer
of ethylene havi n 20 carbon atons

density there @ %1?01‘&? a% wergh otO%grtelgt % ﬁg Eﬁeﬁﬁoﬁwc%e t| I I

o cforabl J,  Putefy mﬁiﬂ%@%mrgi‘ ' 876 §98 Jpbmperity'is © | e

above [err]-olefin s forﬂg{anple,_selected from annng propylene,

1-but ene, 1- pRATESERYIERR: {RA - 1-but ene,

Low~-density polvethyvlene (B)
The low-density polyethylene (B) for use in the
present inventien is preferably an ethylene homopolymer

10 or a copolymer of ethylene and anla-olefin having 3 to
20 carbon atoms, and the density thereof is preferably
not greater than 0.940 g/cm3, still preferably, in the
range of 0.915 to 0.935 g/cm3® and, yet still preferably,
in the range of 0.916 to 0.925 g/cm3.

15 . The above 0-olefin is, for example, selected from
among propylene, l-butene, l-pentene, 2-methyl-l-butene,
3-methyl-l-butene, l-hexene, 3-methyl-l-pentene, 4-
methyl-l-pentene, 3,3-dimethyl-l1-butene, l-heptene,
methyl-l-hexene, dimethyl-l-pentene, trimethyl-l-butene,

20 ethyl-l-pentene, l-octene, methyl-l-pentene, dimethyl-1-
hexene, trimethyl-l-pentene, ethyl-l-hexene,
methylethyl-l-pentene, diethyl-l-butene, propyl-l-
pentene, l-decene, methyl-l-nonene, dimethyl-l-octene,

trimethyl-1l-heptene, ethyl-l-octene, methylethyl-1-



3-ﬁethyl-1-butene, 1- hexene, 3-nethyl-1-pentene, 4- met hyl - 1- pent ene,

-3, 3-di net hyl - 1- but ene, 1-heptene, net hyl - 1- hexene,

di met hyl - 1- pentene, trinethyl-1-butene, 20 ethyl-1-pentene, 1-octene,
met hyl - 1- pent ene, di et hyl - 1- hexene, trinmethyl-1-pentene,

et hyl - 1- hexene, nethylethyl-l-peng e, diethyl-1-butene, propyl-1-
pent ene, 1-decene, nethyl-1-nonene, dinethyl-1-octene,
trimethyl-1-heptene, ethyl-1-octene, nethylethyl-1-

20 hept eig,e it itlethyleieRtxehedotdegsiscand dnq 1- hexadodecene.
These a-ol efins can be used either individually or in conbination. 5
The | ow densi tyy oldadeene (B) for use in the present invention
exhibits a nmelt ow rate (MFR; measured at 190[err] C under a | oad of
2.16 kg in accor dangfese a-oNdfinASENMDHE2382a061idhee SRUTHIRUATTY or
preferably, 1 to 25 g/10 mn and, still preferably, 3.te 20 g/10 mn.
10 The oV Ity pol yethylene (B) can be roduced b
conventi onal gﬁ%é%?%%%%ﬂﬁgﬁLexanple, t he hi gh pressure Brocess. TKe

b duct: 20500 {1 VA e aelBERN KoRRRURDART IR Ry e e
15 oy ITE hovensl iy pOlel I enp LBl s USBrby LMl (urm,ATDUN Of SO

measured at 190°C under a load of 2.16 kg in accordance
with ASTM D 1238) of 1 to 30 g/10 min, preferably; 1 to
25 g/lO'min and, still preferabiy, 3 to 20 g/10 min.

10 The above 1ow—deﬁsity polyethylene (B) can be
produced by conventional processes, for example, the
high pressure process. The productién of thé low-
density polyethylene (B) with the above properties can
be conducted in the'presence of metallocene catalyst.

15 The low-density polyethylene (B) is used in an
amount of 50 to 3% by weight, preferably, 45 to 4% by
weight and, still preferably, 40 to 5% by weight based
on 100 % by weight of the sum of the propylene/l-butene
random coﬁolymer (A) and the lowedensity polyethylene

20 (B). Wwhen laminated onto a surface of a crystalline
polypropyvlene f£film, the propylene/l-butene random
copolymer (A) composition containing the low-density
polyethylene (B) in the above amount exhibits excellent
moldability without suffering from surging or neck-in

25 enlargement even if the laminating speed is increased.



mefght and, still preferably, 40 to 5% by wei ght based on 100 % by

-wei ght of the sum of the propyl ene/ 1-butene random copol yner (A) and
the | owdensity pol yethylene 20 (B). Wien lam nated onto a surface of a
crystalline pol ypropyl ene film Eﬂg propyl ene/ 1- but ene random '
copol ynmer (A) conposition containing t | ow-density pol yet hyl ene (B)

I n the above anmount exhibits excell ent nol dability w thout suffering
fromsurging or neck-in 25 enlargenent even if the |lam nating speed is
I ncr eased. Other components 21

O her conponents The | am nati ng propyl ene/l -butene random

copol ymer CONMes | 1droiha0d irdd Hrivpsaile /1PKAREREN raA80R08686 Dyméh

addition to the above propyl ene/l-butene random 5 copolynmer (A) and

| ow-density pedngsddit £5re d@)uhé/aiféyéat invea@dbh! ¥8h &vfibadh, ain
anti oxi dant, an ultraviol et absorber, a lubricant, a nucleatlng agent,

an antistati Cagd; iy -cie AR § %he/i—Bh%ﬁet rafladife and an organi c
or inorganic filler 1 n an anount not détrinmental to the 10 object of the

present i BVentioM mer (a) and 1%W&It%2pe&yleeﬁ§zmahéngaprowff&%1 but ene

random copol yner conp05|t|on | 'am nati ng propyl ene/ 1-but ene

r andom copol YAgsy c ives CAIRONS 14 it iia dAEeseah LAYeaigiagan be prepared

by 15 any of comon b endlng t echni ques For exanpl e
absorber, a lubricant, a nucleating agent, an antistatic

agent, a flame retarder, a pigment, a dye and an organic
or inorganic filler in an amount not detrimental to the
10 object of the present invention.
Preparation of laminating propvlene/l-butene
random copolymer composition
The laminating propylene/l-butene random copolymer
composition of the present invention can be prepared by
15 any of common blending techniquesf For example, the
composition can be prepared by mixing the above
components by means of a mixing machine'such as a V-
blender, a ribbon blender or a Henschel mixer, or.by
kneading the above components by a kneading machine such
20 as an extruder, a mixing roll mill, a Banbury mixer or a
kneader. Further; the laminating propylene/l-butene
random copolymer composition of the present invention
can also be prepared by mixing or kneading the above
components by the use of the above mixing and kneading

25 means in combination.



conposition can be prepared by m xing the above conponents by neans of
-a m xing nmachi ne such as a V- bl ender, a ribbon bl ender or a Henschel
m xer, or by kneadi ng t he above conponents by a kneadi ng nachi ne such
20 as an extruder, a mxing roll mll Banbury m xer or a kneader .
Further, the | am nating propyl ene/ 1-but’enhe random copol yner
conposition of the present invention can al so be prepared by m xing or
kneadi ng t he above conponents by the use of the above m xing and
kneading 25 neans in conbinati onComposite film

22 Conposite film The conposite film

of the present invefHd @ompositeofilinses eheupsésatte inventainsh | am nated
onto at | east one side thereof, a resin layer of the above |am nating

5 propyl ene/ 1-duaresdAR0 GRILERRAIETEL 108085 | Lawindted Ndhto at leasent
i nvention, the above resin |ayer having a t hi ckness -of- 2 to 200

[err]m preferghd Yoidd tHe R, e Hksin layer of BXREPARSyOT1pAnEHNY

suitably used in the substrate filminclude: 10 pol yol ef i ns

such as pogyprg?lq# 6'&’1é2/nlg-ﬂ?fﬂéffelﬁ:andom BUbEMPmer compositi¥l ¥aA@Rs such as

nylon 6 and nylo - pol yesters such as pol yet hyl ene

terephthal ate gndent i RAIMAGY, ehe hBbFRNEERIA! LaydPas iRy e in the form

of
thickness of 2 to 200 Hm, preferably, 10 to 60 um.

Examples of polymers suitably used in the substrate
film include:
10 polyolefins such as polyﬁropylene and poly-1-
butene;
polyamides such as nylon 6 and nyion 66; and
polyesters such as polyethylene terephthalate and
polybutylene terephthalate. These may be in the form of
15 a nonoriented film or may be in the form of a uniaxially
or biaxially oriented film. A biaxially oriented
polypropylene film is especially preferred.
It is:preferred that the pblypropylene used in the.
molding of this polypropyvlene film be propylene
20 Thomopolymer or a random or block copolymer of propylene
and another oa-olefin such as éthylene or l-butene
(generally, the content of propylene structural units is
at least 90 mol%) whose boiling n-heptane insoluble

content is at least 90%, especially, at least 93%.



15 a nonoriented filmor may be in the formof a uni axi al l'y or

-biaxially oriented film A biaxially oriented
especially preferred. It is preferred that the pol ypropyl ene

used in the

honopol ymer or a random or bl ock copol of propyl ene and anot her
a-ol efin such as ethylene or 1-butene (generally, the content of
propyl ene structural units is at |east 90 nol %9 whose boiling

nol ding of this poly ﬁgylene filmbe propylene 20

n- hept ane i nsol ublfhe above YHI8RIropylhel ea%t b80froaapedi witly, tind | east

93%

The above

pol ypropyl ene filmis

pol ypropyl engygan, e atgcgitﬁa&ﬁdalt Ridiple, a B8Eal{stasompbydd cat £xanple,
cat al yst conposed of a solid titanium catal yst conponent and an .

organometal lig&s1ig +OUPRHDEAHIYHS corPBBeRRNEnEr af Sﬁéﬁ&ﬁét&msw of
5 these conponents and an electron donor . th

titani um cat aLyst fvst comddien® %%nabeam&gene

titani um

conpri si ng magnesr um &

e above solid
SmpbSka exanpl e,

trlc oride or titaniumtrichloride conp05|?|on pr oduced

by vari ous eilogs odipdh it Ui dt id1QRiciBCaLALYST 10 component

en, an electron donor (preferably,

an

aromatic carboxyI|£ geﬂéiéggég Al1ia t(;%Ei%h@%ﬁ@aﬁ&?@réoﬁﬂgnéﬁﬁan'u”‘as

essential ingredien

A supporte tani um c

a speci f{:ﬁeéé”é%?eb@rf&&foﬁd,l i eltgglpﬁ%/,ga' Elﬁéﬂfﬁlhal ly

10

15

20

25

trichloride or titanium trichloride composition produced
by various methods, or a supported titanium catalyst
component comprising magnesium, a halogen, an electron
donor (preferably, an aromatic carboxylic acid ester or
alkylated ether) and titanium as essential ingredients.
A supported titanium catalyst component having a
specific surface area of at least 100 m?2/g is especially
preferred.

The above organometallic compound catalyst
component is preferably an organocaluminum compound such
as a trialkylaluminum, a dialkylaluminum halide, an
alkylaluminum sesquihalide or an alkylaluminum dihalide.
The suitébility of such a compound as the catalyst
component depends on the type of the titanium catalyst
component. Thus, it is preferred that the
organoaluminum compound for use be selected in
conformity with the type of employved titanium catalyst

component.

a

al yst~ conpohent havi ng

a



15 preferred.

The above organonetal | ic conmpound cat al yst

~conponent is preferably an organoal um num conmpound such as a
trial kylalum num a dial kyl al um num halide, an al kyl al um num
sesqui hal i de or an alkylaluninun1dihalhfg 20 'The suitability of such a

conpound as the catal yst conpone

depends on the type of the

titani um cat al yst conponent. Thus, it is preferred that the

or ganoal um num conpound for use be selected in

type of enployed tifanidveniedlertiron?8onoonponefibr example, selected

conformty with the

24 The above el ectron donor is, for exanple, selected from
anong Organ!c EEHHKEMBH§<B¥QEH1&I&Qmﬁbhhageaontalnlmgmnﬁﬂungenq sul fur,
oxygen, silicon, boron, etc. Preferred exanples thereof are esters and
ethers. 5 hosEt}f‘o Y stlllfuRe BRYYBAOPYE B0k Arbdorpy astieced by t he

conventi onal
catal yst conp

process using the above conventi onal

e¥ edRLAMACRN @ hereo FCAFROESEe At AhY SdtedEIONENt .

Wth respect to the polypropylene resin (A), either 10 may a single

vari ety besused i ndjgyl Qyaldea1aind %b*ﬂ/ﬁ&.’bfﬁlene c&h b i sRided/ By eti €s may

be used i n conbi nati on.

| nvention can éﬁé convaltaBiEad prides8* Q8RN thY RB5TET EMeril el usi on

10

15

20

25

he”Conposite filmof the present

solid titanium catalyst component or metallocene
compound catalyst-component.

With respect to the polypropylene resin (A), either
may a single variety be used individually or a plurality
of different varieties may be used.in combination.

The composite film of the present invention can be
produced, for example, by performing an extrusién
coating of the above laminating propylehe/l-butene
random copolymer composition of the present invention

through - a T-die onto a substrate.

FE.F E T N
The laminating propylene/l-butene random copolymer
composition of the present invention is excellent in
laminate moldability and enables producing a composite
film having excellent low-temperature sealing
properties, blocking resistance and hot tack.
By virtue of the structure comprising a substrate

film and, laminated onto at least one side thereof, the

sol i.d.-ti tani um



coating of the above | am nating propyl ene/1-butene 15 random copol yner

-conposition of the present invention through a T-die onto a
substrate. EFFECT OF THE INVENTLCN ~ The
| am nating propyl ene/ 1- but ene randon19£golyner conposition of the
present invention is excellent in Ian1nate nDIdablllty and enabl es
produci ng a conposite fil mhaving excellent |owtenperature sealing
properties, blocking resistance and hot tack. By virtue of the

structure conpamBhalging pHsdyiaie/12putdnd Fanddm bapblghed onto at | east
one side thereof, the 25

l'am nating pr@&i{ﬂ)@é\ﬂﬂorblﬁﬁrtﬁié PHYBAOAMEIRAOn, theooBASHEL08 Pl he

present invention, the conposite film of the present invention has
excel | ent | ovb} opRET B aidnt 1nveiﬁqqu1ay QpREhnan: hbeckimgerEhsé ance,
slip properties 5 and hot tack EXAMPLE

The present igygefish 'b%ﬂért{"ﬂé/é b‘bldd %%;r%fe%(.is‘tﬁnce, sgiﬁa]itafépgfﬁféé Wi th

reference to the fol l'owng Exanpl es, which in no way Timt the scope
of the inkentiol hot tack. Properties and characteristics of the
propyl ene/ 1- %utene random copol ymer were measured by the fol | ow ng

EXAMPL.E
The present invention will now be illustrated in
greater detail with reference to the following Examples,
10 which in no way limit the scope of the invention.
-Properties and characte_ristics of the propylene/l1-
butene random copolymer were measured by the following
methods.
(1) Propylene content and l-butene content:
15 | determined by the use of 13C-NMR.
(2) MFR:
measured at 230°C under a load of 2.16 kg in
accordance with ASTM D 1238.
(3) Molecular weight distribution (Mw/Mn):
20 measured by the use of GPC-150C manufactured by
Millipore.
Specifically, use was made of separating column TSK
GNH HT having a size of 27 mm in diameter and 600 mm in
length. The column was heated at 140°C, and o-

25 dichlorobenzene (produced by Wako Pure Chemical



met hods. (1) Propylene content and 1-butene content: 15

.determ ned by the use of 13C NWR (2) MFR nmeasur ed at
230[err] C under a load of 2.16 kg in accordance with ASTM D 1238.

(3) Mol ecular weight distribution (NM/N?%: 20 nmeasured by the use .of
GPC- 150C manuf actured by M I 1i poré: Specifically, use was
made of separating colum TSK G\NH HT having a size of 27 mmin

di aneter and 600 mmin | engt h. The colum was heated at 140[err]C, and
0- 25 dichl orn@estzebes (Trdduced By, 02&i&0 bRuweiGheénBHEl (produced by

26 I ndustries Ltd.) and 0.025% by wei ght BHT (produced by

Takeda Chem cafakedssthéembcal tThdustriesys@tdad wemebubed as a mdkeske and an
anti oxi dant, respectively. The noving velocity was set at 1.0 m/mn,
and the sanpl ephaSe CQN& etk rait ok ialzht ,Njrecpedtigsple quRatméyingre 0. 1% by
wei ght and 500 [err]l, respectively. A differenti al . refractonmeter was
used as the deyeTbeity was set at SL.angarehipol uakytnsesampueced by Tosoh

Cor por ati on was used for nol ecul ar weights Mv < 1000 and Mv > 4 x 10

106, and stsandapHceRt ¥t Vo€ NEh DBt d B abaesyuantity wehend ce wps used
for nol ecul ar wei ghts Mwv sati sfying

weight and 500 pl, respectively. A differential

refractometer was used as the detector.
Standard polystyrene produced by Tosoh Corporation
was uséd for molecular weights Mw < 1000 and Mw > 4 x
10 106, and standard polystyrene produced by Pressure
Chemical was used for molecular weights Mw satisfying
the relationship 1000 < Mw < 4 x 106.
(4) B-Value:
About 200 mg of copolfmer waé homogeneously
15 dissolved in 1 ml of hexachlorobutadiene in a sample
tube having a diameter of 10 mm. 13C-NMR spectrum of a
sample thereof was taken under measuring conditioné such
that the measuring teﬁperature, measuring frequency,
spectrum width, filter width, pulse cycle time and
20 integratién times were 120°C, 25.65 MHz, 1500 Hz, 1500
Hz, 4.2 sec and 2000 to 5000 times, respectively. PEg,
Po and Por were determined from the spectrum, and the B-
value was calculated by the use of the formula given
"hereinbefore.

25 (5) Melting point (Tm):



the relationship 1000 < Mv < 4 x 10[err]. (4) B-Val ue:

-About 200 ng of copol yner was honbgeneously 15 dissolved in 1 m of
hexachl or obut adi ene in a sanpl e tube having a dianeter of 10 mMm

[err] CG-NMR spectrum of a sanpl e %Zereof was taken under neasuring
condi tions such that the neasuri tenperature, neasuring frequency,
spectrumwi dth, filter width, pulse cycle tine and 20 I ntegration tines
were 120[err]C, 25.05 MHz, 1500 Hz, 1500 "Hz, 4.2 sec and 2000 to 5000
times, respectivelyeasiired by ti¥ argd ahdlififerchtdalesdahaingned fromthe
spectrum and the B- val ue was cal cul ated by the use of the formula

gi ven heatonbeéose. (DAS) , rid)eIMBDSA4T) mp@iuFactlifed by Perkin

27 measured by the use of differential scanning cal ori neter
(DSC), nodel Bfger.manufactured by Perkin El ner.

Specifically, about 5 ng of a sanple was packed in 5 an al um num pan,

heated to 200[ err]épedetfcatl 10U G of amp18. wa80opgekee 140C at a
rate of 10[err]C7n§%eand heldgat -%%{errfbsfor 5 nin.bThereafter, t he

tenperatuse Was 58hReHum pandtndatadecdf 2d@icer HdMat 2loperebyobt ai ni ng an
endot herm ¢ curve fromwhich the nmelting point was determ ned.
(6) Crystalligify’ cooled to -40°C at a rate of 10°C/min and held at
-40°C for 5 min. Thereafter, the temperature was raised
at a rate of 10°C/min, thereby obtaining an endothermic
curve from which the melting point was determined.
10 (6) Crystallinity:

A 1.0 mm thick pressed sheet having been allowed to
stand still for at least 24 hr after molding was
analyzed by X-ray diffractometry from which the
crystallinity was determined. |

15 The composite films obtained in the Examples and
Comparative Examples were tested with respect to the
haze, change of haze with the passage of time, gloss,
slip properties, change of slip properties with the
passage of time, blocking resistance, change of blocking

20 resistance with the passage of time, interlayer bonding
strength, heat sealing properties and hot tack. The
following testing methods were emploved.

(1) Haze:
measured in accordance with ASTM D 1003.

25 (2) Change of haze with the passage of time:



A 1.0 mmthick pressed sheet having been allowed to stand still for
-at least 24 hr after nolding was anal yzed by X-ray diffractonetry
fromwhich the crystallinity was determ ned. 15 The conposite
films obtained in the Exanples and nparative Exanples were tested

Wi th respect to the haze, change Of haze wth the passage of tine,

gl oss, slip properties, change of slip properties with the

passage of time, blocking resistance, change of blocking 20 resistance
with the passage ofTHd mempostidre £iidm Wasdhedd at 80% rfowyth dawsaengeal i ng

properties and hot tack. The foll owi ng testing nethods were enpl oyed.
(1) Haze: allowed neaswodd iandadter Hareewas thedSihed iI0Ge s2He (2)
Change of haze with the passage of tine:

28 makeere eipdsi tieek (M) wabolrel.d at 80[err] C for 3 days and
allowed to cool, and its haze was neasured in the same - . manner as in
item (1) above(3) Glodsx) G oss: 5 nmeasured i n accordance with ASTM D
523. (4) Slip properties (coefficient of static friction and

coefficieng of dynagadsdrddtimORkcordance witdihesmenposiie fil mwas anneal ed
at 40[err]C for one _
(4) Slip properties (coefficient of static friction and
coefficient oflﬁynamic friction):
The composite film was annealed at 40°C for ome
day, and the coefficient of static friction and
10 coefficient of dynamic friction of the surface of the
layer of propylene/l-butene random copolymer composition
were measured in accordance with ASTM D 1894.
(5) Change of slip properties with the passage of time:
The composite film was held at 40°C for one week
15 and allowed to cool, and the coefficient of static |
friction and coefficient of dynamic friction thereof
were measured in the same manner as in item (4) above.
(6) Blocking resistance (blocking strength):
Two composite films were piled one upon the other
20 so that their propylene/l-butene random copolymer
composition layers contacted each other and annealed at
50°C for one day, and the blocking strength was measured
in accordance with ASTM D 1893.

(7) Change of blocking resistance with the passage of

25 time:



day, and the coefficient of static friction and 10 coefficient of dynam c
-friction of the surface of the | ayer of propyl ene/ 1-butene random
copol yner conposition were neasured in accordance with ASTM D 1894.

(5) Change of slip properties with th é)assage of tinme: The
conposite filmwas held at 40[err]C f&' one week 15 and allowed to cool,
and the coefficient of static friction and coefficient of dynamc
friction thereof were nmeasured in the same nanner as in item (4)

above. - (6) BhrekidipdSHiStENGR WireCkend sitf 808t hfor one week TWO
conposite filnms were piled one upon the other 20 so that their

propyl ene/1- %f%i&?&?@&%ﬂ@nd the bISBReAY! Eﬁﬂehﬁmrﬁaéiont acted each
ot her and anneal ed at 50[err] C for one day, and the bl ocking strength

was measured posgyrdd %ﬁﬁé’% ‘fda'ﬁtﬁeészgg@nlgﬁeam (6) abéve.Change of

bl ocki ng resi stance w e passage of ti

29 gﬂg%@%ﬁ%}%ﬁeﬂﬁ i nt?:e?@tﬂ:at 50[err] C for one week

and al | owed t& g strength was measured in the

same nmanngr as in A_tfgnr&g‘))wﬁ?é)v srto-rg'ehc(efs}nagnt::ﬁﬁ:l Y6k Qﬁg:}l{:ﬁl}gp%]%@?gt h: 5

A 15 nm wde test piece was cut € Conposite ayers

were peel ed f gﬁgacﬁqgtf%exaé wike peele(addgﬂ'oﬂir bR befikrPhECEneand the

i nterlayer bo
édge of the test piece, and the interlayer bonding

strength (peeling strength) between the substrate-film
1éyer and the propylene/l-butene random copolymer

10 composition layer was.measurgd by the use of Instron
tensile tester in accordance with the T-peel method in
which the peeling was conducted at a speed of 300
mm/min.
(9) Heat seaiing properties (heat sealing bonding

15 strength):

Two composite films were piled one upon the other
so that their propylene/l-butene random copolymer
composition layers contacted each other, heat sealed at
each of 80°C, 90°C, 100°C, 110°C, 120°C and 130°C under

20 a pressure of 2 kg/cm? for one second, this heat sealing
conducted at a seal bar width of 5 mm, and allowed to
cool.

A 15 mm wide test piece was cut from each of the
composite films heat séaled at the above varied

25 temperatures, and the peeling strength of each test



strength (peeling strength) between the substrate film | ayer and the
- propyl ene/ 1- but ene random copol yner 10 conposition | ayer was neasured by

the use of Instron tensile tester in accordance with the T-peel

met hod in whi ch the peeling was % ducted at a speed of 300

nmm m n. (9) Heat sealing praoperti (heat sealing bonding 15
strength): Two conposite filns were piled one upon the other

so that their propyl ene/ 1-butene random copol yrer conposition | ayers

contact ed eaclppideiwadetlaiodEbydbeeling €BENhEht 88¢£1¢d Bt BIC,
100[err]C, 110[err]C, 120[err]C and 130[err] C under 20 a pressure of 2

kg/cnferr] forg eSeel dded @gagogeﬂh/ﬁgn conducted at a seal bar
width of 5 mm and allowed to cool A 15 mm wi de test

pi ece was cut gigyngggﬂtégki:he conp03|te films heat sealed at the
above varied tenperatures, and the peeling strength of. each test

30 pi ece mas h &g S r a
Cross head speed of rﬁ%*él&ep%Q1hg W%?gkggﬂéd ﬁﬁéeﬁbéﬁ)ﬁﬂé”§&ﬁﬁf

conposi te fil Jl %Betxﬁebﬂkgﬁé randon OcbbGiymdie! 1

propyl ene/ 1-bu ene random cOpo conposition ers contacted each

other and heatc5ﬁ§g§§¥1on layers contacted each other and heat sealed
at each of 80°C, 90°C, 100°C, 110°C, 120°C and 130°C
under a pressure of 2 kg/cm? for one second. After the
heat sealiﬁg, a load of 45 g was applied and a peeled

10 distance of the sealéd portion was measured.

Production Example 1
Production of propvlene/l-butene random
copolymer (PBR-1)

15 900 ml of hexane and 60 g of l-butene were charged
into a 2-1lit. autoclave satisfactorily purged.with
nitrogen. 1 mmol of triisobutylaluminum was added
thereto and heated to 70°C. Subseéuently, propylene was
fed to a total pressure of 7 kg/cm2-G, and 0.30 mmol of

20 methylaluminooxane and 0.001 mmol, in terms of Zr atom,
of rac-dimethylsilylene-bis[1l-(2-methyl-4-
phenylindenyl) ] zirconium dichloride were added.
Polymerization was carried out for 30 min while
continuously supplying propylene and while maintaining

25 the total pressure at 7 kg/cm?-G. After the



at each of 80[err]C, 90[err]C, 100[err]C, 110[err]C, 120[err]C and

.130[err] C under a pressure of 2 kg/cnR for one second. After the

heat sealing, a load of 45 g was applied and a peeled 10 distance of the
seal ed portion was neasured. E&gduction Example 1

Production of propyl ene/ 1-butene rand copol yner
(PBR-1) 15 900 mM of hexane and 60 g of 1-butene were charged

into a-2-lit. autoclave satisfactorily purged with nitrogen. 1 -mol
of triisobutypalyiéninapen Adieferation Wegy eondakteleahadat %oiﬁfnéfr] C.
Subsequent |y, propyl ene was fed to a total pressure of 7 kg/cnk-G
and 0.30 mMvl wQE rfovarsdyiml ampepxans wRd oF fetnhaneh,. |onkerns of Zr
atom .- of rac-di met hyl silyl ene-bi s[1-(2-nmethyl -4-

phenyl i ndenyl M #i-6&0Woald @i-£8 OLh Mpa @i Adderhec for 1B0L¥IEri zation was
carried out for 30 mn while conti nuously supplying propyl ene and

while maintaining pde vide Pl@Ake HIRSS Ykt aAtheld bgﬁgzﬂi%rG After the
e

31 pol ymeri zati'on, deaeration was conduct and a pol yner ~ was
ooty 8%, Tl SbRrpe Ay Shne et oo ffumer, (BBRUTY 43 95110 1,
polymer 5, (PLOPYLERSErta Do Alfed AIHNBT YUY NTRY, (BER7S) kgWas 39.7
polymer/mmolZr-hr.
This polymer was analyzed and it was found that the
content of structural units derived from l-butene was 24
10 mol%, the melt flow rate (measured at 230°C under a load
of 2.16 kg in accordance with ASTM D 1238) was 20 g/10
min, the molecular weight distribution (Mw/Mn)
deteﬁnined by GPC was 2.1, the B-value was 1.00, the

melting point (Tmf was 91°C and the crystallinity

15 determined by X-ray diffractometry was 40%.

Production Example 2
Production of propvlene/l-butene random
(o) PBR-2

20 830 ml of hexane and 100 g of l-butene were charged
into a 2-1lit. autoclave satisfactorily purged with -
nitrogen. 1 mmol of triisobutylaluminum was added
thereto and heated to 70°C. Subsequently, propylene was
fed to a total pressure of 7 kg/cm2-G, and 1 mmol of

25 triethylaluminum and 0.005 mmol, in terms of Ti atom, of



g, so that the polynerization activity was 79 kg- pol ymer / mrol Zr - hr.
.This pol ymer was anal yzed and it was found that the content of
structural units derived from 1-butene was 24 10 nol% the nelt flow rate
(measured at 230[err] C under -a | oad of 2.16 kg in accordance with ASTM
D 1238) was 20 g/ 10 mn, the nnle%&lar wei ght distribution (Mv M)
determ ned by GPC was 2.1, the B-value was 1.00, the mel ting point

(Tm was 91[err]C and the crystallinity 15 determ ned by X-ray

di ffractonetrygivanid®dcatalyst stppoticéd aon MegrEssiuin chloride were

Production of propyl ene/ 1-butene random copol ymer
(PBR-2) 20 added.83@olimelibexese wisl & ikdioul Morene® wehewhhaeged
into a 2-lit. autoclave satisfactorily purged with nitrogen. 1 mol

of triisobutyl3nghabisngs sﬁﬁﬁ!?ﬂin?' propybéred auranad/Hig! ediheaifiggr] C
Subsequently, propyl ene was to a total pressure af ..7

kg/cnferr]- t@a@dtlatanvbrefssuzé aErve&@yéradw NupLaRd t8e005 Mol , in terns

of Ti atom of 32 titani um
catal yst %’ppg&lﬁeﬂz%geﬁs' H&éPA@ibﬂ%&@r@onducte@@ﬁ aPpbyyRELzat i on
was carried out for whi | cont i nuously supplying propyl ene and

whi | e mai nt ai YPal9 recovetBd &Ht&| 1RESSSYEBurid oF 't HHrRI1] - @neAf ter the

polymer was dried in vacuum at 110°C for 12 hr.
The yield of the thﬁs obtained polymer
(propylene/l-butene random copolymer (PBR-2)) was 33.7
10 g, so that the polymerization activity was 14 kg-
polymer/mmolZr-hr. |
This polymer was analyzed and it was found that the
content of structural units derived from l-butene was 24
mol%, the melt flow rate (measured at 230°C under a load
15 of 2.16 kg in accordance with ASTM D 1238) was 20 g/10
min, the molecular weight distribution (Mw/Mn)
determined by GPC was 4.2, the B-value was 0.92, thé
melting point (Tm) was 110°C and the cryétallinity
determined by X-ray diffractometry was 48%.
20
Example 1
Preparation of propylene/l-butene
random copolymer composition
90 parts by weight of propylene/l-butene randdm

25 copolymer (PBR-1l) obtained in Production Ekample 1 and



5 polynerization, deaeration was conducted and a pol ynmer was recovered
.in a large volune of nethanol. The pol ymer was dried in vacuum at
110[err]C for 12 hr. The yield of the thus obtained pol yner
(propyl ene/ 1- but ene random copol yner Qf?R—Z)) was 33.7 10 g, so that the
pol ynmeri zation activity was 14 kg- pol ymer / mol Zr - hr. Thi s
pol ymer was anal yzed and it was found that the content of structural
units derived from 1- butene was 24 nol % the nmelt flow rate (neasured

at 230[err]C y@dgar@sl ﬂ.;rcht £ zlomdeelglrtya%qu@%ng@ewet mdé&w;p 1238)

was 20 g/ 10 cul ar wei ght distribution

det erm ned byg @97 vxstﬁcxfb 2 MEHE '73%‘//@.'0‘1%1%3 ch%%almﬁlty 4@9' ééﬂﬂ@erﬂ?' nt
(Tn) was 110[err]C and the crystallinity det er m ned by X-ray

di ffract omet ryeas, 48 raZhinits ad743A8 §rbm ethylene 80 molsPaR@aration
of propyl ene/ 1-but ene random copol ynmer conposition

90 parts by wgj efoP ﬁ@{@ééx hglie&e dA4RE £23m &8{39&&{182 $5BR-1)

obt ai ned |n Prog |on

33 50 Pais) i Olqts&e&f SOUEAE0SE eI B, SRERE

0.917 g/ cnB, Aty 9 con of structural

units der'Vedtﬂé8&E§t8¥£§H¥EJm§o q&goﬁ§ﬁgke/1—butene random copolymer

composition.
An extrusion coating (laminate melding) of this
'compositioh was performed on a biaxially oriented
10 polypropylene film layer having a thickness of 20 um
under the following conditions, thereby forming a
composite film.
Molding conditions
Film layer construcfion and thickness of each
15 1layer: thickness of biaxially oriented polypropylene
film layer (substrate film layer) /thickness of
composition layer = 20 um/20 um,
Molding machine: extruder with a die diameter of 65
mm (for composition layer), temperature set at 280°C,
20 and
Molding speed: 80 m/min.
The thus obtained composite film was subjected to
the above tests, and the test results are given in Table

1.



content of structural units derived from propyl ene: 20 5 ml% were

-m xed together in nolten state at 280[err]C, t hereby obtaining a
propyl ene/ 1- but ene random copol yner conposi tion. An
extrusion coating (lamnate nolding) of this conposition was
performed -on a biaxially oriented 10 3®Iypropylene filmlayer having a
thickness of 20 [err]m under the follow ng conditions, thereby formng
conmposite film Mol di ng condi tions Filn1layer
const ruction and thig kﬂ‘?ésaﬁgve%l%m]a'ie @Y ngt htﬁgnﬂﬂéﬁ bﬁl?é% gl ly
oriented polypropylene I'm ['ayer (substrate ?aye |ckness of

conposi tion | ayer %r%@ugﬁl;]m%%%@d g not paly waYPLAL NGa ]

extruder with a di meter conposition Tayer)

tenmperature Seia'@icorrpoi %;le%d @Ping as an 1&dexl\@1>g' Eﬂesfgﬁjjﬁa@@ m i n.

The thus obtai Il Mmwas 'subj ecte above tests,

and the test r re ven i.n T
34 §$fé 1f eécr'rnnlﬁla d’i l%u r?é) tPﬁenecF 3 ng(ns%)eet ereat was

gradual |y Bncreased and n | ami nating speed

(m nin) as”an YAgeRT ?%ﬁr? e ﬁ@ﬁ¥§é 1 °g¥br8%§FWP?ylﬁ%}%?%&%%d but al so

the neck-in (”é%eeg'? used herein means the molding speed at which

surging occurs when only the take-off speed is increased

while extruding the composition inﬁo a layer having a

thickness of 20 pm on a biaxially oriented polypropylene
10 £film at a speed of 80 m/min.

The results are given in Table 1.

Example 2
Propylene/l-butene random copolymer composition was
15 prepared in the same manner as in Example 1, except that
the amounts of the propylene/l-butene random copolymer
(PBR-1) and low-density polyethvlene were changed to 80
parts by weight and 20 parts by weight, respectively.
A coﬁposite film was prepared by the same laminate
20 molding as in Example 1 and was subjected to the above
tésts. The test results are given in Table 1.
In the above laminate molding, the molding speed
was gradually'increased and not only was the maximum

laminating speed (m/min) as an index for the laminate



5 was neasured. The term nol ogy "maxi mum | am nati ng speed” used herein
.means the nol di ng speed at which surging occurs when only the take-off
speed i s increased whil e extruding the conposition into a | ayer having
a t hi ckness of 20 [err]mon a biaxially oriented pol ypropylene 10
filmat a speed of 80 mim n. he results are given in Table 1
Exanple 2 Propyl ene/ 1- but ene random copol ynmer conposition was

15 prepared in the same nanner as in Exanple 1, except that t he

amounts of thg,paaRYl £0¢/ de bEREed ANHO RGP e Rieck-in (RRR thepB8:
| ow- density pol yethyl ene were changed to 80 parts by wei ght and 20

parts by wei gfjt ﬁgé@&féavely A conposite fil mwas prepared by
the sane | am nate nmol ding as in Exanple 1 and was subjected to the

above tests. S ey fable 1. In the
above | am nate nnl%?%g%ggﬁééﬁn d%agﬁéﬁéeéy Qvgé gradual ly increased and
not only was the maxi num Ian1nat|ng speed (nMmn) as an index for the
| am nat e 35 nol dabi lity

det er m neds bug also fthe n bl (M thereat was neasured.
The results a .

A laminate molding of composite film was performed

in the same manner as in Example 1, except that the
propylene/l-butene random copolymer (PBR-1) was used
alone in place of the propylene/l-butene random
10 copolymer composition of Example 1. The obtained
composite f£ilm was subjected to the above tests and the
test results are given in Table 1.
In the above laminate molding, the molding speéd
was gradually increaséd and not only was the maximum
15 laminating speed (m/min) as an index for the laminate
moldability determined but also the neck-in (mm) thereat
was measured.

The results are given in Table 1.

20 comparative Example 2
Propylene/l-butene random copolymer composition was
prepared in the same manner as in Example 1, except that
90 parts by weight of the propylene/l-butene random

copolymer (PBR-2) obtained in Production Example 2 was



5 Conparative Exanple 1 A |l am nate nol ding of conposite filmwas
-per f or med In the sane nanner as in Exanple 1, except that the
propyl ene/ 1- butene random copol ynmer (PBR-1) was used al one in place of
t he propyl ene/ 1- butene random 10 copg%gner conposition of Exanple 1. The
. obt ai ned conposite fil mwas subject®ed to the above tests and the

test results are given in Table 1. ~ In the above | aninate
nol di ng, the nolding speed was gradually increased and not only was

the maxi mum lfsed am Eﬁ iR 0EP86dpa LS| By weigHt | dflethd Qrdgia dnanitnat e
nol dability determ ned but also the neck-in (m thereat was neasured.

The results am%ﬁgﬁgﬂ}ddadﬁagbgolymer ¢BprCpppar ati ve Exanple 2
Propyl ene/ 1- but ene random copol ynmer conposition was prepared in the

sane manner as in BXUpleshceSEIER! whgabre% recgooxpatfﬁé S8l ha®k t he
propyl ene/ 1- but ene random copol ymer BR- 2) "obt ai ned i-n--Producti on

Exanpl e 2 was 4 3831 to thdl$®vien pl ace
of 90 parts by\&glqﬁ S {%e prgpylene was st {ﬁ%ne ré%don1copolyner

(PBR-1). 5 e BB 'stterfeghg};waar " §RALE LRI SATe | am nat e

mol.ding as in wasS subjecte e above
In the above laminate molding, the molding speed

was gradually increased and not only was the maximum

laminating speed (m/min) as an index for the laminate

moldability determined but also the neck-in (mm) thereat
10 was measured.

The results are given in Table 1.

gémgarative Example 3
Propylene/l-butene random copolymer composition was
15 prepared in the same manner as in Example 1, except that
80 parts by weight of the propylene/l-butene randbm
copolymer.(PBR—Z) obtained in Production Example 2 was
used in place of 90 parts by weight of the propylene/l-
butene rahdom copolymer (PBR-1) and that the amount of
20 the low-density polyethylene was changed to 20 parts by
weight. l
A composite film was prepared by the same laminate
molding as in Example 1 and was sﬁbjected to the above

tests. The test results are given in Table 1.



5 tests. The test results are given in Table 1. In the above

‘I am nat e nol di ng, the nol ding speed was gradually increased and not
only was the maxi num | am nating speed - (mMmn) as an index for the

| am nat e nol dability determ ned but also the neck-in (m) thereat 10
was mneasured. The results ar27given in Table 1.

Conparative Exanple 3 Pr opyl ene/ 1- but ene random copol yner

conposition was 15 prepared in the same manner as in Exanple 1, except
t hat 80 parts

b ight of.th | [ 1- hut d
copol yner ( PBR-2) 63?5%%2%?%8P}%8’%&%%p %’e%%laﬁggmﬁngsadi n place
f 90 ts b i gh th | []1- but dom. |
(PeR- 1) and tHaF SRauRbhn SRFrESRAE e gk St 55 ShBoPRILEHE .
h dto 20 ts b i ght, . pte_fil d
by the same | Aarsaesite soaedGITAL) 147 Srdsdes Bt thise LembelRed t o & he

above tests.. The.test resujts_are giwven iin Table 1.

37 I n PR&IEBOVELY afeherRined g‘?"rﬁ;ga]tsﬁ’e ths desl-dPedi™ w&BeEPBual | y
i ncreased and not only was the maxi mum |am nating speed (mMnn) as an

i ndex for 2 heWPEnPgagdredol dability deternined but also the neck-in (m

t her eat - ) ) _
The results are given in Table 1



.was neasured. - The results are given in Table 1

38 Table 1
Exanpl e Conparative Exam 1 2 1
2 3 Conposition of |am nate PBR-( 1)3 Qr (2) propyl ene cont. (ol %9
(1) (1) (1) (2 (2) 76 76 76
76 76 1-butene cont. (M (nol % 24 24 24
24 24 MFR (g/10mn) 20 20 20 20 20 Mn/ Mh
2.1 2.1 2.1 4.2 4.2 B-val ueTable 1 1.00 1.00 1.00
0.92 0.92 ™m ([err] O 91 91 91 110 110
crystallinity (O (% 40 40 40 48 48 Low density
pol yet hyl ene (1) MFR (g/TPmn { 7 . { 7
density (g/cmerr])0.917 0.917 0. 91p—oi¥amodeq, 4 Comparatiye Jxam.
(rysr¢crr) 00/ 10 80/ 20 100/0 90/ 10 80/2D Lanm nate nol dabil {ty2max. 3
| am nati on spe€Smposition of laminate ( M mn) 140 150 50D 140 15(
neck-in PBR- (1) (@) (2) 50 50 150 6( 50 Note| PBR-(1) =
propyl ene/ 1- but enerspyikame cagd .y mer(mol).) (1) |PBR:)(2) €) (2) (2)
propyl ene/ 1- but ene_random copol yner (2). 76 76 76 76 76
l1-butene cont. (M)
: (mol%) 24 24 24 24 24
MFR . (g/10mim) | 20 | 20 | 20 | 20 | 20
Mw/Mn 2.1 2.1 2.1 4.2 4.2
B~-value 1.00 1 1.00 [ 1.00 | 0.92 | 0.92
Tm (°c) 91 91 91 110 110
crystallinity (C) (%) 40 40 40 48 48
Low~-density polyethylene
(IT)
MFR (g/10min) 7 7 7 7 7
density (g/cm3) 10.917]|0.917/0.917)0.917|0.917 |
Wt. ratio of (I)/(IT) 90/10| 80/20] 100/0] 90/10] 80/20
Laminate moldability
max. lamination .speed
' (m/min) 140 150 50 140 150
neck-in (mm) 50 50 150 60 50

Note: PBRf(l) propylene/l-butene random copolymer (1)}.

PBR-(2) = propylene/l-butene random copolymer (2). -



39 Table 1 (Continued)

-Exanpl e Conpar ati ve Exam 1 2 1
2 3 Filmproperties Haze (% 1.3 1.9 1.7 2.2
3.0 Change with tine of haze (%9 1.5 2.2 9
2.8 4.1 doss (% 334 128 130 104 90 - Sli p
properties coeff. of static friction 0.3 0.2 0.3
0.6 0.4 coeff. of dynam c friction 0.2 0.2 0.3
0.5 0.4 Slip properties (chapoe 1 (MbAtidudsd) coeff. of static
friction 0.2 0.2 0.3 0.7 0.5 coeff. of dynam c
friction 0.2 0.2 0.B 0.5 0. Bl o é
resi stance (mV cm Example, Compara ive Bam.
Bl ocki ng regi stance (change w. tine) mMmdcn] 2 |7 1 B 21 344
38 I nter| N DP¥IFGtied rength (N15mMmm |3.0 3. 1 .6 3.8
3.0 Heat Sealggie bondi ng strengtRg) | 1.3 (N1L®my 1.7 Bedl.2ng Bewp.
80[err]C 1.7 "Chbrye with time of haze 90[err]C| 4.2
4.5 4.9 1.4 1.8 (%) 100[errl.C [9.2.9 B.92.8 9. 4.1 §.2
5.8 110[err]C 1 13 14. 10. D.
120[err]C 14. 4Gkogs, 14 » [19 19 (i) 134 1138 1% f30 13%%.".]@‘13 9
13.8 14.6 |14. 5511 of aﬁl%ck [rmj ' BO[ err]]C 300
300 300 - : 9Q[ ern] 710 0p 3( 0@
300 g;"tmn AREELELC 15 0L8" 1! 252 ey 3O),8-8%) 04
110[err] C 5 frlctlon 11 0.2 | 0.2 ] 0.3 lZ@[grr]@.4 2
4 9 4 311 o 30T ernC Z 4 J
5 Note: PBR-|(I) -—tgrp ]7ef buteng ranglom copol ynmer| (1). RBR- (2)| =
propyl ene/ 1-jou te&?ef@n sclgg{:;:pj_c),/me\r (2).
40 friction 0.2 | 0.2 | 0.3 { 0.7 | 0.5
coeff. of dynamic
friction 0.2 0.2 0.3 0.5 0.4
Blocking resistance
(mN/cm) 5 4 7 25 20
Blocking resistance
(change w. time) (mN/cm) 7 8 12 44 38
Interlayer bonding
strength (N/15mm) 3.0 3.1 2.6 2.8 3.0
Heat Sealing bonding
strength (N/15mm)
sealing temp. 80°C 1.7 1.5 2.0 - -
90°C 4.2| 4.5\ 4.9 1.4/ 1.8
100°C 9.2 8.9 _ 9.7 5.2 5.8
110°C 13.5| 13.3| .14.0| 10.6| 9.2
120°C 14.4| 14.1| 14.2| 13.3| 13.4
130°C 13.9| 13.8| 14.6| 14.5 13.9
Hot tack [mm]
80°C 300{ 300| 300| - -
90°C 70 100 130 300(. 300
100°C 15 12 20{ 150| 120
110°C 5 5 S 18 11
120°C 2 4 9 4 5
130°C 2 2 3] 3 5

Note: PBR-(1)
PBR-(2)

propylene/l-butene random copolymer (1).
propylene/l-butene random copolymer (2).



What is clained is: 1. A | am nating propyl ene/ 1-but ene r andom
copol yner conposition conpr|5|ng 50 to 97% by wei ght of a
propyl enﬁlll"n.&lm ”[lﬂgﬂmn copolyner (A) and 50 to 3% 5 by weight of a
| ow dens sai d propyl-ene/ 1- but ene random
copol ymer™ (A): (1) conprisif® 50 to 95 nol % of structural units
derived from propylene and 5 to 50 nol % of structural units derived
;gggll-fgtene 18 (2) exhibiting a melt flow rate (neasured at

err 8 2149 og 2.16 kg in accordance with ASTM D 1238)
of 0.1 to 40 gW%‘é' % . ﬁgd s (3) having a nol ecul ar wei ght
distribution (MyM),  » 1%%385{3? BP0 SalgRl 00r aphy (PO,

of up 15 to 3; and val ue, belng a paraneter

i ndicatin d f

R o BB T, A ofhin bk, o
exhi |t|n d 90

o 2516 Kg | n o BeoRNEECE i PH ERRS D o8 gy Sbo Tt () apa, g0 KBOSE, B 1 200

(2) havi ngs %eyn%}etléh%f o og gvevg gll:ls;t. v polyet'giylene Hg)crr[ err] 25

said propylene/l-butene random copolymer (A):

(1) comprising 50 to 95 mol% of structural units
derived from propylene and 5 to 50 mol% of structural
units derived from 1—butehe;

10 (2) exhibiting a melt flow rate (measured at 230°C
under a load of 2.16 kg in accordance with ASTM D 1238)
of 0.1 to 40 g/10 min;

(3) having a molecular weight distribution (Mw/Mn),
measured by gel permeation chromatography (GPC), of up

15 to 3; and

(4) having a B-value, being a parameter indicating
a randomness of copolymer monomer chain distribution, of
1.0 to 1.5, and

said.low—density polyethylene (B):

20 (1) exhibiting a melt flow rate (measured at 190°C
under a load of 2.16 kg in accordance with ASTM D 1238)
of 1 to 30 g/10 min; and

(2) having a density of not greater than 0.940

g/cm3.

25



41 ; The |an1nat|ng propyl ene/ 1- but ene random copol yner

“conposi ti on ﬂm aiml, wherein t he propyl ene/ 1- but ene
randon1copo| || "Hr"ﬂl (4) has a B-val ue, being a paraneter ‘
i ndicating a* andonmess of copol yner nononer chain distribution, of

1.0 to 1.3; (5) has a nelténlg point (Tn), neasured by a
differential scanning calorimeter, of 60 to 140[err]C, sai d
nmel ting point, Tm and a content of 1-butene 10 structural units, M

(mol %, satisf, y' ng{‘htehﬁaﬁrﬁln%.tt' ?1%5 Bi-Bpylene/1-butend: Fatlidm ]@tgbc[]%ﬁt[ér Tm[err]

asz M + 155; has™a crystallinity neasured by X-ray
I ffractonetr i g tall Lal dqt gnt of 1-butene
struct ural LHﬁ%ﬂ? ﬁ@%}dﬁ % %gééls yF% Eiﬁgﬂ i hﬁh&fﬁ%lonship C

[err] -1.5 M+ 75, _ :
(3) exhibits a neﬁ?ﬁ$%m°3y%sne(neg§g%§ §5@356§T%§$¥Pthﬂ ﬁggr(g)load of
2,16, kg in accor dange i i ASINRL238 0520 p8fadet O 28l fiidha 21

as a densi y C
| am natin [1-b d
0 ola 3‘§ " e s, L EREsSRS enemmsuf%ﬁ%%‘zﬁ%%%f’%%‘%% %&F“%S C! ;e
obtai ne y 1.0 to 1.3;

(5) has a melting point (Tm),.measured by a
differential scanning galorimeter,-of 60 to 140°C,
said melting ﬁoint, Tm, ana a content of l-butene
10 structural units, M (mol%), satisfying the relationship:
-2.6 M + 130 £ T™Tm £ -2.3 M + 155; and
(6) has a crystallinity measured by X-ray
diffractometry, C(%), said crystallinity and the content
of l-butene structural units, M (mol%), satisfying the
15 relationship:
c2-1.5M + 75, and
said low-density polyethylene (B):
(3) exhibits a melt flow rate (measured at 190°C
under a load of 2.16 kg in accordance with ASTM D 1238)
20 of 1 to 25 g/10 min; and

14) has a density of 0.915 to 0.935 g/cm3.

3. The laminating propylene/l-butene random
copolymer composition as claimed in claim 1, wherein the

25 propylene/l—butene.random copolymer (A) is obtained by



42 copolymertzing propyterne and 1-butene in the presence of an
ol efin polynerl said olefin polynerization

catal yst conpri m lmi@“ﬂu ) a transition metal conpound represented
by the 5 genera wherein: 10 M
represents a transition netal of G oup FVa Va or VIa of the periodic
t abl e; each of Rerr] and R err] independently represents a
hydrogen atom a hal ogen atom a hydrocarbon group having 1 to 20
carbon atons, cdguahaeenaied pyopotendoand 1b-byentyp irawheg presenz@ ofir bon
atons, a silicon-containing group, an oxygen-containing group, a

sul fur-contai iiM@lefin gooyRerazatibRIEALEDREW] Ni ng group or a phosphorus-
cont ai ni ng group; each of R3 independently represents a secondary
or 20 tertiary aldeMly Bawirag ﬁol?m@ﬁlﬁatﬁ@@ & By < dﬁmpr1s1ngf0ﬁatlc
group having 6 to 20 carbon atons

(a) a transition metal compound represented by the

5 general formula:

X! x?
3
RS o \\.hd//' w2 R
R! R!
Y 4
R* R .. [T
wherein:
10 M represents a transition metal of Group IVa, Va or

VIa of the periodic table;
each of Rl and R? independently represents a
hydrogen atom, a halogen atom, a hydrocarbon group
having 1 to 20 carbon atoms, a halogenated hydrocarbon
15 group having 1 to 20 carbon atoms, a silicon-containing
group, an oxygen-containing group, a sulfur-containing
group, a nitrogen-containing group or a phosphorus-
containing group;
each of R3 independently represents a secondary or
20 tertiary alkyl having 3 to 20 carbon atoms or an

aromatic group having 6 to 20 carbon atoms;



43 ' each of R4 1 ndependently represents a hydrogen atom or

an al kyl gro m carbon atons; each of Xerr] and
X err] mdepEI“l mwm Mﬂ ts a hydrogen atom a hal ogen atom a

hydrocarbon group L5®"aving 1 to car bon atons, a hal ogenated

hydr ocar bon group having 1 to 204c%1r bon atons, an oxygen-contai ni ng
group or a sul fur-containing group; Y réepresents a dival ent

hydr ocar bon group having 1 to 20 carbon atons, a divalent hal ogenated

hydr ocar bon acg(-j}p Jga‘ﬁflng_néeﬁanagnﬁ b9gp@é§é§’-’-s % q{y‘ﬁl% é’hf,grént

cont ai ni ng group, ent gerfrani umc nt alning group,

tin-containin N
CP(Rrerr]) - OoEy %mugoﬁ‘ﬂ["lﬁﬁ] 1" 86 29, 'fz‘f‘rb°?8&8’££] (profou[ Sod ¢ hat
R5. repr esents a hyd c{]E %O%d Xballggg%eﬁl&gntgé %g%&g ocarbon group

having 1 to 20 carbo oge rocar bon group havi ng
1 to 20 carb anoal um num oxy

E:orrpou[ld (b- £ cl') dﬁﬂﬁ?ﬂ aat—‘om' a ?@%ﬁﬁ(?&natﬁﬁl- 2§t gf%ﬁ"é%?%rg L&t ng with the
ransitio t
. A coﬁp ?’ﬁ‘éufq un ﬁ%"% OB‘ft'rG%teng‘Pg%Ta gdll%g aé‘?l{]%ﬁﬁrhat ed onto

at | east one side thereof a rezso b - layer of the | am natinaq.
propyl ene/ 1- KSR Haidsml to carbon atofs, an oxygen-contal ing

group or a sulfur-containing group;
Y represents a divalent hydrocarbon group having 1
to 20 carbon atoms, a divalent halogenated hydrocarbon
10 group having 1 to 20 carbon atoms, a divalent silicon-
containing group, a divalent germanium-containing group,
a divalent tin-containing group, -0-, -CO-, -S-, -SO-,
-S03-, -NR5-, -P(R5)-, -P(O)(R5)-, -BR5- or -AlR5-
(provided that R® represents a hydrogen atom, a halogen
15 atom, a hydrocarbon group having 1 to 20 carbon atoms or
a halogenated hydrocarbon group having 1 to 20 carbon
atoms), and
(b) an organoaluminum oxy compound (b-1) and/or a
compound (b-2) capable of reacting with the transition

20 metal compound (a) to thereby form an ion pair.

4. A composite film comprising a substrate film
and, laminated onto at least one side thereof, a resin

layer of the laminating propylene/l-butene random



copol ymer conposition of claim1, said resin |ayer having a thickness

of 2 (o208 RN 00 0

44

copolymer composition of claim 1, said resin layer

having a thickness of 2 to 200 um.



