Pol ypr opyl ene conposition for l:an nated and oriented filmand | am nated and
oriented filmthereof. FIELD OF THE | NVENTI ON The present ian ' rel ates
t <&~ ol ypropyl ene conposition for use in a |lam nated and or film
and-t&-a | am nated and oriented filmhaving a surface |layer conprising the
pol ¥prapyl ene conposition. Mre specifi- cally, the present invention
‘relites to a pol ypropyl ene conpositrbﬂ for use in"a |lamnated and oriented

filan the filmhavin ood bal gnge between | ow tenper at.ur e _
Bearani ity cRRLEFRORY et SmORsiEyon tPs LARSPRLR] GHLOLHEOEES N 1y s
welt as small deterioration of transpar- ency of a substrate filmwhen the

pol ypropyl ene conpo-asdtlaminstdd fndozdente@h€ilmbshepeofiilm and to a
| am nated and oriented filmhaving a surface |layer com prising the

pol ypr opyl ene conposition. BACKGROUND OF THE | NVENTI ON Propyl ene
honopol ynmer, whi ch has many desirabl e physical properties, has been

applkied to a wde variety of uses, such as packaging filnms. However, the
heat sealing temperature of roRERD QF THE Fﬂggpgﬁﬂgising propyl ene

honmopol ymer is very high and their heat seal strength is insufficient
because the nelting tREVSFeddfite invention relates to a polypropylene

composition for use in a laminated and oriented film, and
to a laminated and oriented film having a surface layer
comprising the polypropylene composition. More specifi-
cally, -the present invention relates to a polypropylene
composition for use in a laminated and oriented film, the
£ilm having a good balance between low-temperature heat
sealability and a hot tack property and exhibiting good
processability as well as small deterioration of transpar-
ency of a substrate film when the polypropylene compo-
- sition is laminated to the substrate f£ilm, and to a
laminated and Ariented film having a.ﬁu;face layer com-~

prising the polypropylene composition.

BACKGROUND OF THE INVENTION

Propylene homopolymer, which has many desirable

;physicafﬁprb'e%?iésﬂihg§;bééniaﬁglied to a wide variety
of uses, such as packaging films. However, the heat
sealing temperature of mono-layer f£films comprising

propylene homopolymer is very high and their heat seal

strength is insufficient because the melting temperature



of propyl ene honopol yner is very hi'gh. On the other hand, propylene random
copol ymers produced by the random copol yneri zation of propylene with

et bylxgne and/ or another [err]-olefin having crystallinity and nelting

t elperatures | ower than those of propyl ene honopol yner, have good
rransparency and heat sealability. Thys, propylene random copol yners have
bee# | aminated to one or both surface$ of the substrate filmconprising

propyl ene honppol as ,heat - seal | ayers_and, t.he t hys: obtai ned | am nated
#ilgs have bBE PrARTLeE ﬂ?&‘?&iﬁ’&‘&ﬁggf?ﬁ%m’ﬁ*{m"? %@Fy?r%ﬁ?igi‘% rand bul k
pol ymeri zation are known for production of propyl ene random copolynmer. In

t hose pol ymePFORY1ERE nefaRARN  GARAWMETs o B5osURed (BBd thReackFrRIM| ow
tenperature heat sealability are dissolved and renoved since the

copol ymer i zatopalpnerhzapinn off paopyheme wifth athylers wmdy/orsanothiexted in a
sol vent such as heptane, hexane, a m xed nmedi um of propyl ene, an

[err] - ol ef i ngablléfinehiaytiage critstallinitey i unel timg ptepperaturasdom
copolymer with a higher content of a conobnoner, such as an [err]-olefin
and/ or et hyl ¢ggeri retirfiethdSe | @ OyfopPrénd CHBRbRbLYReRCathasRAl gBbli ty |
causes t hat tﬁe copolynmer itself ?% g% diSSO|Ved9MhICh hi nders ?ﬁe

product | on ok;biepERBALY Ea e, LASERE £2E0NSPdic phERYIKRESRAngbn! NE | OW

t enper ature hea € propylehe rando

copolymers have been laminated to one or both surfaces of

the substrate film comprising propylene homopolymer as
heat-seal layers and the thus obtained laminated films
have been used as #he packaging films.

Slurry polymerization and bulk polymerization are
known for production of propylene random copolymer. In
those polymerization methods, copolyme; components used
to achieve low témperature heat sealability are dissolved
and removed since the copolymerization or the post treat-
ment of the copolymer is conducted in a solvent such as
heptane, hexane, a mixed medium of propylene, an a-olefin
and/or ethylene. Attempts to produce the propylene random
copolymer with a h%ghéf content of a comonomer, such as
an a-qlefin and/or ethylene, in order to improve low-
témpefétﬁréfhé;t;geéiaéilgiﬁi?c§uses that the copolymer
itself to be dissolved.whiéh hinders the production of the
copolymer. For those reasons, the improvement of the low-

temperature heat sealability of the propylene random



-3- copol yners obtai ned by the abové nentioned pol ynerization nethods is
Iargely restricted and the production of propyl ene random copol yners with
|inoved heat sealability at |ow tenperature has substantially not been
at t'ai ned by an industrially useful method. Attenpts have been nade to
inprove | owtenperature heat seal abiligty by using a conposition of the
crystalline propyl ene random copol yners and propyl ene-butene-1 copol yners

ke B0 pmane GRS at h%ﬁﬁ%%%é%%%ﬁeénﬁﬁ?éﬁé Beiomeaaior o

nul'ti -l ayered fjlmhavying a heat seal risi ng t he corrp05| t | on of
propyl ene- but@Ehods éﬁol}m%l%na'eﬁFSEy?%Sﬁe Ay (tBee PERARGHEPR jof di s-
cl osed. The propyl ene-butene-1 copol ynmer, which was applied to inproving
| ow t enper at UpEOPBERNS; é‘andbmldqulaﬂnetrlsewh’ehtinmeﬁayeat sead abiigitel ti ng
tenperature due to | ow butene-1 content, and the heat seal |ayer produced

fromet he conpetilowrtemperature as rsubstmitiadidyahbe beemeaittairsed dwe and
insufficient |owtenperature heat sealability. Al so, because of the broad

mol ecul ar wei gt 1 shhsd ¥ 1lvoseffull hReBh8a@Y! ene- but ene- 1 copol yners produced
by the catalyst titaniumtrichloride, a |arge amount of |ow nolecular. -

wei ght pol yner conpongilenptsPhAGk' Haen'lhdd to improve low-temperature

heat sealability by psing a composition of the crystalline
propylene random copolymers aad propylene-~butene-1
copolymers or polybutene.

For example, in JP-A-55-14223 (the term "A" as
described herein means an "unexamined published Japanese
pateat application"), a multi-layered f£ilm having a heat
seal layer comprising the composition of propylene-butene-
1 copolymers and propylene-ethylene copolymers is dis-
closed. The propylene-butene-l copolymer, which was
applied to improving low-temperature heat sealability of
the heat seal layer, has high melting temperature due to
low butene-1 content, and the heat seal layer produced
from <the’ compositioa result in narrow heat sealable
temperature range and insuff:.c:.ent low-temperature heat
sealabllity Also, because N’of the broad molecular weight
distribution of the propylene-butene-l copolymers produced

by the catalyst titanium trichloride, a large amount of

low-molecular weight polymer component is produces which



-4- has an undesirable influence on' bl ocking resistance and whitening by
bl eeding of filmand the nulti-|layeded film produced fromthe conpositions
are~undesirable for packaging film In JP-A-63-276541, a conposition
cogprising crystalline propyl ene-ethyl ene random copol yners and

pr opyl ene- but ene-1 copol yners producedy by gas-phase polynerization is

di scd osed. Although the |l owtenperature heat sealability of the | am nated

film produce%&é%%&egﬁmﬂ t4 Jﬁ%c%'Qf‘r{i ockity FENIYtdcd YHRPNENt S

of. propyl ene-but ene-1 copol yner so e I1n xylene at” 20Cis nore than 15%
by wei ght, and t.h ' t f g0 N de | 4] f

adhesi ve matt 1%%’%#?3’9’5%%8% P%ngﬁ}hd%gﬁélg% rrIé C %?ﬁ%‘iﬁ?’%“? m whi ch
results in the deterjoration of filmprocessability when fh roduc- tion
of the Ianirwﬂﬁgﬂ?qqqni€}QEm‘ GGFPB52t2°P§nga¥?nepni%ﬁiﬁéhj? t

| am nated filmobtained fromthis conposi- tion has poor bl ocking

resi stance arpbakrging fLlm. bl eedi ng and packaging film produced therefrom

is inferi- or. Wien filmis formed with a large-scale filmforni ng nmachine,
the above defects barpmaIrspEI-2765419t ald e. conposiii-div 8 eiprsikd 6- 58861

and JP- A-64-18633
crystalline propylene-ethylene random copolymers and
proéylene-butene-l copolymers produced by gas-phase
polymerization is disclosed. Although the low-temperature
heat sealability of the laminated film produced from this
composition is superior, the amount of components of
propylene-butene~l copolymer scluble in xylene at 20°C is
more than 15% by weight, and tpe high content of some
increases the deposition of adhesive matter on rolls used
for longitudinal étretching of the film which results in
the deterioration of £ilm processability when the produc-
tion of the laminated f£ilm is carried out for a long time.
Moreover, the laminated film obtained from this composi-
tion has poor blocking resistance and whitening by
bleeding and packaging film produced therefrom is inferi~
or. When film is formed with a large-scale film-forming
machiﬁe, tﬁ%%abovézdéfééféiiégééé_é;pecially notable.
JP-A-61-2487;O,TJP-A-56-58861 and JP-A-64-18633

disclose multi-layered films with improved low-temperature

heat sealability obtained using the compositions compris-



di sclose nmulti-layered films with inproved | owtenperature heat sealability
obt ai ned using the conpositions conpris- ing crystalline
propyl ene- et hyl ene random copol ymers or crystalline

pr dpyl ene- et hyl ene- but ene-1 copaol yners and | ow crystalline
propyl ene- but ene-1 copol yners. However, the conpnoner contents of these
crystalline copolyners, as the main ecobponent in these conpositions, are

| ow. because t hese ¢crystalli-ne copolyners are produced by a slurry

pol ygeri zat i oingrecrpstalline kppopyhene rethylent trantiomncopdkynmts t ax k
property of the obtained nulti-layered filnms is insufficient. In

JP- A- 54~ 6034 8crgdtadt Lithe? fEopyl elfe-Retiy 146 febbutehe -1 ecopo Bmars dagcibwed
herei n neans an "exam ned published Japanese patent application"),

COMPOSI ti 0NS @f-PEh BT M8 CHrahy Ldhe- Bl dritd- 1t NP Wtied | ol epgar andom

copol ynmers and pol ybut.ene. wever, the nelting tenpera- ture of polybutene

Is as high as e e I t he
mul ti - | ager ef%@%ﬁé&#r@oﬁt éass'tee ggﬁ%%é#%?%%s | sos"l's'(;ﬂoe%%'l ﬁgyﬂ%

JP- A-55-59964-and JP- A-61-118449, conpositionps, are disclqsed conprising the
crystal line pPaby EREPPRRR m%Po m%ﬁ%nfg°%ﬂs%ﬁ%°’b$opﬁ"§n§=%tlé?l%ng‘ise )

copol yners, of which the anpbunt, of butene-I is nore than 70% by wei ght:
these crystalline copolymers are produced by a slurry

. polymerization methpd or bulk polymerization method, and
the hot tack property of the obtained muiti-layered films
is insufficient.

In JP-A-54-60348, JP—A—54-28551, JP-B-55-46664
(the term wpg" as described herein means an "examined
published Japanese patent application"), compositions are
disclosed which comprise the crystalline propylene random
copolymers and polybutene. However, the melting tempera-
ture of polybutene is as high as 110°C and thus the low-
temperature heat sealability of the multi-layered f£film
produced from these compositions is poor.

In JP-A-55-59964 and JP-A-61-118449, compositions
are disclosed comprising the crystalline propylene random
copolymers and the propylene-butene-1 copolymers, of which
the amour_n;.,,_ of b;xt__e__ne-;} L8 = moi'e__?_than 70% by weight.
Although fh‘e mélfi’ng temp'e'r.a'l.:lur'e 6f 'ithe propylene-butene-1
copolymers is low enough to improve low-temperature heat

sealability of the films produced from the described



Al t hough the nelting tenperature of the propyl ene-butene-1 copolyners is

| ow enQugh to inprove |owtenperature heat sealability of the filns
produced fromthe described , conpositions, the crystallization rate of

t hé above propyl.ene-butene-1 copolyners is nmuch slower than that of

pol ypropyl ene so that the hot tack property of the filnms is inferior. Thus,
the films produced fromthese conposi-6ttons are still inadequate in the
bal ance between | ow tenperature heat sealability and hot tack.

Speci:fi cal | y,compesiiions on thenpergstalhizavieme rahe coé- 1thepoalyoee With a
hi gh content butene-1 is effec- tive to inprove l.owtenperature heat

seal abi |l ity oprépylendrmerEne-dndopoloiaesi i$ aucty §lowsrnghahyshat! ofe
propyl - ene random copol yner with a hi gh comononer content is effective to

improve its heslymedpPIdiedy/ thiat the RER! tatk profefEPUSE flie CRITIREENt S
soluble in xylene at 20C contained in the conmposition,” which conprises both

the bropyl enesdrififesbr .CHALY "Bhe Hhd DrldalRled B BHQBY! Elfpd &Y CIo™

copol yner, increases wth i ncf easi ng ano f-conono ene-1, and
e e 2 SO B0 IR SABRLEE" 5 BhRL B R
Packaging fil I A et 120189 54 hot tack.

Specifically, a compbsition comprising propylene-
butene-1 copolymer with a high content butene-1 is effec-
tive to improve low-:l:emperature heat sealability of film
thereof, and a composition comprising crystalline propyl-
ene random copolymer with a high comonomer content is
effective to improve its hot tack property. On the
contrary, the amount of components soluble in xylene at
20°C contained in the composition, which comprises both
the propylene-butene-l copolymer and the crystalline
propylene random copolymer, increases with increasing
amounts of comonomer or butene-1, and the film produced
from those composition containing the large amount of
components soluble in xylene at 20°C is undesirable for
use as the packaging film. The large amount components
soluble in xyleng at 20°C also increases the deposition
of adhesi\;é matter'dh_?blis ﬁé‘ed for longitudinal stretch-
ing which results in detei'ioration of £ilm processability

when the production of the film is carried out for a long



sol uble in xylene at 20C al so increases the deposition of adhesive matter
on rolls used for longitudinal stretch- ing which results in deteri oration
of film processability when the production of the filmis carried out for a
| orig -7- tine. Additionally, the filmobtained fromsuch a conmposi- tion
I5.di.sadvant ageous in ternms of bl ocking resistance and whitening by

bl eedi ng. SUMVARY OF THE | NVENTI ON Accordi ngly, an object of the present
invention is to provide a polypropyl ene conposition with which | am nat- ed
and eri ent ed ¥imen Afditdopaddy; cthe fidnr pbhakaednfrex saicheat chmpaste -

bet ween | owtenperature heat sealability and hot tack producing a small
deposi ti on -of tiomeis v@isadvantageous |in userhd of | bbocking neéssstahedi ng
during filmformation for a relatively long time and not deterio- rating
the transparsmdwhitening bybdleadengf.i| m of pol ypropyl ene, the |an nated
and oriented filmhaving a surface |ayer conprising the polypropyl ene
conposition. As a result of yariqu rbf devel op such a
conposition of propyl ene rande+ , s—FAvent ors have found t hat
t he above object can be attained with a corrp05|t|on conprising a
crystalline propyl ené\ccordingly, an object of the present invention is

to provide a polypropylene composition with which laminat-
ed and oriented film can be prepared, the film having
excellent balance between low-temperature heat sealability
and hot tack producing a small deposition of adhesive
matter on rolls used for longitudinal stretching during
film formation for a relatively long time and not deterio-
rating the transparency of a substrate film of
polypropylene, the laminated and oriented film having a
surface layer comprising the polypropylene composition.
As a result of various investigation to develop
such a composition of propylene random copolymers, the
inventors have found that the above object can be attained
with a composition comprising a crystalline propylene
random copolymer which is obtained by gas-phase polymer-
ization, wherein the content of components which soluble
in xylene at 20 'C and the a-olefin content are within
certain ranges and pfopylene-a-olefin random copolymer

wherein the a-olefin content is in a certain range, the



random copol yner which is obtained by gas-phase polymer- ization, wherein
the content of conponents which soluble in xylene at 20[err] and the
a-qlefi'n content are within certain ranges, and propylene-[err]-olefin
random copol ymer wherein the [err]-olefin content is in a certain range,
the  -8- conposition containing a certain range content of conpo- nents
which are soluble in xylene at 20[err] 8 That is, the present invention
relates to a pol ypropyl ene conposition for a lam nated and oriented film
the conpositicompusition rpntadnihgom gertaifiStahge weontentfof acomp-al | i ne
propyl ene random copol yner obt ai ned by gas-phase pol yner- ization of

propyl ene w thades fhidiefdre sylUblR! 18nabhenboget percwi th et hyl ene, wherein
the content in the copol ymer of conponentsS which are soluble in xylene at

20C is less than 15%1@%#6#\?\;%%]65’%%%%@”&%% 1kt 78ot O 97% by

wei ght based upon the tota copolyner, the ethyl ene content

is fromO to 6%by weight, and the Jerrl-ol efi t JSf 27% by
wei ght, and (%iﬁ%%%%}be 2%%‘%?%%#%? a8 W&%@ raé‘??doén?%%%% é/)mar of
[err]-olefin, _wherein theé)rop | ene content is from35 to 65% by wei ght,
and the a-ol ft4M cEhft SAMRASY comprising:

(A) from 75. to 95% by weight of a crystalline
propylene random copplymer obtained by gag-phase polymer-
ization .of propylene with a-olefin, and optionally
together with ethylene, wherein the content in the
copolymer ofcomponents which are soluble in xylene at 20°C
is less than 15% by weight, the propylene content is from
73 to 97% by weight based upon the total weight of the
copolymer, the ethylene content is from 0 to 6% by weight,
and the a-olefin content is from 3 to 27% by weight, and

(B) from 5 to 25% by weight of a propylene random
copolymer of a-olefin, wherein the propylene content is
from 35 to 65% by weight, and the a-olefin content is from
35 to 65 % by weight,

the content components of the composition which

are soluble in xylene at 20°C being less than 30% by

The"—‘--présént ‘invention also relates to the above-
mentioned composition for use as a laminated and oriented

film wherein the propylene-a-olefin random copolymer (B)



35 to 65 % by weight, the content conponents of the conposition which are
sol ubl e in xylene at 20C being | ess than 30% by wei ght. The present
inventibn also relates to the above- nentioned conposition for use as a

| antnated and oriented filmwherein the propyl ene-a-ol efin random copol yner
(B -9- is obtained by the copol ynerization of propylene and [err]-

olefih with a solid catal yst conponent containing Ti, My, a hal ogen and an

el ectron donor as essential consti tueﬁtgs"i n the presence of solvent. The

presgent inventi®robtdined bl the scodgolimeriiza iz b propylete dard | ¢+ havi ng
a surface layer of the above-nentioned conposition. According to the

present i nventdabe:d huits eD8E0IR ERSPIYU® dohpRblehit) cantalhiag et oy

oriented film ng excellent long ti"ne wor ility in the Tilm formation,

oy Fantnt | ng baast'sfal B e EALAM Uonbr? B8 GKEEREEAL fhetflentarer Y

conposi tion copprising the crystalline, propyl ene random copol yner, which
contai ns nore {;Eaﬂ‘ e3PnRe Gh sﬁflwﬁmo'l'ef into reveal the high hot

The present invention further relates to a lami-
nated and oriented film having a surface layer of the
above~-mentioned composition.

According to the present invention, it has become
possible to obtain a laminated and oriented f£ilm having
excellent long time workability in the £film formation,
excellent low-temperature heat sealability ‘and excellent
hot 1';ack property by laminating on one or both surfaces
of substrate film with the composition comprising the
crystalline propylene random copolymer, which contains
more than 3 % by weight of a-olefin to reveal the high hot
tack strength, and less than 15 % by weight of 20°C
xylene-soluble components, and the propylene-a-olefin
random copolymer, which is narrow molecular weight distri-
bution with a small amount of low-molecular weight polymer
component and narrow composition distribution, and which

contains rq?rg"‘:than 35 %_ by weight of a-olefin to improve
the low-temperature heat sealability

DETAILED DESCRIPTION OF THE INVENTION




-tébk strength, and | ess than 15 % by ‘wei ght of 20[err] xyl ene-sol ubl e
and the propylene-[err]-olefin random copol yner, which is

conponent s,

narrow nol ecul ar wei ght distri- bution with a small anount of | ow nol ecul ar

wef ght pol yner conponent and narrow conposition distribution,

contains nore than 35 % by weight of [err]-olefin to inprove the

| ow-t enperature heat sealability. DETf LED DESCRI PTI ON OF THE | NVENTI ON

and whi ch

- 10 - The present invention is described in detail below The crystalline

propyl ene- a-
conposi tion
can be obt ai
optionally t
random copo
at 20[err] i

97% by wei ght of the total me[%rt of the copolyner, the ethylene content
fromO to 6998Y d)lghwseRdin H

weight. Int

ol efin remalopresaaly - inPéntidn Uied désthEbed®! gy oggtant

of the present invention is a propyl ene random copol ynmer that

g f ﬁy gas- phase pol ynerizati on of propyl ene and a-olefin
§e? ér with ethylene. In the crystalline propylene-a-olefin

A th t _of t ich | ubl e I
L ess Vo SR LioB REoPPLRRT STy et SO CPESHY G 73 10

€ - BPLYPFORBHERAt GORPOSdhion PS5 78hey
he crystalline propyl ene random copol yner (A)
present invention is a propylene random copolymer that can

be obtained bj gas-phase polymerization of propylene and
a-olefin optionally together with ethylene. In the
crystalline propylene-a-olefin ran@om copolymer (A), the
amount of compohents which are soluble in xylene at 20°C
is less than 15% by weight, the propylene content is from
73 to 97% by weight of the total weight of the copolymer,
the ethylene content ié from 0 to 6% by weight and, the
a-olefin content is from 3 to 27% by weight.

In the crystalline propylene random copolymer (A)
of the present invention, the propylene content is from
73 to 97% by weight, preferably from 75 to 95% by weight
and more preferably from 75 to 90% by weight, the ethylene
content is from 0 to 6% by weight, preferably from 0.5 to

5% by weight, and the a-olefin content is from 3 to 27%

by weight, preferably from 5 to 25% by weight and more

‘preferably from 10 to 25% by weight.

If the 'pr6§yiéné content in the crystalline
propylene random copolymer (A) is less than 73% by weight,

the melting temperature of the crystalline propylene

S



of the-present invention, the propylene content is from73 to 97% by

wei ght, preferably from75 to 95% by wei ght and nore preferably from75 to
90% by wei ght, the ethylene content is fromO to 6% by weight, preferably
frGm 0.5 to 5% by weight, and the a-olefin content is from3 to 27% by

wei ght, preferably from5 to 25% by wei ght and nore preferably from10 to
25% by weight. If the propyl ene conten1t in the crystalline propyl ene
random copol yner (A) is less than 73% Hy'vvei ght, the nmelting tenperature of
tthe crystal | irendomopolgmer 188 IowORRAY FrFocssSabi ity b tREOgEERabI ity
of the film produced fromthe the conposition deteriorates, while if the

content is ngoﬁé}éd)yfm &HHe t*‘g%bﬂ'%b?ﬁ@ﬁf‘gﬁaﬁéf%ﬁtéga'Miéti'f of the

filmis insufficient due to the relative trng tehperature of the
crystalline y n o] I iﬁi’ h hy opponent is
not essenti aﬁﬁél)téiélg@%xﬁgf gg[‘}e’ggghlg?gfﬁg Q‘H‘?‘ éq:(r;fe %lg%t géu‘f' t%{qg?,g#%,% to 5%

by weight frgma sta 0J of filmprocessabjlity for |on eriod of
runni ng and %&a a%%arf%%*.oé tthey %’rlé“ ¥ rinsp #f%&{qlﬁ'e (?‘éé)rifq oFRein
content be from3 to 27% Dby weight. If the [err]-olefin content is |ess
t han- 3% by werepativedy pigh n@eitingt seppenature; ofhitie serystelhinet ack

propylene random copolymer.

Although tﬁg ethylene component is not essential,
it is preferred that the ethylene content be from 0.5 to
5% by vyeight from a standpoint of film processability for
long period of running and hot tack strength. It is pre-
ferred that the a-olefin content be from 3 to 27% by
weight. If the a-olefin content is less than 3% by weight,
the film melting temperature is high and the hot tack
strength of the film is insufficient. If the a-olefin
content is over 27% by weight, the processability of the
film produced from the composition deteriorates.

It is important in the present invention that the
amount of components in the crystalline propylene random
copolymer (A) which are soluble in xylene at 20°C less
than 15% by weight. If the amount of these components is
over _1_5% by weight, low-molecular weight polymer compo-
nents adhere to rolls 'usea for longitudinal stretching
during film-formation for long periods of running and the

film processability deteriorates.



strength of the filmis insufficient. If the a-olef in content is over 27%
by wei ght, the processability of the film produced fromthe conposition
deteribrates. It is inportant in the present invention that the amunt of
cofrponents in the crystalline propyl ene random copol yner (A) which are
soluble in xylene at 20[err] less than 15% by weight. If the amunt of

t hes® conponents is over 15% by melghh | ow- nol ecul ar wei ght pol yner conpo-
nents adhere to rolls used for longit aiﬁal stretching during

fFilmformation for |xmg fiditadle a-olefinngape tused asmtheoaecssadihi ty

det eri or at es. - 12 - Any suitable a-olefin may be used as the
[err]-olefing e,%e 14 1&0E randem copRlyir Bt ! BRePresent
i nventi on. Pré?er ly, #aﬁls an l% efl n havi ng from to 10 carbon atons,

f I - t d
3°&$ﬁarﬁu?ea§3%8ﬂ§a#%%?€%°§%e Pandf%%elﬁé e s?%re craB e B R,

t bI | ef t ot k th t. . Th

crystal i e BPOBYE b L0-FRERTE G tre o ASXORe e P UREET . RVBKENSR i o
obt ai ned by Eas phase poly- neri zat i on of propyl ene and a-ol efin oRt ionally

toget her wi t h-2o58N8Rt, PRETEAS-hhLESReIndpd Annehylbutanarde g2
be used, and butenefl is preferably used. Other suitable

" a-olefins will be apparent to one skilled in the art.
The crystélline propylene random copolymer (A) of
the present inventibn is obtained by gas-phase poly-
merization of propylene and a~olefin optionally together
with ethyle_ne. The gas-phase polymerization is conducted
substantially in the absence of solvent, and is different
from the slurry polymerization and bulk polymerization.
The gas phase polymerization may be conducted with
a conventional fluid bed reactor, a fluid bed reactor
equipped with a stirrer, and like. It is essential to
carry out the polymerization under such tempera-
ture/pressure conditions that prevent the liquefaction of
monomer gases and agglomeration of polymer particles in
the reactor. The polymerization conditions are generally:
a temperature range of 20-150 ‘C, preferably 50-95 C, and
a pressure range of 1-50 kg/cm'. A moledular weight
controlling agent, such as hydrogen, is preferably added

for the purpose of dontrolling the melt flowability of the



substantially in the absence of solvent, and is different fromthe slurry
_pol yneri zation and bul k pol ynmeri zation. The gas phase pol ynerization may be
conducted with a conventional fluid bed reactor, a fluid bed reactor

equi pped with a stirrer, and like. It is essential to carry out the

pol yneri zati on under such tenpera- ture/pressure conditions that prevent
the 1iquefaction of nonomer gases and,.aggl oneration of polymer particles in
the reactor. The pol ynerization condi%lons are generally: a tenperature

range of 20- polyherr jobtyaisied.alfhe S§adsS phese| polyierjzatsian enagpnpe of 1-50

kg/[err]. A nolecular weight controlling agent, such as hydrogen, is

preferably agddgdubeedl By PERPOSSE Obateh! rg&i&:ﬁ@:if@cmi,t conwabiuousy of the
- 13 - polyner obtained.” The"gas phase polynerization nay be conducted by

any of batch ' Lan, t Lpuo | .zatjcon n e I nation
of the two. ?Ee%%hrré?gbghd a‘inﬁqejgﬁ#a;@%a?g cag?\t trc’cﬁjl}:tr% }g;ée&n't ?glgurred in
t he _course of the _pol rizati ma fed to e _reactor. either

cont i nuousl| ym8f'°1“ﬁ$§r ﬁ*’mét @ﬂf??“?fﬁéyecf@?t HMYFe ROSRY SRS hol yer
of the present invention nmay_ be washed after the gas %hase é)Ol gmari zation
with an al coRBl e FIEFHo sH’?eHP,lYUPrfl-HétF-PRe%Fé( e fed to the

reactor either continuously 6r intermittently. The
crystalline propyle_ne random copolymer of the present
invention may be washed after the gas phase polymerization
with an alcohol, hydrocarbon solvent, or the like to
remove .the catalyst residue or to remove low molecular
we;ght polymer.

The catalyst used for the production of the
crystalline propylene random copolymer (A) of the present
invention may be the stereospecific polymerization cata-
lyst for a-olefin known to the art to provide mainly

| isotactic poly-a-olefin. An example 6f such a catalyst is
the conventional so-called "Ziegler-Natta" catalyst, that
is, a catalyst comprising a transition metal compound of
IV-WI in the periodic table and organometal compound of I-
II metal in the periodic table. The such a catalyst, for
example:

(a) the transition ﬁetal compound may be (I) a
solid complex consisting of trivalent titanium halide as

a main component, or (I) a solid complex comprising



renmove the catal yst re5|due or to remove | ow rol ecul ar wei ght pol yner. The
catal yst used for the production of the crystalline propylene random

copol yner (A) of the present invention nmay be the stereospecific

pod ynmeri zation cata- lyst for a-olefin known to the art to provide mainly
Lsotactic poly-a-olefin. An exanple of such a catalyst is the conventional
so-called "Ziegler-Natta" catalyst, tﬂf I's, a catalyst conprising a
transition nmetal conpound of |V-VII t'he perlodlc tabl e and organonet al

conpound of Ititdrdiumt ahagmediim,pal ilicgdmidrml aihcelectron cddrdy sias for
exanpl e: (a) the transition netal conpound may be (1) a solid conpl ex

consi sting ofeggé,y@iﬁntcdﬁﬁm hahigde as a'mai n conmponent, or (1) a
solid conplex conpri si ng - - titanium nagnesium a hal ogen and an

an’ or ganoal um rm ook ?gaﬁﬁwﬁ il oy B)BR CELELATERA ™ ¢

"met al | ocene cat ala/nés can al so be used. Solid conplex (1) consisti ng of
trivalent tit<ef

A soluble catalyst, sgch as the so-called

"metallocene catalysts" can also be used.

| Solid complex ( [ ) consisting of trivalent titani-
um halide as a main-component is generally obtained in the
form of a TiCl, composition by the reduction of TiCl, with
hydrogen, metallic aluminum, metallic titanium, an
organoaluminum compound or organomagmesium compound. More
preferably, the solid complex is a trivalent titanium
halide obtained.by’the reduction of Ti(OR).X,, (wherein
R represents a hydrocarbon group having from 1 to 20
carbon atoms, x.represents a halogen atom, and b is a
number O=b=4) with an organocaluminum compound followed
by treatment with an ether compound and TiCl,.

The hydrocarbon group R may be, for example, an
alkyl group, such as methyl, ethyl, iso-propyl, butyl,
iso-butyl, amyl, iso-amyl, hexyl, heptyl, octyl, decyl,
dodecyl etc.; an aryl group, such as phenyl, cresyl,

: xylyl naphthyl etc. ; = a ) cycloalkyl group, such as

cyclohexyl, cyclopentyl | etc. ; an allyl group, such as

propenyl, etc.; and an aralkyl group, such as benzyl, etc.



um halide as a nmain conponent is generally obtained in the formof a [err]
conposition by the reduction of [err] with hydrogen, netallic alum num
met.al | i'c titanium an organoal um num conpound or organonagmesi um conpound.
More preferably, the solid conplex is a trivalent titanium halide obtained
hy the reduction of [err] (wherein R represents a hydrocarbon group having
froml to 20 carbon atons, X represenﬁs a hal ogen atom and b is a nunber
[err] with an 0rganoalun1nun1conpound ol lowed by treatnment with an et her

conpound and [err]. Bolid eomapdeRonlyrSompiisBig R tahdums @aghesian, al kyl
group, such as nethyl, ethyl, iso-propyl, butyI | so-butyl, anyl, iso-anyl,

hexyl, heptyly rfﬁtdden %Yhn QPQ&E:Y&n &’6 T, %% é&léhn‘&iﬂ&!pcocgéﬂeﬁf sphenyl .,

cresyl, xnyI naphth etc. group, su

cycl ohey - RS dhaeFiy ?%t‘%ée‘d g Ry SRR esfefor 1 <ing

titani um nagne5|un1 a haI en and an el ectrqn donor, as essenti al
component s, %% aﬁP@QtPngﬁFFﬁiﬁﬁ astirari¥Bound a

solid product obtalned by reducing a titani um conpound with an
or ganomagnesi GARRVIPD UM thanant herganomagnesium compound, and then

further treating the treated product with titanium tetra-

chloride.

The titanium compound used to produce the solid
complex (1) may be represented by the formula Ti(OR')X,_.
wherein R' represents a hydrocarbon group having from 1
to 29 carbon atoms, X represents a halogen etdm, and c is
a number of 0<c=4.

The hydrocarbon group R' may be, for example, an
alkyl group, such as methyl, ethyl, iso-propyl, butyl,
iso-butyl, amyl, iso-amyl, hexyl, heptyl, octyl, decyl,
dodecyl, etc.; an aryl group, such as phenyl, cresyl,
xylyl, naphthyl, etc.; a cycloalkyl group, such as

‘ cyclohexyl, cyclopentyl, etc.; an allyl group, such as
propenyl; etc.; and an aralkyl group, such as benzyl, etc.

Any suitable organomagnesium compound having a
magnesium—carbon bond ‘can be used as the magnesium

zcomponent Preferably, the organomagneszum compound is a
lGrignard compound represented by the formula R"MgX wherein

R" represents a hydrocarbon group having from 1 to 20



further treating the treated product with titaniumtetra- chloride. The
titani um conmpound used to produce the solid conplex (IlI) may be represented
by. the formula [err] wherein R represents a hydrocarbon group having from
140 20 carbon atons, X represents a halogen atom and c is a nunber of
O<c[err]4. The hydrocarbon group R may be, for exanple, an al kyl group,
such as nethyl, ethyl, iso-propyl, bugﬁl | so-butyl, anyl, iso-anyl, hexyl,
heptyl, octyl, decyl, dodecyl, etc. aryl group, such as phenyl, cresyl,
xylyl, napht sarben catouscy@?d)aﬂkytemmt%u@h halegeno@Som, ©OFcldpentyl,
etc.”; an allyl group, such as propenyl, etc.; and an aral kyl group, such as

benzyl, etc. pfiyndsiivn?blcompbinloPEpESseited rrw nghBavidtmala R,R,Mg
nagne5|un}carbon bond can be used as the magnesi um conponent.

Preferably, t rgangnmagnesi u ound is a,Gignard co d_represented
by the fornul q\ﬁkng\hegg B sPe ﬁf)‘ﬁr%@ﬁﬁeo g&g%g ?ng from
1to 20 - 16 - carbon atons and X represents a hal ogen atom or

magnesi um congacimdrepresants al hydndearbonmgroupe hdving: ristom [rtg Zlﬂd
[err], which nay be the sane or different,
N carbon atoms. Other suitable organomagnesium compounds
woll be apparént to one skilled in the art.

Examples of +the Grignard compound include
methylmagnesium chloride, ethylmagnesium chloride,
ethylmagnesium bromide, ethylmagnesium iodide,
‘propylmagnesium cﬁloride, propylmagnesium bromide,
butylmagnesium chloride, butylmagnesium bromide, sec-
butylmagnesium chloride; sec-butylmagnesium bromide, tert-
butylmagnesium chloride, tert-butylmagnesium bromide,
amylmagnesium chloride, iso-amylmagnesium chloride,

phenylmagnesium chloride, phenylmagnesium bromide, etc.
Also, examples of the magnesium compound represented by
R;R;Mg include diethylmagnesium, dipropylmagnesium, di-
iso-propylmagnesium, dibutylmagnesium, di-sec-
butylmagnesium, di-tert-butyl-magnesium, butyl-sec-
- butylmagnesium, diamylmagnesium, diphenylmagnesium, etc.
Other suitable magnesium compounds will be apparent to one
skilled in the art.:.nf |

The electron donor may be, for example, mono- Or

polycarboxylic acid ester, and aliphatic carboxylic acid



each represents a hydrocarbon group having from1l to 20 carbon atons.. O her
sui t abl e organomagnesi um conpounds wol | be apparent to one skilled in the
art. Exanples of the Gignard conpound include nethyl magnesium chloride, |
ethyl magnesi um chl ori de, ethyl.nagnesi um brom de, et hyl magnesi um

L odi de, propyl magnesium chloride, propyl magnesi um  brom de,

but yl magnesi um chl ori de, butyl magnesi q{;} brom de, sec- butyl magnesi um

“chl ori de, sec-butyl magnesi um brom de, tert- butyl magnesi um chl ori de,

tert-butyl menasdnobeginie carbdHRAM acid ester) aldcyclicccarhdappnesi um
chl ori de, phenyl magnesi um chl ori de, phenyl nagnesi um brom de, etc. Al so,

exanpl es of the r%gg_&nggitg@ SQW{ES{WchKcFEréitéP?'E&E’&nples

di et hyl magnesi u propyl magnesi um pr opyl magnesi um

di but yl magnesj L = - nesy| di-tert. vl 2 I um
butyl - sec- bu%%lr%rr%egngglleﬁ?ngsﬁi g%’%#a%%e?&%%?ﬁh@r% rlr&e?g;\ag}sll uam etc.” O her
art.

The. ol ect ron T FEEEEE: TRy AFEEEHondie U DR SRR SARR 1 EHTH esi er

and al i phatic-carboxylic acid - 17 - ester, olefinic carboxylic acid

ester, alicy@¥ePkandfsey| -ethyl butyrate, ethyl valerate, methyl
acrylate, ethyl acrylate, methyl methaczylgte, ethyl
benzoate, butyl benzoate, methyl toluate, ethyl toluate,
ethyl anisate, diethyl succinate, dibutyl succinate,
dimeth_yl malonate, diethyl malonate, dibutyl malonate,
diethyl itaconate, dibutyl itaconate, monocethyl phthalate,
dimethyl phthalate, methyl ethyl phthalate, _diethyl
phthalaté, di-n-propyl phthalate, di-iso-propyl phthalate,
di-n-butyl phthalate, di-iso-butyl phthalate, di~-n-heptyl
phthalate, di-n-octyl phthalate, diphenyl phthalate, etc.
and these ester compounds are preferably used.

The organoaluminum compound (b) which should be
used in combination with the transition metal compound (a)
has at least one Al-carbon bond in the molecule.

Examples of the organocaluminum compound include a
trialkylaluminum, such as triethylaluminum,
triisobutylaluminum, tri_hexylaluminum, etc.; a
dialkylaluminum halide such as diethylaluminum halide,

diisobutylaluminum halide, etc.; a mixture of the

trialkylaluminum and the dialkylaluminum halide; and an



ic acid ester or aromatic carboxylic acid ester. Exanples of the electron
donati ve conpounds are nethyl acetate, ethyl acetate, phenyl acetate,

met hyl " propi onate, ethyl propionate ethyl butyrate, ethyl valerate, methyl
acrylate, ethyl acrylate, nethyl nethacrylate, ethyl benzoate, butyl
benzoate, nethyl toluate, ethyl toluate, ethyl anisate, diethyl succinate,
di butyl succinate, dinethyl nalonate, %L_et hyl mal onate, di butyl mal onate,
di ethyl itaconate, dibutyl itaconate, noet hyl pht hal ate, di et hyl

pht hal at e, malkylabhbyanehtsudintas tdtriaethyldibimekanedi tetpabpyirl-

pht hal ate, di-iso-propyl phthalate, di-n-butyl phthalate, di-iso-butyl

phthal ate, dyiaiheray! Bethabehér SLibaBLéybrgahbalentnudl 8bAPYLUNALt hal ate,
etc. and these ester conpounds are preferably used. The organoal um num

conmpound (b) wﬁggcg?sgégé?eg@ ‘&?%é r%%ﬁ_rj%dfngﬂ QReVailt the transition netal

conpound (a) a one Al-Tcar n tehe nol ecul e. Exanpl es of

t he organoal um num c ound ..nclude_a trial ky]al um nu uch as
triethylalum num t r&?‘r%%ut )ﬁhﬁs&m' nﬂﬁ?am’gi(#}ffé%l alcl?ﬁpﬁblﬁ’idsé' eftgfe; a
di al kyl al um num hal i de, such as diethyl al um numh i i sobutyl gl um num

I ide
hal i.de, etc. traaky{gfumbpupyea pixt a‘l’ﬁn?hﬁn"r’ﬁﬁﬁ kxlaipminum.padi num

hal i de; and an .
the dialkylaluminum halide, and the alkylalmoxane are

' preferred, and triethylaluminum, triisobutylaluminum, a
mixture of triethylaluminum and diethylaluminum chloride,
and tetraethyldialmo.xane are more preferred.

To reduce the amount of the copmonents of the
crystalline propylene random copolymer (A) which are
soluble in xylene at 20°C to less than 15 % by weight,
electron donative ;:ompounds {c) should coexist with the
catalyst component (a) and (b) during polymerization.

The elegtron donative compounds (c) which prefera-
bly coexist with the solid complex ( I ) include esters and
anhydrides, such as ethyl acetate, €-caprolacton, methyl
methacrylate, ethyl benzoate, p-ethyl anisate, p-methyl
toluate, phthalic anh}dridé and the like; ethers, such as
di-n-butyl ether, diphenyl ether, diglime and the 1like;
and organophosphorus compounds, such as tri-n-butyl
phosphite, triphenyl phosphite hexamethylenephosphoric
triamide and the like. Also usable as the electron

donative compounds are ketones, amines, amides,



- 18 - al kyl.al noxane, such as tetraethyldi al noxane, tetrabutyl- dial noxan,
etc. Other suitable organoal um num conpounds wi |l be apparent to one
skilled in the art. Anbng those organoal um num conpounds, = the

trical kyl al umi num a m xture of. the trial kylalum num and the di al kyl al um num
hal i de, and the al kyl al nroxane are preferred, and triethylal um num
triisobutylalumnum a mxture of tri_efdﬁzl al um num and di et hyl al um num

chl oride, and tetraethyl di al noxane are more preferred. To reduce the anount
of the copnorbabethershe caykbdRysilengs op)haning anddwoeapol Ydmkags), which
are soluble in xylene at 20C to |l ess than 15 % by wei ght, el ectron donative

conpounds. ( ch3aauksd 1886KES lcoiigolinkds GRicH Va4 eeyleRgsiléns. ansonl) during

e
pol ynmeri zati on.” The el ectron-donative conpounds (cC) Ri ch prefera- bly
coexist with sold &g{qg eXelhdnd #@&,e el St agss. puch as
-ethyl acetat éﬁ‘ St réfé'&lpro afctgn%:g?r%?%’/ nmet %gcrp;ﬁ ate, et g‘? benzoat e,
p-ethyl anisate, p-pethyl tol uate ht ha) i ¢ anhydri de the_like: ethers,
such as di - n-rl?a“s?% ggﬁ ouRt Q3N ?m&m%p{:s (ﬂ%ltﬂéec%tﬁ}g"rﬁ RECPAT
or ganophosphor us conpounds, such as tri-n-butyl phosphite, triphenyl
phosphi t e hee@RfeHAAGOT SRRIFBer: (A ¥Kigh 2%8 SRdubilRein &eg?a'lite as the

el ectron donative conpounds are Kketones, am nes, am des,
20°C xylene-soluble to less than 15 % by weight.

The electron donative compounds (c) which prefera-
bly coexist with the solid complex (II) is the silicon
compound (C').

| The silicon compound (C') represented by the

formula R'R?Si(OR’),, which is preferably used, is a

silicon compound wherein R' represents as a hydrocarbon
group having from 1 to 20 carbon atoms or alicyclic

hydrocarbon group having from 5 to 20 carbon atoms and R?

and R® each represents a hydrocarbon group having from 1
to 20 carbon atoms.
The examples of the alkoxysilane compound are
tetrameth_qusilane, methyltrimethoxysilane, dicyclohexyl-,
diisobutyl-, dioctadecyl- | or dimethyldimethoxysilane,
cyclohexyl-, isobutyl-, octadecyl- or
ethyldimethoxysilane, phenyltrimethoxysilane,
' phénylmethyldixﬁethoxysilane, tetraethoxysilane, methyl-
triethoxysilane, efhyltriethoxysilane,

vinyltriethoxysilane, phenyltriethoxysilane, diphenyl-



--19 - thioethers, al koxysi | anes havi ng Si -0 C linkage,

organosi | i cone conpounds, such as aryl oxysilane. Anpbng these conpounds,
[err]-Tcaprolacton is prefered because to reduce the anount of conponents of
the crystalline propyl- ene random copol yner (A) which are soluble in

xyl ene at 20[err] xylene-soluble to | ess than 15 % by weight. The el ectron
donative conpounds (c) which prefera-ofply coexist with the solid conplex
(I'1) is the silicon conmpound (C ). The silicon conpound (C ) represented by
the formul a |dgdmdthoxyshlanepr ef eddphgnyiddethoxysilanen conputyd-wherein
Rlerr] represents as a hydrocarbon group having from1l to 20 carbon atomns

or alicyclic tpjdiaeayslas OtatiabitExys e, ! ¢idP1eAiMothciytBane] Rl err]
and [err] each represents a hydrocarbon group having from1l to 20 carbon

atons. The exgl Si e conpound are tetranethoxysil ane,
met hyl tri met hoxys anethgﬁg Fgﬁ%kﬁ&g di i sobutyl -, dioctadecyl- or
et o ot o RPRES  BBSn o R0 sqw%“ty'xmuffeéde%ove. o

henyl met hyl di net hox n t et raet ho si | ane, ri et hoxysil ane,
gt hy?/t ri-et KOWQ ogﬁé:%ri %y dimethoxysilgne is prefer éor reducing

the content of 20°C xylene-soluble components of the
crystalline propylene random copc;lymer (A) to be less than
15 % by weight.

Preferébly, a catalyst is used such that the molar
ratio of the Al atom in component (b)/the Ti atom in
componenf (a) is from 1:1 to 1000:1, and preferably from
5:1 to 600:1, and the molar ratio of the component (c)/the
Al atom in the component (b) becomes from 0.02:1 to 500:1,
and preferably from 0.0S:i to 10:1. | |

The other component of the propylene-a-olefin
random copolymer composition of the present invention is
propylene random copolymer obtained by copolymerizing
propylene with a-olefin, wherein the propylene content is
from 35 to 65% by weight and the a-olefin content is from
35 to 65% by weight.

In the propylene random copolymer (B) of the
pres,_ent invention, the propylene content is from 35 to 65%
by weight, preferably from 40 to 60% by weight, more

preferably from 40 to 50% by weight, and the a-olefin



vinyl triethoxysil ane, phenyltriethoxysilane, diphenyl- - 20 -

di met hoxysi | ane, di phenyl di et hoxysi | ane, butyl - triethoxysil ane,

t et rabut oxysil ane, vinyltributhoxysilane, diethyldiethoxysolane, etc. Anbng
t hese silicon conmpounds exenplified above, cycl ohexyl ethyl di met hoxysil ane
Ls preferable for reducing the content of 20C xyl ene-sol ubl e conponents of
the “crystal li ne propyl ene randon1copo% mer (A) to be less than 15 % by

wei ght. Preferably, a catalyst is used such that the nolar ratio of the A

atom i n conpgafiténtbist Eeomi 35t €8 'sa%ca?p%aphtc aprefetably1£tain040000: 1,
and ‘preferably from5:1 to 600:1, and the nolar ratio of the conponent

(¢)/the A 3%8”‘6'8%0%@3%%%:& 4819 £rdid” 90 t €0 o884 L pyand

preferably from he ot her conponent of the
probylene-a-olgé#g random copol ynmer conposition of the present invention is
propyl ene r ald Copol yner obtai ned by copol ynerizing propylene with

ool eT el e Py S oL Sk, OIS BBl g, and he
cop?lyner (B%aggo;hgﬁpolymer (B) is less than 35% by weight, hot tack
strength is insufficient, and if the content of the same
is over 65% by weight, the low-temperature heat
sealability is insufficient.

The molecular weight distribution (Mw/Mn) of the
propylene-a-olefin random copolymer (B) measured using GPC
is preferably less than 4.0. This is becduse if the
moleﬁular weight distribution of the random copolymer is
more than 4.0, processability of the film produced from
the propylene composition of +the present invention
deteriorates. To achieve a narrow molecular weight distri-
bution and narrow composition distribution of the propyl-
ene-a~-olefin random copolymer (B) of the present inven-
tion, a catalyst consisting of at least titanium, magne-
sium, a halogen atom and an electron donor as essential
components is preferred.

Such a catalyst component preferably comprises;

-5ﬁ;a) ajs9l;§_qémp;ex (I) comprising titanium,
'Fﬁégnes;ém,héhﬁ;ibgéh ;;omiaﬁai;n electron donor, as the

essential components,



present invention, the propylene content is from35 to 65% by wei ght,
preferably from40 to 60% by weight, nore preferably from40 to 50% by
weirght, and the a-olef in - 21 - content is from35 to 65% by wei ght,
preferably from40 to 60% by wei ght and nore preferably fromb50 to 60% by
weight. If the propylene content in the propyl ene-a-ol efin random copol yner
(B) is l'ess than 35% by weight, hot _tagk strength is insufficient, and if
the content of thé same is over 65% by weight, the Iovv-tenperature heat
seal ability is insuf{bdi ent organometaliercompaind, diasid i buti on (Mwv Mh) of
the propyl ene-a-ol efin random copol yner (B) neasured using GPC i s

preferably |ess than(&'. aTBi$itén hesmptiend fad i @RI do)
di stribution of the random copolyner i's nore than 4.0, processab| lity of

the film produced fragptRe (gr)opy(ll;p ﬁ&)megsbt | (}réhoéjdﬁshﬁlp t o:?@éﬁgt i on
u |

deteri orates. To achi eve a narrow rm ecul ar “wel

nar r.ow corrposd %Idstil;‘l S:H%I 3%9,‘3“0%{]8 pégp | -tene Ea-% n ran om ¢ 1 east

copol ynmer (B) e pres

titani um rraq:ne- osl,nl témpoiyggl o?e? atom and an el ectron donor as essent i al

As the a-olefin for the propylene-a-olefin random
copolymer (B) of the present invention, the same types of
a-olefin as the ones for the crystalline propylene random
copolymer (A) can be used. That i:s, an a-olefin having
from 4 to 10 cerbon atoms, for example, butene-1, pentene-
1, hexene-l,__ heptene-~1l, octene-1 and 3-methylbutene-1, can
be used, and butene-1 is preferably used. Other suitable
a-olefin will be apparent to one skilled in the art.

The propylene-a-olefin random copolymer (B) of the
present invention may also contain a small amount of
ethylene unless the effects of the present invention are
reduced.

The propylene-a-olefin random copolymer (B) may be
produced ‘either in a liquid-phase or a gas-phase, and in

. particular, is produced preferably under conditions such
that the random copolymer is completely dissolved in the
llquid-ghase, that 1s a so-—called solution polymerization
method in the presence ef a solvent is preferred. In the

case liquid-phase, prodi.zction, the polymerization can be



-conponents is preferred. Such a catal yst conponent preferably conprises;

(a) a solid conplex (Il) conprising titanium magnesium a hal ogen atom
and an el ectron donor, as the essential conponents, - 22 - (b) an
organonetal | i ¢c conmpound, and (c') a silicon conpound as an el ectron donor.
Above (a), (b) and (c') are simlar to thoses described in the production
of the crystall.ine propylene randoanQ olymer (A). As the a-olefin for the
propyl ene-[err]-ol efin random copol yner (B) of the present invention, the-
sanme types obrpetifped din rarmsinaetivessdébventce Examplesi o€ dmamtiisree random
copol yner (A) can be used. That is, an [err]-olefin having from4 to 10

car bon .at ons gofl9entxdneladebdl epRatic PeydLRcarbon eonfitunts,heicinas!,
octene-1 and 3-net hyl butene-1, can be used, and butene-1 is preferably

used. QUhel %ididad ChapBhfie) patdes it 8 2 &8 t CaPSyStd d lizidedAle art.

The propyl en éfin ran copol yner of "fhe present I'nvention may
al so_contai n, g smal by AURA" 59 *LDY | GRA IHLGER, | "SeET S °aha Urddlfisy osent
N hydrocarbori ‘compound, such as benzene, toluene, etc. The
polymerization may be carried out in the reaction media
of the monomer itself, that is a so-called bulk polymer-
ization method. Of these polymerization methods, the
polymgrization in the presence of the solvent is the most
preferable.

The propylene-a-olefin copolymer (B) .of the
present invention i1is produced under polymerization
conditions similar to the usual olefin polymerization
conditions ;with the Ziegler-Natta type catalyst. The
copolymerization temperafqre range is usually of 30-140
C, preferably 30-120 C and the copolymerization is

preferably carried out under the pressure at a pressure
range usually of atmospheric pressure to 50 kg/cIr.
Although the molecular weight of the propylene-a-
olefin copolymer (B) can be controlled to some extent by
altering the polymerization conditions, such as polymer-
ization,temperatgreupg_thg.:gtio of the amounts of the

catalyst components, the ‘addition of hydrogen to the



- The propyl ene-a-olef in random copol ymer (B) may be produced either in a .

| i qui d-phase or a gas-phase, and in.particular, is produced preferably
uneder conditions such that the random copolyner is conpletely dissolved in
the |iquid-phase, that is, a so-called solution polynerization nethod in
t-he presence of a solvent is preferred. In the case |iquid-phase,
production, the polynerization can bhe,, _- 23 - practiced in an inactive
sol vent. Exanpl es™of inactive solvent include aliphatic hydrocarbon
conpounds, slymertization heystemw, isartid inesvi bffettiveal tevimtique

hydr ocar- bon, conmpound such as cycl ohexane, etc.; and aromatic hydrocarbon

conpound, SuCkorc Qﬂuiﬁkﬂﬁ&ﬁla@tﬁeiahﬁ.p0|ynEriZation may be carried
out in the reaction nedia of the nononer Ttself, that is a so-called bul k

pol ymer- ization netRRd. +&X th%eifa gyggriﬁ?%iggygggﬁggﬁ%a ?r}g?pé?la & The

pol yneri zation in the presenc e solvent 1s”the nos

Dol yrer 1 2ati iy ERSAARG | ) “holy ol BSPreBe e PR
conditions with the Ziegler-Natta type catal yst. The copol yneri zation
t enper at ur e %Wﬁ’s&“ yl\l’gf the. ggéerPY ene composition of the

present invention, the amount of the crystalline propylene

random copolymer (A) is from 75 to 95% by weight, prefera-
bly from 80 to 90% by weight, énd that of the éropylene-a-
olefin random copolfmer (B) is from 5 to 25% by weight,
preferably from 10 to 20% by weight as mentioned above.
In the composition, the amount of components which are
soluble in xylene at 20°C is less than 30% by weight,
preferably less than 28% by weight. If the composition is
outside of ithe above-mentioned rangeé, the production .of
laminated “*and oriented £film having excellent ‘:film
processability and excellent low-temperature heat
sealability and hot tack, which is the object of the
present invention, cannot be attained. The amount of these
components in the resulting composition can be estimated
by the additivity of the content of 20°C xylene-soluble
components of the crystalline propylene random copolymer
(A) and that of the prppy}ene-a-olefin random copolymer
(B). Thué, fhe rafidfof‘the éiystalline propylene random

copolymer (A) and the propylene-a-olefin random copolymer



[err], preferably 30-120 [err] and the copol ynerization is preferably
carried out under the pressure at a pressure range usually of atnospheric
pressutre to 50 kg/[err]. Although the nolecul ar weight of the propyl ene-a-
olefin copolyner (B) can be controlled to sonme extent by altering the

pol ymeri zation conditions, such as polyner- ization tenperature or the
rati‘o of the ampbunts of the catal yst spnponent s, the addition of hydrogen
to the -24- poFynmerization systemTs the nost effective techni que
eontrol ling (B9 ksl detérmined ghich Ahaltothkcamatint of ddmprEnts adHicke
propyl ene random copol yner (A) and the propyl ene-a-ol efin random copol yner

(B), in the pelyBbaKlantn GEMRE Bit0R0OE {Had¥LThah B0%Hy iwdhghEe anmount
of the crystalline propyl ene random copolymer (A) is from /5 to 95% by

wei ght, prefera- bly 0 ?Q*é 04 %B@ t Qat t | ene- a-
ol efin random copol y'r"‘rié‘rE ?% _ﬂ?ﬁyoim to &)E%ﬁ\%g gﬁtil %}Eeef (I.}r%eﬁ%y rom 10
to 20% by wei,ght as nentioned oye. In the gcopposition,_the nt of
conponent s P cra'gnsgilaﬁbPemFﬁgx#%‘ﬂer%%eﬁ){e‘jr??mié 1foesssd tqﬁ%g%’by

wei ght, preferably |less _than 28%by weight. |f the conposition is outside
of the abovePREFErshdy ‘fEABL ta B 9 1Y fskn .o ang more preferably from

3 to 20 g/10 min, in order to achieve transparency and the

Ha

high-speed workability in the production of the film. To
obtain a polypropylene composition having the melt flow
rate within the above range and ratio of the crystalline
propyle;'xe random copolymer (A) to the propylene-a-olefin
rapdom copolymer (B) determined aforesaid, it is necessary
to control each melt flow rate of the crystalline propyl-
ene random copolymer (A) and the propylene-a-olefin random
copolymer (B). The intrinsic viscosity of the propylene-a-
olefin random copolymer (B) is from 1 to 2 and its melt
flow rate is from 4 to 8 to achieve superior low-tempera-
ture heat sealability of the f£film produced from the
propylene composition. The melt flow rate may be con-
trolled by regulating the concentration of hydrogen during
the polymerization or by decomposing the produced polymer
with a peroxide. Thus, the polypropylene composition of
the present invention can be obtained by mixing the
crystalline propylene .random copolymer (A) and the

propylene~a-olefin random copolymer (B) of this invention,



| am nated and oriented film having excellent filmprocessability ~and
excel | ent | ow-tenperature heat sealability and hot tack, which is the
obj ect” of the present invention, cannot be attained. The ampbunt of these
cosmponents in the resulting conposition can be estimated by the additivity
of the content of 20[err] xylene-soluble conponents of the crystalline
propyl ene random copol yner (A) and th%% of the propyl ene-a-ol efin random
copol ymer (B). Thus, the ratio of the“Crystalline propyl ene random

copol ymer ( Aluridék t ESndL €4 NhECH | G tird1a NeHERe aRsll Y 'EXow Ta€ds bP) | S
det é&rm ned such that the anmount of conpnents which are soluble in xylene at

20C is less thHhan ézgo@é)y 51#% O%Myprvﬂmﬂ ) & EHBD Sk €5

the
present inventlon wrate of from1l to 50 g/10 mn, preferably

from2 to 30 Og B I erably from3 to 20 g/10 nmin, in order
to achi eve tr%\%parency andlr?ﬁ'g!ﬁ'glgh speed workability in the production of

the.film To obtain | ene _conposi ti aving the nelt flowrate
within the above ran §%ﬁ38¥898$ePﬁe ?9@29%###1 |§% §s8nepfﬁﬁﬁﬁ
copolynmer (A) to the propylene a-olefin random copol yner_ (B) detern1ned
af oresai d, itineeneltQRsHaRN t Beeonif oI NAGRSSARN 4+ COFRAURCEHf Wik

crystalllne propyl -
antioxidant, a neutralizing agent, a lubricant, an

antiblocking agent, an antistatic agent, etc., which are
ordinary used in the art, unless the effects of the
present invention are reduced.

The laminated and oriented film of the present
invention is described as follows.

The laminated and oriented film of the present
invention can be obtained by laminating the aforesaid
polypropylene composition on one or the both surfaces of
a substrate film by conventional methods. Any suitable
substrate film may be used. Preferably, the substrate
film is crystalline a-olefin polymer, more preferably
crystalline polypropylene is wused. The crystalline
polypropylene preferably has an intrinsic viscosity ([71])
of from 1.3 to 4.2 dl/g, wherein the amount of component
which are insoluble in boiling heptane is more than 80%
by weight and the amount of propylene is more than 95% by
weight and stereospecificity is mainly isotactic. Further,

the crystalline polypropylene may be a copolymer of



ene random copol ymer (A) and the propyl ene-a-ol efin random copol yner (B).
The intrinsic viscosity of the propyl ene-a- olefin random copolyner (B) is
from2to 2 and its nelt flowrate is from4 to 8 to achi eve superior

| ow-t enpera- ture heat sealability of the film produced fromthe propyl ene
conposition. The nelt flow rate may be con- trolled by regulating the
concentration of hydrogen during the E?I_ymeri zation or by deconposing the
produced polynmer with a peroxide. ThuS, the pol ypropyl ene conposition of
the present propyllene caande ahthylere byandlong tbwtene<kal | whenedispyl ene
random copol yner (A) and the propyl ene-a-ol efin random copol yner (B) of

this inventi ¢pmonomerdd contBgder 1§008ssi ehen V% ch control their nelt flow
rates by the above nentioned nethods, with a nmethod known to the art such

as melt mxing. The PaniRLEQd' S oTaEALSH! £ Havily B &PRficd kgl on can

be, if necessary, conpoun an anti1oxidant, a neutralizing agent, a

b cent,  SaieG A8 S050prcR AR, Sk R petite slliere
reduced. The | 8 iAbad 208 %é CUpthined” withDit’ §88 1orating the
transparency of the substrate which is the preferred
characteristic the p_olypropylene substrate £ilm inherently
possesses, resuiting laminated and oriented film has
excellent balance of the low-temperature heat sealability
and the hot tack.
The laminated and oriented film of the present
inverﬁ:ion can be obtained by, for example:
adhering a previously formed sheet of a substrate
layer and a previously formed sheet of the polypropylene
composition by passing them betv;ween pressure rollers:;
coating the polypropylene composition in the form
of a solution of dispersion in a solvent, such as toluene,
etc., on the substrate layer to effect lamination;
melt-extruding coating the polypropylene composi-
tion on a substrate layer to effect lamination;
or extruding the polypropylene composition and the
substrate polymer layer through separate extruders and

then bonding them in or at th_e" outlet of a common die



invention is described as follows. The |lam nated and oriented filmof the -
present invention can be obtained by |am nating the aforesaid polypropyl ene "
composi‘tion on one or the both surfaces of a substrate filmby conventi onal
met-hods. Any suitable substrate filmmay be used. Preferably, the substrate
filmis crystalline a-olefin polynmer, nore preferably crystalline

pol ypropyl ene is used. The crystalli Q%é)ql ypropyl ene preferably has an
intrinsic viscosity ([err]) of from1.3 to 4.2 dl/g, wherein the anount of
conponent whi while e thes galjprdpylerd | compesition | andorthe hanb88¥ate wei ght
and the anobunt of propylene is nmore than 95% by wei ght and

st ereospeci f i faterisl rate $£1190t3C td @olften! Beatet.he crystalline
pol ypropyl ene may be a copol yner of - 27 - propylene and ethylene

andfor butene-1, i 9o AAFBACEPIR o7 h8 brdsed £ Ihvelilol) whaghnat ed

and oriented filmhaving a surface layer co I st ng the pol ypropyl ene

conposition of _th resent nyention can be obtain W, t hout teriorating

t he transpar eﬁ%? %eot H@Gé?ubg?¥§?8£v\ﬂ?%ﬁ’q s & :Fﬁhﬁ%gr r 3’% cﬁﬁ?ggfgw'gt ic the
. : : | ami

polypropyl ene atRRl ity o Bidxiaily ' ePOSSHas ®arret®the ' D¥ordtaig od and

polypropylene composition has been laminated thereto as

Y

the heat-seal layer to the substrate layer. Such laminated
and oriented film may be produced by conventional methds.
Such conventional methods include:.

1. préparing an unstretched laminated sheet by
coextrusion of both the polypropylene composition of this
invention and the substrate polyrfter layer in an extruding
die at or near outlet of the extruding die to form the
laminated sheet while the two are still in a molten state,
and then biaxially stretching the laminated sheet,

2. extrusion-laminating the above-mentioned poly-
propylene composition on a substrate sheet, and then
biaxially stretching the laminated sheet, and

3. previously uniaxially stretching a substrate
sheet in the machine direction (MD) in a heated state
through a group of rolls including a metallic roll,
extrusion-laminating the above described polypropylene
composit:.on on the ggigially stretched sheet, and

stretching the e:':trusi'dh-éi"aminated sheet in a traversal



excel | ent bal ance of the | owtenperature heat sealability and the hot tack.
The lamnated and oriented filmof the present invention can be obtained
by,- for® exanpl e: adhering a previously forned sheet of a substrate |ayer
and:- a previously formed sheet of the polypropyl ene conposition by passing
t hem between pressure rollers; coating the pol ypropyl ene conposition in the
form-rof a soluti.on or dlsperS|on in a sglvent, such as toluene, etc., on
the substrate |ayef to effeect |.am nation; nelt-extruding coating t he’

pol ypr opyl enediveption to dtheoMDa Amdmsg rthtesel mgthods, cflieedthilrdninehodn; or
extrudi ng the pol ypropyl.ene conposition and the substrate polymer |ayer

t hrough separ agepgsfeygeds and then bonding themin or at the outlet of a

comon die - 28 - while the polypropyl ene conposition and the substrate
material are still '”Tﬁe”Déhfﬂaéé&lfilﬂh6£|éﬁé”?kégeﬁt|ﬂhﬁén%b@nph8§e”t
I nvention, which can be used wi thout being stretched, is preferably

covaeei 11 oo oA S S R AR A O

subs?rate Iayg& ggcﬂ S £%£5%h is high in a wide range of heat sealing
temperatures. That is, in accordance with the present
invention, there is obtained a laminated film which has
more than 260g of the hot tack strength of 75 mm in width
of the film at heat éealing temperature fange wider than
40°C.

The laminated and oriented film produced by the
above mentioned methods has excellent balance between the
low-temperature heat sealability and hot tack and can be
obtained with a relatively small deposition of adhesive
matter on rolls used during film formation and without
deterioration of transparency of fhe substrate film which
is the perferred characteristic of the substrate film
possesses. Thus, the film is of great practical value.

The present invention is described in more detail
below with reference to Examples, which, however, in no
way limit the present invention. The value of the respec-
tive items described in the DETAILED DESCRIPTION OF THE
'INV?ﬁTION7§$d Examp;eswwe;e determined in the following

manner.



and oriented filmmay be produced by conventional nethds. Such conventional
met hods i nclude: 1. preparing an unstretched | am nated sheet by coextrusion
of- both the pol ypropyl ene conposition of this invention and the substrate
pol ymer layer in an extruding die at or near outlet of the extruding die to
formthe | am nated sheet while the two are still in a nolten state, and
then biaxially stretching the | am natgg sheet, 2. extrusion-lamnating the
above-nenti oned poly- propyl ene conposition on a substrate sheet, and then
bi axi al |y stretchi ng{fhebhteneal ecostert , (frhy Wejghtt)ously uniaxially
strétching a substrate sheet in the machine direction (M) in a heated

state through a groupnef kKald %é;f%ﬂ#ﬂ&ﬂé %{)n@ﬁél HChuhkar magnetic

extrusi on-l am nat.ing the above | ypr opyl ene conposition on the

uniaxially stretched shee d stretchj ng the.,extrusion;|am nated sheet
in a traver sfeSONERESy; FB%F%’B?F‘?‘E’X h&SD° Angﬁacfﬁggé' h&%‘%—"ﬂé{ hi rd
method is preferred. The lamnated filmof_ the present invention has

: ' paby3is)  HaRdbopk, hHRGE %38t r engt h
is high in a wde range of heat sealing

\";r.n cit I
"{i)Random Copolymer", published by Asakura Shoten, 1985.

(2) ethylene content (% by weight):
This is determined by the IR spectral method

described in Koobunshi Bunseki (Polzmer Molecule Analysis)

Handbook, page 256 ;(i)Random Copolymer", published by
Asakura Shoten, 1985.

(3) Melt flow rate (MFR) (g/10 min):

Measured by the method of condition-14 according
to JIS K7210.

(4) Transparency (haze) (%):

Measured according to JIS K7105.

(5) Low-temperature heat sealability (Heat
sealing temperature) (C):

Sealed film obtained by pressing superposed
heat-seai layers of film by means of a heat sealer
(mfd. by Toyo Seiki Seisaku-syo Ltd.) and heated to a
predetermined temperature for 2 seconds by applying a
1oadiof 2 kg/CM”were allowed to stand overnight and

thereafter the films were peeled off each other at 23T,

at a peeling speed of 200 mm/minute, and at a peeling



tenperatures. That is, in accordance with the present invention, there is
obtained a |lam nated fil mwhich has nore than 260g of the hot tack strength
of- 75 ™min width of the filmat heat sealing tenperature range w der than
40{err]. The lam nated and oriented fil m produced by the above nentioned
met hods has excel | ent bal ance between the | owtenperature heat sealability
and-hot tack and can be obtained with relatively small deposition of
adhesive matter on rolls used during ?frn1fornation and wi t hout

deteriorati ogngie t6éLNEFET eney ehikheasepsthat gréfameﬂbﬂ kHehe perferred
characteristic of the substrate f|In1possesses hus, the filmis of great

| d bel
pr ?ﬁtlr g?er\e/ﬁil,g&% %]é npf‘@géﬁ \%ﬂé"ﬁi@%}& m&%e‘é%‘é%hé% bka Qodegﬁk el ow

I'n no way pr esent
i nvention. The val ue th tive i n the DETAI LED
DESCRI PTI ON B “3E ?ﬂ%ﬁ?‘g\? eE)?ﬁ?fﬁ «ffa\tlbé‘@ gg?@ %gﬁé in the foll ow ng
manner . - 30 - (#é%butene 1 content (% Db % ght): This was determ ned
by the 13C nucl ear Hiq W%%éﬁ%ﬁ@gtybégv éﬂﬂﬂry met hod described in

Koobunshi
. The laminated film was cut into samples 75 mm in

width and 100 mm in length. A one side of the sample
was adhered to one of an outer edge of a plate load
spring. Then, the plate load spring was bent by hand
into a U-shape, and the other side of the sample was
adhereé to the other outer edge of the bent plate load
spring so that the heat-seal layer of the sample faced
to the inside. Then, the sample was heat-sealed by
pressing with a heat sealer (mfd. by Tester Sangyo
Co.,Ltd.) and heated to a predetermined temperature
under a load of 2 kg/cI for 2 seconds. Then, a peeling
force was applied to the heat sealed part of the sample
by releasing the hand which was holding the load spring
immediately before raising a heat seal bar. After
removing the sample from the load spring, a length of a
peeled part was measured. Hot tack strength was deter-
mined as the peeling strength at which the peeled
length of the sealed part was 1/8 inch (3.2 mm), with

variation of the spring load.



Bunseki (Pol ynmer Mol ecul e Anal ysis) Handbook, page 258 "(i)Random :
" Copol ynrer", published by Asakura Shoten, 1985. (2) ethylene content (% by
weight): This is determi ned by the IR spectral nethod described in

Koebunshi Bunseki (Pol ynmer Ml ecul e Anal ysis) Handbook, page 256 " (i) Random
Copol ynmer", published by Asakura Shoten, 1985. (3) Melt flow rate (MFR)
"(g/10 min): Measured by the nmethod of ndi tion-14 according to JIS K7210.
(4) Transparency (haze).(%: Measured according to JI' S K7105. (5)
Lowt enper at ure heat (§9akampbhént(wkbth sepe | SglLulsT@eimtizirand [£Er]): Seal ed
firl mobtai ned by pressing superposed heat-seal |ayers of filmby neans of a

heat seal er (20%. (bxsjoy® Bpiddiget aku-syo Ltd.) and heated to a
predeterm ned tenperature for 2 seconds by applying a |load of 2 kg/[err]

T o hore | Sarerhrete” Shapl sty AELgL4 G 4 . i £ ©'
peeking ) 31]60 mgloef goiﬁ.(x)xg' xlyge}xgi, Stﬁgsgémégga‘égr@eéta tt réa sc’él&-t‘ ©
tion was lowered to 20°C and the solution was allowed to
stand for 4 hours. Thereafter, precipitates formed were
filtered away and the filtrate obtained was evaporated
in dryness and dried at 70C under reduced pressure. The
weight of the residue was measured to determined the
content as weight %.

(8) Weight average molecular weight/number
average molecular weight (Mw/Mn):

This was determined by gel permeation chromatog-
raphy (GPC) under the foilowing conditions. The cali-
bration curve was prepared by using standard
polystyrenes.

Apparatus; Type 150 CV, mfd. by Millipore Waters

Co., Ltd.

column; Shodex M/S 80

Measuring temperature; 145°C

Solvent; o-dichlorobenzene

Sample concentration; 5 mg/8 ml

When determination was made under the above

conditions with Standard Reference Material 706 (a



heat seal er when the peeling resistance became 300 g/ 25 nm was enpl oyed as
the heat sealing tenperature. (6)Hot tack strength (g/75nmm: The | am nated
fi-lmwas cut into sanples 75 mmin width and 100 nmin length. A one side
ofs t he sanpl e was adhered to one of an outer edge of a plate load spring.
dIhen, the plate |oad spring was bent by hand into a U shape, and the other
side of the sanple was adhered to the,9ther outer edge of the bent plate
| oad spring so that the heat-seal Iayg of the sanple faced to the inside.
Then, the sapplystyreneiavioy Mv/Mn pfesiligofi NBSa(Nekionssdl er (nfd. by
Tester Sangyo Co.,Ltd.) and heated to a predeterm ned tenperature under a

| oad of 2 kgdrsdd dHrstarkamyls. alkelued ofembileguliarcRenghtappl ied to the
heat seal ed part of the sanple by releasing the hand which was hol ding the

| oad spring & | i€ion b(qj,,p/,ﬁ,)r egfyzng_ %a@%bt%?.ﬁladbar After renoving the

sanpl e fron1t | oad spring, alength of a peeled part was neasured. Hot

tack strength vvas dgt%r Fi@mg’qf%s%%gﬁaﬁgv ng strength at which the peeled
a

| ength of the seale rewa 2 M), with variation of the
spring | oad. - 32 - )
. The obtained film, which easily peeled off

from rolls for longitudinal stretching without staining
the rolls observed with eyes after 10 minutes from
starting of film formation, is classified as O. The
obtained film, which easily peeled off from the rolls
without staining the rolls so much observed with eyes
after 10 minutes from starting of film forﬁaéicn, is
classified as A. The obtained film, which hardly peeled
off from the rolls with staining markedly the rolls
observed with eyes after 10 minutes from starting of
film formation, is classified as X.

(10) Intrinsic viscosity ([7]) (g/dl):

Reduced viscosities were measured with an
Ubbelohden type viscometer in tetraline at 135C on
diluted éémples having a concentration of 0.1, 0.2 or
0.5 g/dl. The intrinsic viscosity was calculated from

the reduced viscosities measured above by the calcula-

~ tion method described in Koobunshi Youeki, Koobunshi

Zikkengaku 11, page 491, published by Kyouritu Shuppan

Co. Ltd., 1981.



(7) conmponent which are soluble in xylene at 20[err] (CXS) (% by weight):
After conpletely dissolving 1 g of a sanple in 100 ml of boiling xyl ene,
the tenperature of the solu- tion was lowered to 20[err] and the solution
was allowed to stand for 4 hours. Thereafter, precipitates fornmed were
filtered away and the filtrate obtained was evaporated in dryness and dried
at 70[err] under reduced pressure. Thg weight of the residue was neasured
to determined the content as weight % (8) Wight average nol ecul ar

wei ght/ nunber average nol ecul agrepereéRtr( EikhAMBe I1hi s was determ ned by gel
perneation chromat og- raphy (GPCT—Under—rhE—fUrromAng conditions. The cali-

bration curve was ar ed y usi ng standard pol st enes. Apparatus; Type
150 ¢V, nid. (By ﬁWBFg§8?§ %?Qéh39Q§§E“W: odex M'S 80 Measuring

tenperature; 145[err] Solvent, o- di chl or obenzene Sanple concentration; 5
mg/ 8 M When det er ni Aal+bnflask ragivippet wittie aalshigrerndirefdux gonir

Standard Reference Material 706 (a
denser, dropping funnel and thermometer was flushed
with argon. Therein was placed 32.0 g of magnesium
turnings for ﬁse as a‘Grignard reagent.'Then 120 g of
butyl chloride and 500 ml of dibutyl ether were placed
in the dropping funnel. Abcut 30 ml of the resulting
mixture was added dropwise to magnesium in the flask to
initiate a reaction. After initiation of the reaction,
the dropwise addition was continued at 50C over the
course of 4 hours._Aftér completion of the addition,
the reaction was further continued at 60C for 1 hour.
Thereafter, the reaction mixture was cooled to room
.temperature. The obtained solid was then separated by
filtration.

The concentration of butylmagnesium chloride in
dibutyl ether was determined by hydrolyzing the chlo-
ride witﬁ_l-N sulfuric acid, followed by back titration

. with 1-N agqueous sodium hydroxide solution using phe-
nqlphthalein as an indicator. The concentration was

"1found to be 2 1 mol/l

(b) Synthe51s of solid product



- 33 -polystyrene having Mv Mh of 2.1) of NBS (National Bureau of

St andards), a val ue of nolecular weight distribution (MV M) of 2.1 was
obtained. (9) Film processability The obtained film which easily peel ed
off« fromrolls for longitudinal stretching without staining the rolls
observed with eyes after 10 mnutes fromstarting of filmformation, is
classified as 0. The obtained film whygch easily peeled off fromthe rolls
wi t hout 'staining the rolls so much observed with eyes after 10 m nutes from
starting of filmfornit5@0-ml sfldsis sduigppbeds With o stherelrt anded film

whi ch hardly peeled off .fromthe rolls wth staining nmarkedly the rolls
observed w t haepppingt andel Myde!t EtudHedN W ldrigdmf Thien™4or mt iogn, s
classified as X ?10 Intrinsic viscosity ([[err]]) (g/dl): Reduced
viscosities WaagaABASE! g\ 18, nddREd PRUEderiB oGP RERT U abdl T 2l i ne

at 135[err] on dilufed sanples having a concentration-of 0.1, 0.2 or 0.5

g/ dl-. The intgLngi h8§&0SI S 0 e u IsScosities
nmeasur ed abpvght')?/ ?hgbggl %ﬁg%?g\?i%ﬁaén%%%éd&}gé{:sﬁ%g% ﬂﬁg%oﬁ%ﬁs I Youeki ,
Koobunshi 21 kigadath 15 £B20% ‘el sShiiay. Mha, WoomiPRy @ Htd-

organomagnesium compound synthesized in (a) was gradu-

DL€

ally added by drops from the dropping funnel over the
course of 4 hours while keeping the temperature in the
flask_at 5C. After completion of the dropwise addition,
the reaction mixtufe was stirred at room temperature
for an additional 1 hour. The obtained solid was sepa-
rated from the liquid; washed repeatedly 3 times with
240 ml of hexane and then dried under reduced pressure
to obtain 45.0 g of a brown solid product.

The solid product was found to contain 1.7% by
weight of titanium atoms, 33.8% by weight of ethoxy
groups and 2.9% by weight of butoxy groups.

The solid product showed utterly no obvious dif-

fraction peak in the wide angle X-ray diffraction

pattern obtained by using Cu-K, line. This fact demon-

strate that the solid product was of an amorphous

. structure.

(c) Synthesis of_es#éfffréated solid



- 34 - REFERENCE EXAMPLE 1 (a) Synthesis of organonmagnesi um conpound A 1-1
flask equi pped with a stirrer, reflux con- denser, dropping funnel and

t hermroheter was flushed with argon. Therein was placed 32.0 g of magnesi um
turnings for use as aGignard reagent. Then 120 g of butyl chloride and 500
m of dibutyl ether were placed in the droppi ng funnel. About 30 ml of the
resulting m xture was added dropw se_t£ magnesiumin the flask to initiate
a reaction. After initiation .of the reaction, the dropw se addition was
continued at 50[err] Aoleo-hheﬂ:@sks%s)fﬂhétmd withf tangoromThen énSof the
addi'tion, the reaction was further continued at 60[err] for 1 hour.

Thereafter, Nef adel sonid ﬁk&&ﬁc’é’aéu EaPh&d 19 (WpMieeinigg e. The
obtai ned soli'd was t hen separ at ed tration. The concentration of

chi b 11 de: withupy S8 urachf b Wféﬁ)ﬁﬁé%d@%%iﬂ"*@ PR
saueous <ou L e o e S LA U T B

to react at 95C for 1 hour. After reaction, the reac-

tion mixture was separated into solid and liquid prod-
" ucts. The solid product ﬁas washed with toluene.
(d) Synthesis of solid catalyst (activation treatment)
After complefion of washing in above (c), 16.2
ml of toluene, 0.36 ml (1.3 mmoles) of diisobutyl
phthalate, 2.2 ml (13 mmoles) of butyl ether and 38.0
ml (346 mmoles) of titanium tetrachloride were added
into the flask. The resulting mixture was allowed to
react at 95C for 3 hours. After completion of the reac-
tion, the obtained solid was separated from the liquid
and washed twice with 33 ml of toluene at the same
temperature. The above-mentioned treatment with a
mixture of diisobutyl phthalate, butyl ether and tita-
nium tetrachloride was repeated once more under the
same conditions. The thus treated solid was washed 3
times with 33 ml of hexane to obtain 5.0 g of an
ocherous SOlld catalyst._The solid catalyst contained
2.0% by weight of titanium atom and 15.6% by weight of

phthalic ester.



(b) Synthesis of solid product - 35 - A500-m flask equipped with-a
stirrer and dropping funnel was flushed with argon. Then 240 ml of hexane,
5.4 g (15.8 nmol es) of tetrabutoxytitaniumand 61.4 g (295 muol es) of
tetraet hoxysilane were placed therein to forma uniformsolution. Then, 150
m of organomagnesi um conpound synthesized in (a) was gradu- ally added by
.drops fromthe dropping funnel over trh course of 4 hours while keeping the
tenperature in the flask at 5[err]. Aft'er conpletion of the dropw se

addi tion, the(epdteparatidniiof propylenecprepolymarizapiontcatalyst an
additional 1 hour. The obtained solid was sepa- rated fromthe |iquid,

washed repeatedly 3 tigTRs 500-h1248abtof  e§rpHEd ARLLR 8B i dRsL UnftRs

reduced pressure to obtain 45.0 g of a brown solid product. The solid

el gt of ot 1S ctot 9%, SDEREntF BHELPled AlRAR ShiEara. ) o

proguct, ShoVEd Wil i 5 s ! cpbRAREEY, Feplagsa it &o 0 e

str?te that tﬁf%égg;é{F¥ﬁ£¥ggf€gi§1?54agmggg;pggugriethylalminium
(hereinafter abbreviated as TEA), 0.124 mmoles of
cyclohexylethyldimethoxysilane (hereinafter abbreviated
as CHEDMS) and 0.01 g in terms of Ti atom of the solid
catalyst obtained in (d) described above were added
into thé flask. With the temperature in the flask
ma;ntained at 20C or below, propylene was continuously
fed into the flask while regulating the amount of
absorbed propylene to obtaiﬁ polypropylene/solid cata-
lyst of prepolymerization catalyst = 2.4 (weight ra-
tio). '
.(f) Production of propylene-d-olefin random copolyqer
(B) |

Propylene-a-olefin random copolymer was pro-

duced with the propylene prepolymerization catalyst ob-
tained in the (e) by above a continuous polymerization
process.

A polymerization reaction was continuously car-

ried out in a 100-1 ieactor which was muffled with a



structure. (c) Synthesis of ester-treated solid - 36 - A 100-nm flask:
was flushed with argon. Then 6.5 g of the solid product obtained in (b),
16:2 mM of toluene and 4.3 m (16 noles) of diisobutyl phthalate were

pl aced therein. The resulting m xture was allowed to react at 95[err] for 1
hour. After reaction, the reac- tion m xture was separated into solid and
li quid prod- ucts. The solid product washed with toluene. (d) Synthesis
of solid catalyst (activation treatment) After conpletion of washing in
above (c), lthet-water tjaokets, equippeld witR anstisreof andi sobuéed!

pht hallate, 2.2 m (13 mmol es) of butyl ether and 38.0 ml (346 mmol es) of

titani umt et naictl athed rasytdiondgedutiba.t he flask. The resulting m xture was
allowed to react at 95[err] for 3 hours. After conpletion of the reac-

tion, the obtained sqg epaR2hg! 8lnikeiknse 1601 £ P IRSRECe (Wi CO

with 33 ml of toluene at the Sanme Tenperature he above- nentloned
i um tet r achi B & v d E%ef‘;‘erg?” 3*%5?%3@“%’8%%%@%%%&% FhER ons.  The
thus treated sstozlzl'zger\ﬁlaslo\'\%s g of the prepolymerization catalyst and
27.5 g of TEA were slurried therein and circulated with
stirring, then the ;esulting slurry was continuously
fed into.the reactor at the speed of 15 1l/hr. TEA as
co-ca#alyst was diluted with n-hexane in a 80-1 vessel
.and fed into the reactor at the speed of 0.035 kg/hr in
the terms of TEA.

CHEDMS, used as a stereoregular improving agent,
was fed into the reactor at the speed of 0.00465 kg/hr
in a method similar to that discribed above with regard |
to the co-catalyst.

Propylene and l-butene as monomers were continu-~
ously fed into a 300-1 vessel at the speed of 3.6 kg/hr
and 12.9 kg/hr, respectively, and simultaneously n-
hexane was fed into the vessel to keep the liquid level
fixed. The resulting solutidn of monomers were com-
pressed with a pump, and cooled to about -STL then was
fed into the reactor at the speed of 64 kg/hr.

Hydrogen, as molecular-weight controlling agent,

was fed into the reactor by means of flowing contin-



times with 33 m of hexane to obtain 5.0 g of an ocherous solid catalyst.
The solid catal yst contained 2. 0% by wei ght of titaniumatomand 15. 6% by
wei ght " of phthalic ester. - 37 - (e) Preparation of propylene

prepol ynerization catalyst In a 500-m reactor equipped with a stirrer, was
placed 100 m of thoroughly purified hexane. The atno- sphere in the system
was “t horoughly replaced with n|trogen Thereafter 1.24 nmol es of
triethylalmnium (hereinafter abbreV|a?ed as TEA), 0.124 mol es of

cycl ohexyl et hydubsXIgetirte tHeamonpmercifeadit tinabbThe i témperatiGté(d4) and 0. 01
ginterns of Ti atomof the solid catalyst obtained in (d) descri bed above

vere added i niwe thgadtas ks MdihtahfelicaRenotliy inddnze of &&Fut[&ﬂ:&hgl ned at
20[err] or belom/ propyl ene was continuously fed into the flask while

2921100 Lo Pl g ! o hebgap sarpgpaare o
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sure of the reactor was regulated at 15 kg/cliG. (the
concentration of the monomer in the reactor was 3.1%).
A small amount of methanol was added to the
polymerization solution extracted from the reactor and
terminated the polymerization reaction, then the
unreacted monomer was removed by depressurizing. Fur-
ther, after washing copolymer with alkaline water, the
monomér was removed by steam in a large amount of water
and copolymer was obtained at the speed of 2 kg/hr.
Drying was carried out in a vacuum drier with heating

equipment. The content of butene-l1 of the obtained

copolymer measured by !3C-NMR was 57.9 % by weight and
the obtained copolymer had intrinsic viscosity of 1.6
dl/g measured in tetraline solvent at 135C. It was also

found thét MFR was 5.6 and Mw/Mn was 3.6.

REFERENCE EXAMPLE 2

- (a)Preparation of the solid catalyst

The solid catalyst was prepared by the method

described in the Example 2 of JP-A-60-228504, the



duced with the propyl ene prepol ynerization catalyst ob- tained in the (e) -
by above a continuous polynerization process. A polynerization reaction was
continuously car- ried aut in a 100-1 reactor which was nuffled with a -
38: - hot-water jacket, equipped with a stirrer and filled with the reaction
solution. After preparing a mxture of 150 1 of n-hexane and 27.5 g of TEA
in tthe 250-1 vessel equipped with stjrbeg, 70.5 g of the prepol ynerization
catal yst and 27.5 g of TEA were slurried therein and circulated with
stirring, thdisclesursubfi which uis yhewein dricorpordted dy irefier-he react or
at- the speed of 15 1/hr. TEA as co-catalyst was diluted with n-hexane in a

80-1 vessel aheel.e@nenbBthlifedcssid cdtdiPs® RS flurdd GRb daHtdid n the

terms of TEA. CHEDMS, used as a stereoregular inproving agent, was fed into

the reactor g of hao3peedeotals AR4GRS/ da 10, 5 THALG £ Dl R0y L hat
yl'ene an -b

di scri bed above wth regard to the co-catalyst. Prop utene as

Eg?ﬁpers mer%I%%%gl g 8ug%yt£gdséfi8 g%éggyétyessel at the speed of 3.6

(b)Production of crystalline propylene random copolymer
(A-1)

The catalyst component prepared in the Reference
Example 2 (a) was supplied to a thrée-series polymer-
ization reactor such that the polyﬁerization tempera-~
ture became 65C, the polymerization pressure became
from 7 to 15 kg/cIfG, and the average residence time
became 2.5 hours, and while simultaneously supplying
2.7 mols/hr of diethylaluminum chloride (hereinafter
abbreviated as DEAC) and 0.08 mols/hour of €-

caprolacton (Al/€-caprolacton = 100/3 molar ratio),
propylene and butene-l1 were continuously fed at a H,

concentration in the polymerization reactor of 1.5 % by

volume to conduct a gas phase polymerization.

The obtained copolymer of propylene-butene-l1 was
-found to contain 76.9 % by weight of propylene and 23.1
% by weight of butene-1. MFR, CXS and Mw/Mn of the
oypained copolymer were found té be 1.6, 12.7 and 4.3,

respéctively. - - o -



and 12.9 kg/hr, respectively, and sinmultaneously n- hexane was fed into the
vessel to keep the liquid |evel fixed. The resulting solution of nmononers
were com pressed with a punp, and cooled to about -5[err], then was fed

i ntto the reactor at the speed of 64 kg/hr. Hydrogen, as nol ecul ar-wei ght
controlling agent, was fed into the reactor by neans of flow ng contin-

- 39- uously into the nononer feed |Inf _The tenperature of the reactor is
mai ntai ned at 40[err} by neans of regulating the tenperature of cooling
wat ey for nononer sol ution and gdi@eds AW gOf t he hot-water jacket. The
pres- sure of the reactaor was . . err]. (the concentration
of the nmononer in the reactor was 3. 1@@. A snmal | anmount of nethanol was
added to the pol yner Az S6t8AYSS coppanent rag t £el kowsnWak preraned v

term nated the pol ynerization reaction, then the unreacted nononer was
renoved by demiempsurthe spliducatalegst ebteinedsin nthe GefesariceM t h al kal i ne
wat er, the nononer was renoved by steamin a | arge anount of water and
copol yner wagsaigdienad (d) abevapeed of 2 kg/hr. Drying was carried out in a
vacuum drier with heating equi pment. The content of butene-1 of the

obt ai ned (a) Catalyst component

In a 250-1 reactor equipped with a stirrer was
placed 150 1 of thoroughly purified hexane. The atmo-
sphere in the system was thoroughly replaced with
nitrogen. Thereafter 3.2 moles of TEA , 0.32 moles
CHEDM and 51.8 g in terms of Ti atom of the solid cata-
lyst obtained in the Reference Example 1 (d) mentioned
above were added into the flask. With the temperature
in the flask maintained at 25C, 2.8 kg of propylene was
continuously fed into the flask for 2 hours.
(b)Production of crystalline propylene random copolymer
(A-2)

The catalyst component prepared in the Reference
Example 3 (a) was supplied to of a three-series poly-
merization reactor such that the polymerization temper-
ature became 80C, the polymerization pressure became
from 7 to 15 kg/clG, and the average residence time
became 6 hours, and whlle 51mu1taneously supplying 50

R

mmols/hr of TEA and 5 mmols/hour of CHEDMS (Al/CHEDMS

10/1), propylene, ethylene and butene-l were continu-



copol ymer measured by 13C-NWR was 57.9 % by wei ght and the obtained
copolynmer had intrinsic viscosity of 1.6 dl/g nmeasured in tetraline solvent
at- 135[err]. It was al so found that MFR was 5.6 and Mv Mh was 3. 6. '
REFERENCE EXAMPLE 2 (a)Preparation of the solid catalyst The solid catalyst
was prepared by the nethod described in the Exanple 2 of JP-A-60-228504,
the” - 40 - disclosure of which is Q?[gin i ncorporated by refer- ence.
The obtained solid catalyst was found To contain 4.9 mml of titanium atons

and 0.35 mmlyahynfadt axyadhp hdehtidtilon 18 %0ld dolghakyehriol) Production
of crystalline propyl ene random copol yner (A-1) The catal yst conponent

prepared in the erenge e SeStR P4 ege-series

pol ymer- iza Fgr?%?’eag op'ggé%n?#aﬁ%ﬁgp%y%%rl zé# ieagr#%e%)ﬁegr%e- ture becane
65[err], the pﬁléneriz%iion pressure became from7 to 15 kg/[err], and the
aver age resi & eri 8Bane 2.5 hours, and while sinultaneously supplying

2. 7. mol s/ hr of diethylalunminumchloride (hereinafter abbreviated as DEAC)
and 0.08 nol s/ hour oThgeepbiained copolymer of propylene-ethylene-

butene-1 was found to contain 88.6 % by weight of
propylene, 1.2 $ by weight of ethylene and 10.2 % by
weight of butene-l. MFR and CXS of the obtained copoly-

mer were found to be 3.9 and 2.4, respectively.

EXAMPLE 1

The crystalline propylene random copolymer (A-1)
obtained in the Reference Example 2 was added to 6.15 %
by weight of calcium stearate, 0.1 % by weight of
Sumilizer®-BHT, 0.05 % by weight of Irganox® 1010 and
0.09 % by weight of 2,5-dimethy1fdi-(terf-butylperoxy)-
hexane, and then mixed with a Henschel mixer. The
resulting mixture was melt-extruded by a 40lmm¢
extruder to form pellets. The MFR of the obtained pel-
lets was found to be 7.9 and their Mw/Mn was 3.1. Then,
85 % by weight of the obtained pellets and 15 % by
weight of propylene-@-olefin random co-polymer (B)
6bta;ﬁed iq'the Reference Example 1 were mixed with a
Henschel mixer'aﬁa the geéﬁiting mixture was melt-

extruded bv a 40 mmd extruder to form pellets having



caprolacton (Al /[err]-caprolacton = 100/3 nolar rati o), propylene and
butene-1 were continuously fed at a [err] concentration in the B

pot ynmeri zation reactor of 1.5 % by volunme to conduct a gas phase
polrymeri zati on. The obtai ned copol ymer of propyl ene-butene-1 was found to
eontain 76.9 % by wei ght of propylene and 23.1 % by wei ght of butene-1.
MFR,” CXS and Mw/ Mh of the obtained copal yner were found to be 1.6, 12.7 and
4.3, respectively. - 41 - REFERENCE'EXAMPLE 3 A catal yst conponent as

fol | ows was phepmompdsi tionngft pelgprogylenadl yahdomt copelymer tdleouef er ence
‘Exanple 1 (d) above. (a) Catal yst conponent In a 250-1 reactor equipped-

with a stirram wablel ace@16aQ #hal thhesovspby %J’-ééxﬁﬁox‘i&i’«@f%ﬂ he at mo-
er

sphere in the systemwas thoroughly replaced with nitrogen. eafter 3.2

Cata: lyst oSCHHHETY BF SrenmPcRLLA csal) of SEafEomn Noierahove vere
added into the flask. Wth the tenperature in the flask maintained at
25[err], 2.8 H§20dflDpand heat-wasl layers of surfaces made of the
above-mentioned pellets was produced with a tenter-type
stretching machine. FS2011D for the base film was melt-
extruded at a resin temperature of 257°C and the above-
mentioned pellets for the heat-seal layer was melt-
extruded at a resin témperature of 222°C, and then
quenched with a cooling roll of 30°C to solidify into
the form of sheet 0.9 mm in thickness. Subsequently,
the sheet was preheated. The preheated sheet was longi-
tudinally stretched 5-times at a stretching temperature
of 120T3by making use of the difference of peripheral
speeds of the rolls of the longitudinal stretching
machine, tranversally stretched 8-times at a stretching
temperature of 157°C and heat treated at 165C to obtain
a three-layer two-component stretched film composed of
a sealané'layer 1 4m in tﬁickness and a base film 20
4m in thickness without any inferiority of film forming

caused by the adhesion to the rolls when the film

forming was conducted for a relatively long time.



continuously fed.into the flask for 2 hours. (b)Production of crystalline
propyl ene random copol yner (A-2) The catal yst conponent prepared in the
Ref erehce Exanple 3 (a) was supplied to of a three-series poly- nerization
reactor such that the polynerization tenper- ature becane 80[err], the

pol ymeri zation pressure became from7 to 15 kg/[err], and the average
resirdence tine becanme 6 hours, and whi,,e_sinultaneously supplying 50
mol s/ hr of TEA and-5 nmol s/ hour of CHEDVS (Al /CHEDVMS = 10/ 1), propylene,
et hyl ene and but ene-Ehefilm aragessability; hegfsspalecgemperature]
concentration in the polynerization reactor of 0.25 * by volunme to conduct

a gas phase hotytack zettemyti hend trnsphrenny (haze)f off dhel ebe- et hyl ene-
butene-1 was found to contain 88.6 % by weight of propylene, 1.2 % by

wei ght of etpyiges #0Th19r@ fdih Vi WubIE DWedhr.l. MR and CXS of the
obt ai ned copoly- nmer were found to be 3.9 and 2.4, respectively. EXAMPLE 1

The. crystall i ne propyl ene random copol yner (A-1) obtained in the Reference
Exanpl e 2 was added to 0.15 %

EXAMPLE 2

The crystailine propylene random copolymer (A-1)
obtained in the Reference Example 2 was melt-extruded
by a 40 mm$ extruder to form pellets by the same proce-
dure as in Example 1. The same procedure as in Example
1 was repeated expect for changing the proportion of
the obtained pellets and propylene-&-olefin random
copolymer (B), and propylene random copolymer composi-
tion was obtained as shown in Table 1. The results of

evaluation of this composition are shown in Table 2.

EXAMPLE 3

The crystalline propylene random copolymer (A-2)
obtained in the Reference Example 3 was added to 0.15 %
by weight of calcium stearate, 0.1 % by weight of
Sumilizer®-BHT, 0.05 % by weight of Irganox® 1010 and
0.03 % by weight of 2,deimethyl-di-(tert-butylperoxy)-
hexane, and then.mixed with a Henschel mixer. The
resﬁlting mixture was melt-extruded by a 40 mm¢

extruder to form pellets. The MFR of the cbtained pel-



by wei ght of calciumstearate, 0.1 % by weight of Sumlizer"-BHT, 0.05 % by
wei ght of Irganox 1010 and 0.09 % by wei.ght of

2,5-dirret hyl -di - (tert-butyl peroxy)- hexane, and then m xed with a Henschel
m xer. The resulting m xture was nelt-extruded by a 40 nmjerr] extruder to
f.orm pellets. The MFR of the obtained pel- lets was found to be 7.9 and
theit MV Mh was 3.1. Then, 85 * by weight of the obtained pellets and 15 *
by wei ght of propylene-[err]-olefin random co-polyner (B) obtained in the
Ref er ence Exdgtise whsiwdr.d mindethei rhtioHofisMhAin wasr3 dhd Thee samell ti ng
mxture was nelt- extruded by a 40 mjerr] extruder to form pellets having
- 43 - the cypysddird & thel ¥RaapIkelcwadnfepestsd! exEsptheo in Table 1
bel ow. The three-layer two-conponent filmconsisting of a base film made of

Sum tomo Nobl gﬁ@% ?ﬁ%g@%ﬁ:&bﬁealﬁ ltﬁ&eaﬁtainé&rﬁéffétm of the
e el "fets was pro

above-nention uced with a tenter-type stretching machine.
FS2011D for the hase filn sz extru esi_n o e of

257[ err] and RYRPY; eg’\?e-& %ﬁf%ﬁﬁ%q#eq%pdqﬁ%p%{rhgaﬁéa -segggﬁ y%#%vvas mel t -
extruded at a resin teqﬁfrature of 222LerrL, agd hﬁg,qgquhed {Mth a
cooling rol | TndRs SAROLygeTcogpepitipg was obtained as shown in

Table 1. The results of evaluation of this composition

are shown in Table 2.

COMPARATIVE EXAMPLE 1

The crystalline random copolymer (A-1l) was
individually evaluated and the results of evéluation of

this composition are shown in Table 2.

COMPARATIVE EXAMPLE 2

The same procedure as in Example 1 was repeated
expect for changihg the proportion of the cfystalline
propylene random copolymer (A-1l) and propylene-a-olefinA
random copolymer (B), and a polypropylene composition
was obtained as shown in Table 1. The results of evalu-

ation of this composition are shown in Table 2.

COMPARATIVE EXAMPLE 3
The same procedure as the Example 1 was repeated

except the crystalline propylene random copolymer (A-1)



the formof sheet 0.9 . mmin thickness. Subsequently, the sheet was
preheated. The preheated sheet was longi- tudinally stretched 5-tines at a
sttetching tenperature of 120[err] by naking use of the difference of

peri pheral speeds of the rolls of the Iongitudinal stretching machine,
tranversal ly stretched 8-tinmes at a stretching tenperature of 157[err] and
heat” treated at 165[err] to obtain a.tgy ee-l ayer two-conponent stretched
filmconmposed of a sealant layer 1 [err]min thickness and a base film 20
[err]min thiwvdehesplacedo by Tafmenf XRIX0T W Foduded by Mirgudaused by the
adhesion to the rolls when the filmforning was conducted for a relatively

ong LI ne,  PeEb Ll bl s cBtaly ok 10715 s oRledgmer atur e, hot
e

tack strength and transparency (haze) -"tal ned m are shown in

Table 2 belo nﬁéé&? c 0&4P c olymer (A-1)
obtained in t e e?@h?eEEQZh%Fibgk #?8é£f$§%é%5%£ Qé??#% ext ruder
to formpellets t he ur e e 1. The, sane procedure
as in Exanpl émTRNé: @gg@%@a g?ﬁeengbPegh%ﬁg?%W’Ph%‘p?%H-'o t he
obtalned pel l ets and propyl.ene-a-olef in random

results of evaluation of this composition are shown in

Table 2.

COMPARATIVE EXAMPLE 4

The same precedure as the Example 1 was repeated
except the crystallinelpropylene random copolymer (A-1l)
was replaced by a propylene-ethylene copolymer (MFR is
11;3, ethylene content 4.5 % by weight) and the
polypropylene composition shown in Table 1 was ob-
tained. The results of evaluation of this composition

are shown in Table 2.

COMPARATIVE EXBMPLE 5

The same procedure as in Example 3 was repeated
' excep the propylene—a-olefin random copolymer (B) was
replaced by PB-1 (M2481: Produced by Mitsui Petrorium
) Chemical Co. Ltd., MFR is 8 8, the content of butene-1
is 80.6 % by weight), and the propylene random copoly-

mer composition as shown in Table 1 was obtained. The



copolyher (B), and propyl ene random copol ynmer conposi- tion was obtained as
shown in Table 1. The results of evaluation of this conposition are shown
i n- Tabl'e 2. EXAMPLE 3 The crystalline propyl ene random copol yner (A-2)
obt:ai ned in the Reference Exanple 3 was added to 0.15 % by wei ght of

cal ciumstearate, 0.1 % by weight of Sum|izer-BHT, 0.05 % by wei ght of

| rganox 1010 and 0. 03 % by wei ght of 5-di et hyl -di -(tert-butyl peroxy) -
hexane, and then mixed with a Henschel nixer. The resulting m xture was
mel t - ext r udedregultsiEingualiation ofethis tomposttiohsardhehdn® D4 t he
obt ai ned pel - - 45 -.letswas 4.4 and the ratio of MV WMh was 3.0. The
sanme’ procedurrable t2we Exanple 1. was repeated except for changing the
proportion of the obtained pellets and propylene- a -olefin random
copolymer (B), and propyl ene random copol ynmer conposition was obtai ned as
shown in Table 1. The results of evaluation of this conposition are shown
in Table 2. COWARATI VE EXAMPLE 1 The crystalline random copol yner (A-1)
was individually evaluated and the results of eval uation of
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this conposition are shown in Table 2. COVPARATI VE EXAMPLE 2 The sane
procedyre as in Exanple 1 was repeated expect for changing the proportion
ofthe crystalline propyl ene random copol ynmer (A-1) and propyl ene-a-ol efin
random copol ynmer (B), and a pol ypropyl ene conposition was obtai ned as shown
isn Table 1. The results of evalu- ation of this conposition are shown in
Tabl’e 2. COVPARATI VE EXAMPLE 3 The sanmgg procedure as the Exanple 1 was
repeat ed except the crystalline propyl ene random copol yner (A-1) - 46 -
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eval uation of this anpﬁqifinn dr el shHo iniTabl @ 2. COVPARATI VE EXAMPLE 4
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pol ypropyl ene coMTabl e 4 was ob- tained. The results of
eval wati oh of thi $hi i t| on are shown in Table 2. COWPARATI VE EXAVPLE 5
Réplaced was repeated excep the '

The sane procedurelgﬁ1
pr opyl ene- a- ol ef i n’ﬂﬂ er (B) was replaced by PB-1 (WP48T:
Co. Ltd., MFR is 8.8, tge Cont;entho'f

Produced by M tsui !
butene-1 is 80.6 % by wei ght), and t he_.pfgpy! ene random copol y-__ner
coffposition as shown in Tabhle 1 was obtalned. The - 47 - results of
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This Sheet Has Been Replaced - 49 - [err] [err] - 50 - Wth regard to
the film the wider the tenpera- ture range within which the hot tack
strength is satis- factory, the better the hot tack property of the film
As 'shown in Table 2, the |lam nated and oriented filmof Exanple 1 had a hot
ttack strength of 260 g/ 75 mmor nore within the tenperature range of 95 to
135[%err], the filmof Exanple 2 had a t tack strength of 260 g/ 75 nmm or
nore within the ténperature range of 1 to 145[err] and the film of

Exanpl e 3 had a hot twith stega e fthed EiQm/5 the aidee’ ehe thinpeirle
tenperature range of 95 to 145[err], and all of the films in Exanples 1 to

3 had a h ' | aal
ad a hot tpgkesStarget Hithir %ﬂéﬁ? %lﬁ;"lﬂ(ﬁ:‘t ol @tt:*é?@%;i §%| tss"f""?%an

tenperature range w der than 40[err were bette

Comparal e Craibhes; e oKe0ederie Wil 4 BBty BEBLOR g, Sor [ bec
oriented T11ME WLhGuR #R9FaBTe 4C oS i hatod Had Srdented $lum 53 20! 1 1Y

Example 1 had a hot tack strength of 260 g/75 mm or

more within the temperature range of 95 to 135°C, the

film of Example 2 had a hot tack strength of 260 g/75

mm or more within the temperature range of 105 to 145C

and the film of Example 3 had a hot tack strength of

260 g/75 mm or more within the temperature range of 95

to 145C, and all of the films in Examples 1 to 3 had a

hot tack strength of 260 g/75 mm or more at heat seal-~

ing temperature range wider than 40%3, which were better

results than Comparative Examples. |

In accordance with the present invention de-

scribed above, the polypropylene composition can be

used to prepare laminated and oriented films with a

good balance between low-temperature heat sealability

and hot tack srength, with good processability when

formed into a film, and also laminated and oriented

'“film having a surface layer comprising said

polypropylene composition can be obtained.



ry

and hot tack srength, with good processability when for
al so Ian1nated and oriented filmhaving a surface |ayer
poel ypropyl ene conposition can be obt ai ned. - 51- v%at
A propylene-[err]-ol efin random copol yner conpo- sition

olefin in an amount irof Brépyreney-dEd£it raidbn Bogol

wei ght of a propylene random copol yner of propyl ene and a-ol efin,

t he propylen r contains propylene in an anount from35 to
n Q[ @?ggFggen in an anount from 35 to 65 * by weight,

65% by meigh

m

and

i,

45 to 95% by weight of a crystalline propyl ene random copol yner obtai ned by
-gas®phase poly- nerization of propyl erg and a-olefin, wherein the

crystalline random copol yner contai ns conponents solu- ble in xylene at
20[err] in awhatt iseslatimed 15% by wei ght, propylene in an anount from 73
to .97% by wei ght based upon the total weight of the copolyner, and a-

‘compe’s by

prapyl ene-a-ol efin r?ggfgﬁgﬁp,?%y{rgrggg Osv'weigth %ntcz}lyrgt%q_l&orébonent S

sol uble in xylene at

propylene random copolymer obtained by gas-phase poly-

merization of propylene and a-olefin, wherein the

crystalline random copolymer contains components solu-

ble in xylene at 20°C in amount less than 15% by

weight, propylene in an amount from 73 to 97% by weight

based upon the total weight of the copolymer, and a-

olefin in an amount from 3 to 27% by weight, and

(B) from 5 to 25% by weight of a propylene

random copolymer of propylene and a-olefin, wherein the

propylene random copolymer contains propylene in an

amount from 35 to 65% by weight and a-olefin in an

amount from 35 to 65 $ by weight,

the propylene-a-olefin random copolymer composi-

tion containing components soluble in xylene at 20°C in

an amount less than 30% by weight.

2. The composition of claim 1, wherein the pro-

pylene random copolymer (B) is obtained by the copo-

lymerization of propylene and a-olefin using a solid

catalfsﬁ'cqmpqnenf cémpfising;Ti, Mg, a halogen and an

electron donor in the presenée of solvent.

wher ei n

t he
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an anount |ess than 30% by wei ght. 2. The conposition of—ctarmmi;—wierein

the pro- pyl ene random copol ymer (B) is obtained by them ”“ﬂiﬂ‘"‘m“@ :
| :
otvan M os -»52

of propylene and [err]-olefin using a solid catalyst co

Tis My, a halogen and an el ectron donor in the presence of+s
~ 3. The conposition of claim1, wherein the a- olefin has from4 to 10
-carBon atons. 4. The conposition of ﬁ# im3, wherein the a- olefinis
butene-1. 5. The Tonposition of clai , Wherein the crys- talline

propyl ene random copd| yres dopdsitiidnofecinin g)ewha8raéinagRenk-up to 6% by
wei ght. 6. The conposition of claimb5, wherein the anount of ethylene in

the crystal %ﬂgffﬁoﬂggeffoﬁg‘?d%fnﬁ%%raﬁsi s from0.5to 5 % by

wei ght. 7. € conmposition aim pr opyl ene random copol ymer

(5) 1ee 2, o1 €cU1 o0 e gl ihid o 7 G35, 1 Ondcalin g L1 o0 20
propylene-a-gig%kg igngggégggijner conposition conpri sing:

5. The compositiqn of claim 1, wherein the crys-
talline propyiéne random copolymer (A) contains ethyl-
ene in an amount up to 6% by weight.

6. The composition of claim 5, wherein the
amount of ethylene in the crystalline propylene random
copolymer (A)'is from 0.5 to 5 % by weight.

7. The composition of claim 1, wherein propylene
random copolymer (B) has a molecplar weight distribu-
tion less than 4.

8. A laminated and oriented film comprising a
substrate and a surface layer of a propylene-2-olefin
random copolymer composition comprising:

(A) from 75 to 95% by weight of a crystalline
propylene random copolymer obtained by gas-phase poly-
merization of propylene and a-olefin, wherein the
crystalline random copolymer contains components solu-
ble in zylene at 20°C in amount less than 15% by
weight, propylene in an amount from 73 to 97% by weight
bésed upon the t;fai;wéight of the copolymer, and a-

olefin in an amount from 3 fo'27% by weight, and



(A) from75 to 95% by wei ght of a cryst.alline propyl eneﬁndem—c—epe%r——

obt ai ngd by gas-phase poly- nerization of propylene and [err]-ol ef

wherein the crystalline random copol ymer contains corrpone M'm Hllgru:lm
xyl’ene at 20[err] in ampunt |ess than 15% by wei ght, prop t
from73 to 97% by wei ght based upon the total weight of the cop yner, and
4- olefin in an anount from3 to 27%gRy_wei ght, and - 53 - (B) from5

to 25% by wei ght of a propyl ene random copol yner of propyl ene and a-ol efin;
)

wherei n the propyl en€B afiormn T dpp | 254 byc oreigirts gff @ppirepylenean anount from
35 to 65% by wei ght and a-olefin in an anmount from 35 to 65 % by wei ght,

t he propyl eneahdom] eopelymer aofl PromidnaRind @HElEfin,| Wher@inigtd0
conmponents sol uble in xylene at 20[err] in an anount Iess than 30% by

wei ght. bopyLefie! 88hA6H dopSIAidP SHontifiRl ztdify f'or e than
260g of theAﬁotb?%ck strengtkné? 'ﬁ?rnnlalvmdthekf |In1at heat sealing
t enperature ] f_ dal S\mmmnthe
propyl ene raéﬁgﬁ]ﬁ"ég%gﬁn%??% a‘fenﬁ"towfdnéi c?opg R i on

amount from 35 to §5 % by weight,

the propylene—a-olefin random copolymer composi-
tion containing components soluble in xylene-at 20°C in
an amount less than 30% by weight.

9. A film as recited in claim 8, wherein the
film has more than 260g of the hot tack strength of 75
mm in width of the film at heat sealing temperature.
range wider than 40 C.

10. The film of claim 8, wherein the propylene
random copolymer(B) is obtained by the copolymerization
of propylene and a-olefin using a solid catalyst compo-
nent comprising Ti, Mg, a halogen and an elctron donor
in the presence of solvent.

11. The film of claim 8, wheréin the a-~olefin
has ffom'4 to 10 carbon atoms.

12. The film of claim 8, wherein the a-olefin is
butene-1.

'13.The film.of claim 8, wherein the crystalline
propylene randoﬁ ddpdlymér (A) contains ethylene in an

~amount up to 6% by weight.



of propyl ene and a-olefin using a SO|Id catal yst conpo- nent -

My, a palogen and an elctron donor in the presence of so

of claim8, wherein the a-olefin has from4 to 10 car bon Jv’ﬂl"jlmuug ng
firmof claim8, wherein the a-olefin is butene-l. 13 Th

mheeein the crystalline propyl ene random copol yner (A) contalns et hy ene in
-an anount up to 6% by wei ght. - 54 54 14. The filmof claim13, wherein
the crystallline eyl ene random copol ynmer (A) contains ethylene in an anpunt
Trom0.5 to 5% by wel4htThesfilinef idlainf 13,awheseinhehei n t he propyl ene
random copol ymer- (B) has a nol ecul ar wei ght distribu- tion |ess than 4.

crystallline eylene random copolymer (A) contains
ethylene in an amount from 0.5 to 5% by weight.

15. The film of claim 8, wherein the propylene
random copolymer (B) has a molecular weight distribu-

tion less than 4.
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ABSTRACT OF THE DISCLOSURE

Polypropyléne composition for laminated and oriented
£ilm and laminated and oriented film thereof.

A propylene-a-olefin random copolymer composi-
tion for use in a laminated and oriented film. The
composition includes:

(A) from 75 to 95% by weight of a crystalline
propylene random copolymer of ethylene and/or a-olefin
obtained by gas-phase polymerization, wherein the
amount of components of the copolymer which are soluble
in xylene at 20°C is less than 15% by weight, and the
propylene content is from 73 to 97% by weight, the
ethylene content is from 0 to 6% by weight, and the a-
olefin content is from 3 to 27% by weight, and

(B) from 5 to 25% by weight of a propylene
random cobolymer of propylene and a-olefin, wherein the
propylene content is from 35 to 65% by weight, and the
a-olefin content is from 35 to 65 % by weight, |

wherein the amounts of components in the propyl-
ene-a-olefin random copolymer composition which are

soluble in xylene at 20°C is less than 30% by weight.
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