; e3eZMHHI t KRMKr L6MTZMZg =1 3 Novenber 2004 PROPYLENE- BASED copol yner,
PROCESS FOR PRODUCI NG THE SAME AND FI LM COWPRI SI NG THE SAME OF THE

I NVENTION 5 Filed of the Invention The present invention relates to a
propyl ene- based copol yner, a produci ng process thereof and film conprising
t he copolynmer. More particularly, the priesent invention relates to a
propyl ene-based copol yner having a practical transparency 1%ﬁgge§§&ejobgnt
| ow-t enperature heat sealability and rigidity, to a produci ng process
thereof and to filmconprising the copolyner. Description of Related Arts

15 Pol ypr opgbeREENESBASHY @op6lSimed)! PROCESSFPR EPRYDULING I THES! SWME,
food hygiene and the like, and therefore, widely utilized in fields such as

film sheet and the |ike. ARPCEFTILY, COMPRISINGERHE i $SAMEg producti on speed
in packaging fields of foods and the |like, materials having a | ow
tenperature 20 heat sealability are desi red As a pol ypropyl ene having a
| ow t enperature heat seal abili tép for exa JP-2882237B di scl oses a

copol ymer excel | ent in | owBACKEROENDr OFh&: E MWIQ‘U obt ai ned by
copol ygrl zi ng_propyl ene and an a-ol efin other than propyl ene, or
pr opyl _ﬁ_&@_éBQ_MI efin other than propylene with a

Ziegler-Natta ca,'r[,gl yg%ﬁgeggr ?é‘ﬁfngﬁ %O%péiag:%es ontaergroﬁgfghgggaggat ent,

a-ol efin content
- copolymer, a producing process thereof and film comprising the
copolymer. More particularly, the present invention relates
to a propylene-based copolymer having a practical transparency
10 and excellent low-temperature heat sealability and rigidity,

to a producing process thereof and to film comprising the

copolymer.

Description of Related Arts

15 Polypropylene resins are excellent in transparency,
heat-resistance, food hygiene and the like, and therefore,
widely utilized in fields such as film, sheet and the like.
Recently, with increase in bag production speed in packaging
fields of foods and the like, materials havinga low temperature

20 heat sealability are desired.

Asapolypropylenehavingalowtemperatureheat sealability,
for example, JP-2882237B discloses a copolymer excellent in
low temperature heat sealability obtained by copolymerizing
propylene and an ¢ -olefin other than propylene, or propylene,

25 ethylene and an ¢ -olefin other than propylene with a
Ziegler-Natta catalyst, wherein the propylene content,

ethylene content, & -olefin content and the content of 20C




3 Novenber 2004 xyl enesol ubl epart are restricted to specified ranges.
However) the random copol ynmer having a good | ow t enperature heat
sealability, nanely being lowin heat sealing tenperature, is insufficient
inrigidity, and therefore, further inprovenments 5 have been required.
SUMMARY COF THE | NVENTI ON An obj ect of tRe present invention is to provide a

propyl ene- based copol yner having a practical transparency, @ﬁo%&nﬁéi‘cﬁbhem
| ow t enperature heat sealability and rigidity. Another object of the

present invention is to provide a process for producing the propyl ene-based
copol yner . xflehé sadabllerpabf are refs tidie twdsespecifdeid mmgess t 0 Howestede, film
conprising the copolyner. 15 OQther objects and advant ages of the present

i nventi on Whe| ragedeppacpailymegmhalvd.nigold @siad) Idvecrémpéenaturanbeat t he
present invention relates to a propyl ene-based copol yner obt ai ned by

copol yrer i 3¢#&42Ri bblYeftamig 1 Raing dow dRdreat Sealing diemreFatise. 4 Sr
nore carbon at O in the presence Qf .a polynerization catalyst in a
(irat ot oplndiffEofont dn oioReiaa ranf el ettt En it Haf Langas R ks |

nmol % or; S han. 15 nol % and an et hyl ene content of 5 nol % or
| ess ir? glr)rﬂoﬁ‘r'f?n%?éﬁ f%&ggrgo by wei ght as a copol yner conponent (A), and

subsequent |y copol yneri zi ng propyl ene with 25 ethyl ene and/or an tx-ol efins
having 4 or nore carbon atonms in a second step or later steps to produce a

copol ymer having a content gyguMMARvao¥ efHINfENTIG 30 nol % and an
et hyl ene 3 3 Novenber 2004 content of 5 mol % or less in -anobunt of 70 to

99 % by wei ght @mn aokipot yortkenpoasaht( Bhyvenhtianpriecdass gmovideduci ng t he
copolymer, and to filmconprising the sanme. The present invention wll be
i || ust r at @Fopy rnesbhaped ¢ggreolymer having a practical transparency, and

10 excellent low temperature heat sealability and rigidity.

Another object of the present invention ls to provide a
process for producing the propylene-based copolymer.

Still another object of the present invention is to provide:
film comprising the copolymer..

15 Other objects and advantages of the present inventionwill
be apparent from the following description.

Namely, the present invention relates to a
propylene-based copelymerobtained by copolymerizing propylene
with ethylene and/or an @ ~olefins héving 4 or more carbon atoms

20 in the presence of a polymerization catalyst in a first step
to produce a copolymer having a content of the @-olefins of
1l mol¥ or more and less than 15 mol% and an ethylene content
of 5 mol% or less in amount of 1 to .30 % by weight as a copolymer
component (A), and subsequently copolymerizing propylene with
25 ethylene and/or an & -olefins having 4 or more carbon atoms
in a second step or later steps to produce a copolymer having

a content of the &-olefins of 15 to 30 mol% and an ethylene




5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The propyl ene-based copol ynmer of
the present invention a.s a copol yner obtained by copol yneri zi ng propyl ene
with an a-olefin having 4 or nore carbon atons and/or ethylene in a 10
first step to produce a conponent (A)) and subsequently copol yneri zi ng
propyl ene with an a-olefin having 4 or nore carbon atons and/or ethylene in
a second step or later steps to produce3a conponent (B) € K87 neg@ éA)
is preferably a copol yner conponent obtai ned by copolyner|2|h§.p 0% R
with 15 an a-olefin having 4 or nore carbon atons, and the conponent (B) is
preferably a copol ymer conponent obtai ned copol merizin prop Iene Wth
Bn ol ef|ﬁ°ﬂ§9Bﬁg°§ 5t MRdBe OFarEss &Poﬁﬂ‘o“‘}éﬁeocfo ko e (A)
is from1l H)SO%b

or ef ex abl y2Fr anrePeLYEes, fomagehE (hhe to,f SHOSE P #Fpoovtﬁ%%?rtl% 5 <
from70 tog ?3({%8 gggb/tgr %&W@o\%ﬂﬁ% nlﬂ%&?eg a{gy wei ght, nore

preferably by "wei ght e conponents (A) and (B)

i s 100% by wei gbhe e slioN 1 h98ntaBLAM 1 Pbel 1161 ¢OPPREERU n Ab th 1 IS han 1%
by weight, properti'es of polyner powder formed in copolynmerization may be

deterigrated to decrease productivity, 4 3 Novenber 2004 and when the
content of the conponent (a) is over 30% by weight, the |ow tenperature
heat seal ability of aDETAILEBJIPESCRIRTIONpOFyTHE MMVENTIONUfficient. The
content of the a -olefin having 4 or nore carbon atons 5 contained in the
conponent (A) isTheropplenerieased ¢cepelyhen af the greseste dayigntd.oml % or
nore and | ess than 15 nol /% nore preferably from5 to 10 nol % Wen the
content ofl% e YAPOLYRET nQ F%M‘ﬁ Wo?oﬁﬁ;émeaFﬁéﬁgapé'ﬁ’PYm%lw ia® t he

conponent QA-) S €35, inn41 /e dlc%% ﬂal%l Olmtsyanvdy/olg:eé . fsrlf C|j1%nt, and

10 when 15 or mor €, i N SOMe cases

produqg t hey L9 t cgn ! a - f or nore
carbon at gjferis con%gig%eg&p%r? Ig%gogpgﬁg%? Qifeg)ttl;ﬁs) fragqrﬁa 1%@%15&9‘2

pref erabl yedpoDymérifing pobfy1¥henvwiith aantcerdlefihhratingehi arhavm:ag 15 4

or nore carbon atons contained in the conponent (B) is less than 15 nol %

t he | ow t erapeven aome @ndtat ailylgnefin id merond e tiep vif latent steps Wnen

over 30 nol % the rigidity of film may decrease. The ethyl ene content.

t he corrpon“ﬁ%tPI(%}mF% & ‘-‘rﬂﬂ%ftﬁm?dﬂ)ess)m&r 69@!’9&9911:3 (Ad d@oPrP€§§ab1=He

et hyl ene conten n the co %B s al sg ng o or_ |ess lE)ref éably 3

nol % or | &&8°P XﬂeFtFé’“h%?ﬂ ‘E° Faé fi |béfn‘é°Pﬂ YRETEEHBIRIRPY LS %Fi? is

over nol it i d d|ty
5 a/ déé LLALEaY ggv‘ggb E“&P Eé‘ ctaﬂ:ei}dri"‘%%:%nf% E-:mféi'3 Ag cbmgpﬁkﬂlt

t her 60 crease. el n, sum ol propyl ene an an a-

havi ng 4 qu)rmir@ A&Eéf’é’ﬁa@i?”ﬁ éBﬂoﬁrﬂ&EeBSm ontB@ Wtlidedgy es of the

a-ol efin having nore carbon atons Novenber 2004 include, for
exanpl e, | dn;tcﬂlrmeﬁim@yﬂardppwﬁenﬁthpent ane lef ethavidg bat apemore

3-net hyl - 1- but ane, 1-hexane, 2-ethyl-1-butane, 2, 3-dinethyl-1-butane,
2- net hyl - Earbmmratonss net hyl - 1- pent ane, 4- net hyl - 1- pent ane,
The content of the component (A) is from1l to 30% by weight,
20 preferably from 5 to 30% by weight, more preferably from 5 to
20% by weight. The content of the component (B) is from 70
to 9%% by weight, preferabl'y from 70 to 95% by weight, more
preferably from 80 to 95% by weight. The sum of the components
(A} and (B) is 100% by weight.
25 When the content of the component (A} is less than 1%

by weight, properties of polymer powder formed in

copolymerization may be deteriorated to decrease productivity,



5 3, 3-di net hyl - 1- but ane) 1-heptene, nethyl-1-hexane, dinethyl-1-pentane,

et hyl - 1- pent ane, trinethyl-1-buene, nethylethyl-1-butane) 1-octane,

nmet hyl - 1- pent ane, et hyl - 1- hexane, di et hyl -1-hexane, propyl-1-heptene,

met hyl et hyl - 1- hept ene, trinethyl-1-pentane, 10 propyl -1-pentane,

di et hyl - 1- but ane, 1-nonene, 1-decene, ljundecene) 1-dodecene and the |ike
are exenplified, and preferable are 1-butane, 1-pentane, 1- FNEnER 3004
1-octane, further preferable are 1-butane and 1-hexane fromthe standpoints
of copol ymeri zation property and econony and the 15 |i ke. As the conponent

(A) or (B)?Q%Whe%i‘%@crn@e&f%&y{ﬁa%&ﬂ&ﬁ@@@ (Q9P05 YRS r BOEPERSight ,

pr opyl ene- exane copol yner conponent,” propyl ene- et hyl ene- 1- but ane

copol yner €paPPERNtempeeAYueBehehlty lseaabineane £ apof yImrmaaspoiethe20 and
the like are listed, and preferable are a propyl ene- 1-but ane

copol yner cospolgméer amndpr bpy iasaffikdemte copol yner conponent. The
conponents (A) and (B) may be the sane or different in conbination of the
nmonomers to be cBpelcpmbentedf the t0heo beHpy harvarishé F Bops Gatbonfatans
present invention, 25 for exanple, a

( pr opy Penecanbriingd)in ghepweapenentyd ddels cog9lker, more and less than

ropyl ene- 1- but ane) - (propyl e - et hyl ene- 1- but ane ol r
(br opyl oncL S n B e S ARk, - Be Lt A0 MoF S A EF SPoF BRY LA bufgRe.
copol yner, o] -1- eneY:w (Rr - -4-
cogol§ner,p%éﬁ%%%*%ﬂgﬁ%gﬁéigﬁgip?grdpy%%%gjﬁﬁﬁéggﬁgﬁkg%%gpgnérQgﬁgﬂﬁﬁz i ke
are 'lste%a@ﬁ@'g%( WA E R s BontiAREENSr THRAforeanol paer and
(propyl ene- 1- hexene) ( propyl ene- 1- hexene) copol yner, and further preferable
is a (propys ensssl-thdene molEr, 0 prioereshiiltiane mayopel et fike ere t anldow
rate (hereinafter, sonetines abbreviated as "MFR') neasured at 230 under a
| oad d0 2wHEN1iSoooldiommedet dtIm8yRye A £6i cuid pn gomeraseastel stapdiyy mer

of the present invention is not particularly limted, but preferably from
0. 1 to 5PEPA-S Hye esompppenpr éfdrably from1 to 20 g/ 10 minutes, from

br opyl ene- based KUpERTTER ey He SnftebliBay e k Shfokedp d teps
el t - kneadidipk afi0da DEPERL Torbd iR ¢p ] 1 AR HLR0 84050 1 PRLE¥edably the

propyl ene-based copol yner an ar as the object and effecCt of
the presentrdmpventiadRsame130t WAEAJENS @deténticE. tHE oduolieFinhaviag
propyl ene- based copol yner of the 20 present invention can be conducted by
mul ti 18t ept pal pwoeel zarbon atopssednbainedli isttisd epmponent S¥brid deep or

| ater steps, using a known polynerization catalyst in a known

pol yrer i zathiam Lemhd & . ekbepiow tgmperatagsoheatrseahpbhdaty AL iHHMAY) are
adjusted to the specific ranges described as ahove, 25 Aﬁg&?ﬁ

pol ymer i zAe dMSUEEIGAID b ARG ISP ST G0 iRt Fbey Fd; Yo fc &AMy st s
such as Ziegler-Natta catal ysts, netall ocene-based catal ysts and the |ike,
are prefeﬂﬁi 5532 7 3 Novenber 2004 and catal ysts containing T, ~My
and a hal ogen aspfs P& UG S8 Tl pInRiri! 3 )e 45 % mesanplee,
there are Ti-M-base até}ysts obtai ned by using a solid catal yst
conporent 1NA PG AR LA N MBI t20FEDESS | UNTied diykbnsd idonetén tTiinc ahgound,
and catal yst systens obtalned by conbining the solid catal yst conponent and
an or ganoaamponent ¢Bjoladilsant opt¥ omraléeys, prdfiemalriygoneht axudksss an
el ectron donative conponent or the like, and there are exenplified catal yst
systens déBwm Hdw igeireLt 0B euehy Laws 11p gte secmpenspb7(216017AB)atd 10

the |ike. _
over 5 mol%, film may be whitened with the lapse of time and

the rigidity thereof may decrease.
26 Herein, the sum of propylene and an &-olefin having 4
or more carbon atoms and ethylene is 100 mol#%.

Examples of the ¢-olefin having 4 or more carbon atoms




The organoal um num conpound is not particularly restricted, and preferable
are triethylalum num triisobutylalumnum a mxture of triethylalum num
and di et hyl al umi num chl ori de, and tetraethyldi al unobxane. 15 The el ectron
donative compound is not particularly rgstricted, and

cycl ohexyl et hyl di met hoxysi | ane, tart-bufyl-n-propyl di met hoxysil ane,
tart-butyl et hyl di met hoxysil ane and di cycl opentyl di met hoxysi hag&eadtr 2004
preferable. 20 As the polynerization nethod, there are listed a sol vent

pol ymeri zation using an inert solvent represented by a hydrocarbon_sol vent
such as he%@?é—}d%eﬁPﬁﬁé‘,a“ﬁ’@t%n%jb‘élE%%ﬁe?'E%mgiréoﬁ?ly Egﬁf‘gﬁ&e(ane,

benzene, toluene, xylene or the ||ke ul k _pol ymer| jon using a
l'i quefi ed ?’rﬂ?ﬁﬁ?ﬂfl'ag'%t%ngol éﬂ?%hglﬁiégﬁﬁggg'p%)ilrr;?/lr?e{eﬁ{zéa’ti on conducted in

a gaseous .+ an he I fer re pel sgation
and gas pt%ge&qﬁ}/]hg%g%%?igbni 1%4%#%%%%5? ?g{ég?rérén%a‘g%ghﬁ%\eg tsgﬁ%kﬁl\llgvenber
2004 i ke Ar . J_Ft]&? |’y gregd hoR- lkagie ,may be conduct ed

bat ch-w se?ggec tiln ousﬁ?}?&)f nﬁﬂgﬁﬁ?gcgsgggf @produci ng the propyl ene-based
copol yger §,f31mnar§spn1_$@ygﬁélon,hbbeeaal,ynieltbyal-il@mé:&nm,nduct ed inb5
mul ti-stage conposed of a first step and a second step(in case of two
steps) or @infdtlsglst-opembenéatethglepspenteass ¢irimerthnlhdrhuensaieps), in
t he above-nenti oned pol ynerization. The pol ynerization nmethod of the first
step and tetihpolgthylzhibwhenet hbdootenpe Betbyd -dr@dfeNeter steps may be
the same or 10 different, and greferabl romthe sta ints of

, | d
pol yrer i z&ihohl sktherene anding hﬁé%‘BPXBB?P-PFQ&’tYr}é‘r}F?‘eF 5 1rst stepis a
step in which pol ization is c in_ ence of an inert
sol vent adlf} %é@ﬂf%?e?g?g?' s?gg}éggﬁglaes%’ggt%%%Mi ch pol ymerization is
condugped » lkﬁé& R 123l bQRek,t henbnletle Stiemeaithe,
pol yrrgpi zaéxfbﬁ%fpt e s%%éohdgége?gter steg may be conducted in the sane
pol yneri zatiyadaaed Or1 -dsaseafucand thedliker eme eolemparifiad omndact ors.
As the method of producing the propyl ene-based copol yner of the present
i nventi on,ptdfsmatle drstbdbuteneexinpeptene20 lsblexene and dmoctene,
pol yneri zati on nmet hod, bul k-bul k pol yneri zati.on net hod, ﬁas phase- gas phase

pol yner i zaturlhemtpretexablendrgas - BRheRe paRdnd NEXE S '® bul k- gas

phase- gas phase pol yneri zati qn net hod,, sol vent -agas - e
ol yrer | 3 ATAHARAAMRL O GBI RAL L RAPREr B8 4hf 8o by 4R ene
pol ygg;i zgl':i onnet hodandt hel i ke, and pref erabl ear eabul k- gas phase

pol y i 2P met hod, gas phase-gas phase pol ynerization nethod and

bul k- gas phase- gas fifidSompShentovgber 2894 pekyerampdlel, 0@ nethod. ' The

pol ynmeri zation tenperature in the first step is not particularly

restrict eGrofpedde- I Lot e t Gopdlimapdcbmponehnd , s panugyydientes- lofhexene
productivity and control of contents of the 5 conmponent (A) and the
conponent dddolymerfcrmpyent onpBEPYe08* £ thyfengollyhirtienst SAPIIEMSET at ur e
of the second or later steps may be_the sape as or different from%e

pol yrer | z @9MRPReHherREQREL R r AELY I pRE - L7 BEXERRY COPUFIRY PRI t o

150g, 28r efa?nrdagkg :Lfirk%maz::%e5 1tiost%5d~, and preferable are a propylene-1-butene

copolymer component and propylene-1-hexene copolymer component.
The components (A) and {(B) lmay be the same or different in
combination of the monomers to be copolymerized.
As the propylene-based copolymer of the present invention,
25 for example, a (propylene-l-—butene)-(propylene-l—butene)
copolymer, (propylene-l-butene)-(propylene

-ethylene-1-butene)} copolymer, (propylene-ethylene-




10 In the nmethod of producing the propyl ene-based copol yner) catal yst
deacti vation, de-solvent, de-nononer, drying, granulation and the |like as
post-treatnments nay be conducted. To the propyl ene-based copol yner,
additives and other resins may be added. As the additives, for exanple, 15
antioxidants, ultraviol et absorbers, anbistatic agents, lubricants,

nucl eating agents,tackifiers, anti-foggi ngagents, and the |'@9«§kﬁﬂk&§b@@
As the other resins, for exanple, polyethylene-based resins,

pol ypr opyl ene-based resins) other polyol efin-based 20 resins and the |ike
are |i stedi-direefé) n{ ptophrenavinbutened sopidlymeont Aprorykenet m | ayer
made of the propyl ene-based copol yner, and includes nono-|layer filmof the
pr opy! ene-élsptenepbt jubene ik Propaener elthylanard -Rutiensl coORSL¥@¢Ers and
containing the filmlayer of the 25 pro ylene base%Tcoponner aqg Fhe

li ke. ThesEPF¥oPYheRe el shexappe- {BFOBX&ﬁ §i-ghemene e

lgcéujNﬁifenfo@re exa”"iﬁ%’t?ﬁllgggf}fg? £pLpPY 1 8hesa ik h'eé}qnga? o ”%sf e da”d
"ot Pon HRRSR-S5e Gl onkefbd cbBPLRhER°Rha QY HURy lnd [ FieReSe ] L 0 B0 B0
of produci Qg_-@%fjﬁo e IhéRire 9t c&B&l%QPY' SHA- paseflecOpoley@iablesiiagat hese

met hods, producing a nulti-layer filmcontaining at |east one

| ayer of t (S AP ENE= Batee §OPPLYPTL entd 1abultemsl) @updipmer of a
different resin, are illustrated. Methods of forming a multi-Iayer
structure, t her eTtes mellx Filsme datec bhexeinaEternoEdingyimeshabbrexdatsdon

| am nati on net hod, heat |an nation ﬁgt hod, drx | am nation _net hod and the
li ke, usuzt$y MERQ) measiesd rakiG koreAsy AelRdd PE pledBNaBLEOFFLAS: he

Seal Bl 156 FreCdt A, BHAIDEBP LG ProoR PRRRIIBH Hid t EXRUREEL®
invention is not particularly limited, but preferably from 0.1
to 50 g/10 minutes, more preferably from 1 to 20 g/10 minutes,
from the standpoint of flowability or film formability.

The MFR of the propylene-based copolymer may be changed
15 by a known method during melt-kneading. For example, a method
of adding an organic peroxide to the propylene-based copolymer
and the like so far as the object and effect of the present
invention are not damaged, are listed.
Production of the propylene-based copolymer of the
20 present invention canbe conductedbymulti-step polymerization
composed of.a first step, and a second step or later steps,
using a known polymerization catalyst in a known pelymerization
method except that the copolymer components (A}_and (B) are
adjusted to the specific ranges described as above.
25 As the polymerizationcatalyst, preferably stereoregular
polymerization catalysts such as Ziegler-Natta catalysts,

metallocene-based catalysts and the 1ike, are preferably listed,




The follow ng Exanples illustrate the present invention specifically, but
the present invention is not limted thereto. 20 Methods of preparing
sanpl es used in the Exanpl es and Conparative Exanpl es and net hods of
measuri ng physical properties thereof are descried below (1) Contents of
t he copol yner components (A) and (B) in7the propyl ene-based copol yner (% by
weight) 25 It was determned fromthe material bal ance. (2) 31y 2004
content (unit: nmol% 1-buten contents in the copolynmer conponen and
t he 11 3 Novenber 2004 propyl ene-based copol ynmer were respectively
det er m nedahy ¢&tap@stsuUbbACaASH AGENY ,0PRCandeG iHalduypynes ebvelivtinkl
(publ i shed by Ki nokuniya Shoten, 1995), page 619. 1-butane content in the
copol yner canponents (8revwasrd geefemabde .byForl ewhmpilen tthexfeoldmen ng
equation: Content BB = (content BP x 100 - (content BA) x (content A)}
/content (B)-Morbased cahadtwstBBobsainedhbyamsinshtaemolifl tertakpst yrer
conponent (B), content BP is a 1-butane content in _the 10 propyl ene-based
copol yner ,ceperert ppbtained. by agpBPéBARENR ?‘ﬂgFﬁﬁleﬁpSP?PBPn@oWﬂ&ﬁeﬂt (A,
content. Ais a contepnt of _the 15 copol gggr (o30)

e_

A) i h
e B b SRRty ord Eata Lre € poyEahs SAPBRTAER bRLchBpaPTng, tne

t | | - it: 0
reasur 0. ATHHAGAF FoPSF et g MoK Bhoan thu AP chllpundd kY
Q) The hepty i ,V‘Q_SEEH—&C&SH Bienti Bach BealandAditod idfdtive
manuf actured by Toyo Sei ki K K a? an interval of 2 ~ under conditions of a

wi dth of IfonEdndntoz/thl KesaHaadrelakgbssfpanitiaddamadfstisgatemd. The
resulted filmwas left 25 at 23°C for nore than 24 hours, then, heat seal

st rengt hs deser Head uredPby -21B606RNgIN6 1 yR87HOEA | anyl JP 0F -FI&dd 7. and
mimn. at 23~ using a tensile tester, and the tenperature when the heat
seal 90rerddta ke300 g was determined. (5) Young nodulus (YM (unit:

nm were_sa al.ong 12 3

Klgcgg)er ?gogist ﬁ@%#‘@%ﬂ?%ﬁ%ﬁé?@“ﬁﬁﬁ hBOF; 85‘5\%‘%@@6‘&?&& ion (TD)
A R N
chuck di stancesdtu 61 aThmisuR, t §NsikeuPesBecdret thyl@itninum aiih t he -
initial elastic nmodulus was neasured. Exanmple 1

diethylaluminum chloride, and tetraethyldialumoxane.

15 The electron donative compound is not particularly
restricted, and cyclohexylethyldimethoxysilane,
tert-butyl-n-propyldimethoxysilane,
tert-butylethyldimethoxysilane and
dicyclopentyldimethoxysilane are preferable. ‘

20 As the polymerization method, there are listed a solvent
polymerization using an inert solvent represented by a
hydrocarbon solvent such as hexane, heptane, octane, decane,
cyclohexane, methylcyclohexane, benzene, toluene, xylene or
the like, a bulk polymerization using a liquefied monomer as

25 a solvent, a gas phase polymerization conducted iﬁ a gaseous

monomer, and the like, and preferable are a bulk polymerization

and gas phase polymerization in which post treatment and the



[ Synthesis of solid catal yst conponent] After an atnosphere in a 200 L
SUS-reactor equipped with a stirrer was replaced with nitrogen, and 80L of
hexane, 6.55 10 nol of tetrabutoxytitanium 2.8 nol of diisobutyl

pht hal ate, and 98 . 9 nol of tetrabutoxysilane were charged therein to
obt ai n ahonbgeneous solution. Next) 51 & of diisobutyl ether solution of
but yl magnesi unchl oride (concentration; 2.1 nol/L) was gradua\yvasledobs
the solution dropwi se over 5 hours while 15 the tenperature in the reactor
was kept at 5 "~ After the dropw se addition, the solution was further
stirred farikearweasgt. roheségpbEymerizatioermetheds asay ted cpndugtedias
subjected to solid-liquid separation to obtain a solid. The solid was
washed t hriextehrmeksed oh gontbhuewsd¥ne. Then, after 20 tol uene was drown

out so that the slurry concentrati on was adjusted to 0.6k /(t, a mxed
liquid of 8.9 noin the@rogess 9f PEM@&C%@?PW@YJW%Q%QE FFPP@EYB‘@m ori de
dded, th fter, 20.8 nol of phthal oyl | ori.d .
Carry out O DM ERGTER! FHYeBtISR - tRoUPE LYRPESZATASN dRcPOON A I8
| ti ' hed tw i I = t
S1 ur vy SooReHt s ot Taee ebEinn L PE A T et o 4 Yeodi e i cope
pht hal at e’%f't%cﬂglte%fg )dbrnabf'%%i'égt%‘ﬁépad}ﬁi 1altd S N ¥ o8 hoirel of

titaniumtetrachloride were a ereto, and the reaction was carri ed out

at 105" C fard hdirstefd By ihaHeardihmdhei 606dl poDgmarikatdonas The
subjected to solid-liquid separation at the sanme tenperature to obtain a
sol i d, anchdlyamertiveaisidn chedhoasofadieditwitceteptand®@hecpolpmagrAsakionsC,
Next, after the slurry concentration was adjusted to 0.6kg/L, 8 . 9 nol of
di - n- but yImaghed ohdthsmermndister HF Uk ter raEaPs MaE Rer Ehgddame: REr et o,

and t reaction was carried_out. at 95 C f 1 hour, After the reaction,
t he rggul 9 RS @%@Eﬁ%ﬁﬁ?g& egr?'B ggﬁ Frangied nd&y £ é;ti on at the

t : . ] X . d .
with 00 L BEHARORA doATR Hndh s liflsd 1Be R0 E- LESALREATS Hhe! Ce
concent r at¢ gn pas fliseshedtkp InblHibn FofyrBlichtdonniBubyhatichea and 137

nmol of titanium 15 tetrachl ori de were added thereto, and the reaction was
carri ed ouilpd Abs@nic® blfoan. iMéterséhventanid dhe tseeoms ot Lageni steps was
subj ected to solid-liquid separation at ,the sanme tenperature to obtain a
solid, andatehensthp tolwhilokhpalimeizatior id wemgmates inogasnehasethe

sane tenperature, and then thrice with 20 90L of hexane. I}ereafter t he

sol i d1lRas Rpiwemivatrioneftbe ﬁﬂf"e%%ﬁFépla&dcﬂﬂme?}R@t%?ng Sre geEahd) yst
B P ey
oL LAV B LR P et e 22 of Loy
Novenber 2004 [ Rieth8indino@6E prddding thel pfopellehgsbasedpoopolimer
of the present invention, there are listed, for example, a
20 solvent-solvent polymerization method, bulk-bulk
polymerization method, gas phase-gas phase polymerization
method, solvent-gas phase polymerization method, bulk-gas
phase-gas phase polymerization method, solvent-gas phase-gas
phase polymerization method, bulk-gas phase-gas phase .
25 polymerizationmethodandthelike, andpreferableareabulk-gas

phase polymerization method, gas phase-gas phase

polymerization method and bulk-gas phase-gas phase



To a SUS autocl ave having an inner volune of 3L, equipped with a stirrer,
1.5L of hexane sufficiently dehydrated and deaerated, 37.5 mllinol of
triethylalumnum 3.75 mllinol 5 of t-butyl-n-propyl di met hoxysilane, and
159 of the solid catal yst conponent descri bed above were added, 15g of
propyl ene Was continuously fed over 30 gnnutes Wile the tenperature in the

reactor was kept at 5 to 15 i to carry out prelimnary acti t he
resulting solid catalyst slurry was 10 transferred to a sus\ézlﬁzi’gécﬁ?bf\%zgm

havi ng an i nner volune of 200L ) equipped with stirrer and subsequently
140L of | igpiiyinditit 2ees e smatldod hereto te dilute it, and kept at |ower than
5 "C. [Polynerization] (First step) 15 In a SUS pol yneri zati on vessel

havi ng an i nner Thael podymierd@a tioregemppeedtuirehin the rilrst 33 e ilsrnet
l'iquid propyl ene, 13 kg/hr of 1-butene and hydrogen in an_anmount so that

t he concemaxdticorlafly eegtciptede wsuadpy Erom. O%Eylﬁéfcgneaﬂﬂr%r‘?'@d,
further 0. 6g/hr of the prelimnary activated catalyst was 20 feg, and

t her eaf t erthebatrRnfopads ofRIAAYGEiL EY and GPRtEPSYT SR LR 94TRR a
di ti | ied out at 6Q i ditian | ich th
ount Bof ampaner, bbd And Sreycomsdnern (B « RECE GBI agtd 85" Tt "
t of | d h |
ws anal y 78 DR Lo b drdrbfe bt G JlEHnG Gp PAELr dpedpdol YITET
cont ai ni ”%aé}t‘%eocﬂﬁféf%arxﬂ@sa§06§i@i@ﬂéﬂnt £boR Mauepbeyme@d4atidisferred to

a polynerization vessel of a second step w thout deactivated. [Second step]

In a gas phagrrdtirl sedthed 199¢ seephaghadiansualdy fobmn20 Tol50 s,
equi pped with a stirrer, under feed conditions of propyl ene, hydrogen and

1- but ane gxetfeatatdy Kirad 35 pod yP®E o+ et enti onanount , 65 ~ of
apol yneri zati ontenperature, 1. 15MPa of a pol ynerization pressure, 2.5 % by

vol untOof hydr od@rtkemeshodnf progncdng %ﬁE?Pﬁﬁﬁn%Qﬁﬁfwmq’r .

1- but 10 trati f h kept, th |

Lbutane 10 Coues Il o of, dge SLeSEEE KRLuphBReSS bie o,

mllimol/ @}:a?lﬂ;l}ahh%&{"éhﬁl EH}eni'{ﬂérHjs E]pggl—lt'f@t/rﬁynt@( may be conducted.
ime | e

t - but yl - n=propy oxysI Iane were to continua the continuous

pol yneri zati on gl +8@t drdpid eRRAMEERNG Wopdlyhdw/ adibivée dndudner -
content of the polyner was 19.7 nol % The weight ratio of the polyner

obt ai ned iresting haystbestaiddd comporvhe sdidives t hor obstampbe.in t he second
step(conponent (B)) was 9/91 fromthe anmounts of pol ymer produced in
respetdi vanstiopd damts + hel traninte bfaiseubens. | AnthetasAFoRFFNLER) was 20.7

nmol % Namely, 20 the propyl ene-based copol [ obtained_has _.a co nent (A)
cont ent ofl“g’r‘%oéilt\ﬁei ppcleatingpgeats r(%C%%ﬁ%- antar f%gwf\ﬁe?%to":s 2

1- but ane content i.n.the conponent (A of 9.2 nol% a 1-butane content in

t he conpoﬁ’é’ﬁl[ %?’g) lngeZ(fr?e %’r%};e%‘nd a 1-butane content in the

pr opyl ene- basedpeopflay Rtne rEbins TUJ% SRkl EP3pS1YoenelehblBhsa0S
parts by weight of calciumstearate) 0.15 parts by 6
resins, polypropylene-based resins, other polyo;efin-based

20 resins and the like are listed.

The £1lm of the invention is a film containing a £ilm layer
made of the propylene-based c.opolymer , and includes mono-layer
film of the propylene-based copclymer, multi-layer £ilmhaving
at least two layers and containing the film layer of the

25 propylene-based copolymer, and the like. These films are
suitable for packaging film. The packaging film includes, for

example, a food packaging film, clothing packaging film, and



3 Novenber 2004 wei ght of Irganox 1010(manufactured by Ci ba specialties
K.K.)) 0.05 parts by weight of Irgafos 168 (manufactured by C ba
specialties KK ) , 0. 11 parts by weight of erucam de, and 0. 16 parts by
wei ght of sylysia 550 (Fuji Silysia K. K. ) per 100 parts 5 by weight of the
propyl ene- based copol yner were m xed tBBrewith and nelt-kneaded to obtain
pellet. The pellet was extruded using an 50 mm~ extruder eguipReschepbbin a
coat hunger type T die of 400 mmin width) at a resin tenperature of 250C
at a discharge rate of 12 kg/hr) and cooled 10 by an air chanber cooling
met hod at thecHiilke r girtefieargislntareood packagingi Aiddmrate of 20m nmin. to
prepare filmhaving a thickness of 30 a m_Physical properties of the film
obt ai ned are sP&#heRethedefpradusinetbe flmef thaprefant taYeRite as t hat
used in Exanple 1 Was used, and_prelim nar ctivation s carried.out in
the sane FFFS a%e ?ﬁsﬁﬁgnﬁpeiﬂﬂp'flﬁbf’%‘ﬁﬁgﬁ ro'h]g’(?ilfl%%%flep?a%ﬁnq’%%a SUS

S0 Vrer)  Bo i BRT pe ke prihr hr o B R Sgpoing onRRBT {0

in an ano C r %g? t .5 ~
by vol ﬁrrelé\%tert}%f Led},ao%lﬁ%ee%gﬁ%r élt:‘ng& %:?lgﬁl renﬁggrﬁnggpi%'e%hggt al yst
25 was fedltiid begirsdi@ing Rkl Rl Y BRe-z] i R drit A Lig ldtQedspromy| ene
was used as a nmedium was continuously carried out 17 3 Novenber 2004 at
60 ~ undenayezxobdi thépidpyldmd-bacedrenpdladesland wtslesasgnoneal 1ayert ai ned
in the vessel was kept 90 L. The ampunt of a pol yner produced was 2. O

kg/ hr) anéfwaediffearemtofresipnl yame inbbuskeatedd, the butene content was
6.6 nmol % The obtained 5 slurry containing the o{l:'éggr was  conti nuously

transferred toMeihodmas famng & JuHl bk - 1HEeE B bRBCSPES - WG 25 °

deact { yat q. d step] | h i di -

mnor 1ol Gl tBR £ e~ SRR W ey | AREFURTch Tahnatbe"],
Pr OPy! ene R0 0RHa R thrls DAL £87 MOt 1Y Kndhat ol HERhoChAR! LY

anount, 6 apol'yneri zationtenperature, I.15MPa of a pol ynerization

pressure, 13k, %uanatakued. hydr egeaxeoas eohr mbilainef mgathophaise, and 26. 5%
by volune of 1-butene concentration of gas phase were kept, the solid 15

cat al yst - preffainaible fobnrehet stasfipointl ¢f dmlamce i oEtpropervbesetuchh)
mllinol/hr of triethylalum numand 5 mllinol/hr of

t-but yl - nagr §ppl dovetiemppratare heat reepkapibhty nubr2RePasRRrEuEnE
pol yrrﬁi zat i onf or obtai ni ng,a pol r of 20. 0 kg/ hr. The 1-butene content of
the pt ynEd9kadd tyoof s %H@i&‘%ﬁt 20 ratio of the polynmer obtained in
the first step (conponent (A) to that obtained in the second step(conponent
(B)) was 10/90 fromthe anounts of polyner produced in respective steps,
and the content of 1-butene in the gegpenest (B) was 21.8 nol % Nanely) the
propyl ene- based copol yner obtai ned has a conponent 25 (A) content of 10 %
by wei ght, a cowpentsildwing Bxapler 190u¥tinteethbtiprasdabutrsrenttiontent in
t he conponent (A) of 6.6 nol % 18 3 Novenber 2004
specifically, but the present invention is not limited thereto.
20 Methods of preparing samplesusedin the Examples and Comparative
Examples and methods of measuring physical properties thereof
are descried below.
(1) Contents of the copolymer components (A} and (B) in the
propylene-based copolymer (% by weight)
25 It was determined from the material balance.

(2) l-butene content (unit: mol%)

1-buten contents in the copolymer component (A) and the




a 1-butene content in the conponent (B) of 21.8 nol% and a 1-butene
content in the propyl ene-based copol yner of 20. 3 nol % The obtai ned
propyl ene- based copol yner was pelletized and formed into filmin tha sane
manner as in Exanple 1. 5 Physical properties of thus obtained filmare
shown in Table 1. Conparative Exanple 11] Synthesis of solid catalyst) After
an atnosphere in a 200 L SUS reactor equipped with 10 a stir

replaced with nitrogen, and 80L of hexane, 6.55 nol of 3 Rbveffiber 2004
tetrabut oxytitanium 2.8 nol of diisobutyl phthalate, and 98 . 9 nol of

t et r abut oxpsobgilenec baseldacgpdlyhereware aredpachive hpnigeernisedobyition.
Next, 51 L of diisobutyl ether solution of butyl magnesi unthl ori de

(concent r afpeatraml megisuremgnd B8 sprided 13n JRwyner thandbeoki on dropwi se
over 5 hours while the tenperature in the reactor was kept at 5 C. After
the dropwi §BUB44FheEnbY: Kdnekugiiyed SItan ot W) £ #2942 rred for one

hour at 5~ and addi ti onal one hoyr room tenperature. Then he resulted
m xture WAs subj égF%&nPocé’(’i‘ltie&-l :i(ﬁ’u%é‘ezé’ T SFORRPRER G %B ¥afid. The

solid S hr.ee ti i_th 70L.of lu T er the ampunt of
t ol uen\éwmé\ggggﬁ%}&ﬂiegysgg?%&wa& éms:tﬁlrer fog‘olr?%gra ont%é' adjusted to
0.2kg/L, t r ¥pWas i ar a lmont layryry was
cool ed to ggniﬁu,%a%g ENSOREERE B o hd O s‘factﬂ]r{tﬁn%?gh%;c&“ﬁvaf 2
thereto tosgant¥neuipd,reaction for 30 mnutes at 95 ~. The resulting solid
was washed twice with toluene. Thereafter, after the anount of toluene was
cont rol | edwhe€ifl dlontshér BB0OA4 =0 li-hattentee cxinrant cion ddre reepohymas
adjusted to 0.4kg/L, a 3.1 nol of diisobutyl phthalate, 8.9 nol of

di - n- but yl cerperenkd(BY4 mentent: BPadisum detidEmorqantend clmdkR®, and then

ted 3 h t 105 . 5 After th i t L i Xt
Cuhj odbed PEORE}FherPARPA caRATIRESn EOAERECoRAo PchpL APEPEC SOBRERtN o

lid, and t i i i th.9qL. of
oo ar or it W bt MARARIG (B CBoRtEROR 1L o Wiy Ur S 35T
the sligrrye Pﬁﬂéf%hﬁﬁoﬁ'lﬁﬁta@hysﬁ.ﬁdth@ Srdpyilenddbag8d ¥polymer,

di -n-butyl ether and 137 nol of titaniumtetrachl ori de were added thereto,
and the recshtent VBSi€a doarteait oft th@bgobolyiherowompbhiesrt (B9 daathieon)
the resulting m xture was subjected to. solid-liquid separation at the sane
t enper at urRreRy btnetrhasedscgppbildmennd then the solid was washed thrice with
90L of toluene at the same tenperature, further was washed thrice with 70L
of hexane &hH Be%¥@d{ wpdks #éduced pressure to obtain 11.4 kg of a solid

cat al yst conponent. The solid catalyst.conpon ined 1.83 % by wei ght
of 20 Ti atom ¢ 298 IORFERT BPRRAGP| Eoadty RLTRP: 0. 3096 by welght of
et hox 09" OUp) ek ©- 20490 + B g\ﬂigm_. O&HQE‘t)O)(}(\nQrtQU@) [Prelimnary activation
of solid catalyst conponentf 0 a gU aufocl ave having an i nner vol une of
3L) equipped wi tirh sllat’ 86alinglwal deraeted W ivdiely hyndakygradednand 25

deaerated, 37.5 mllimol of triethylalumnum 37.5 mllinol of
t-but yl - n-fesopyt diaretfeotsiédrisy Toyb Segllaf K. sl e ind@ryalowdizde 2004
under conditions of a width of 15 mm, a sealing pressure of
1 kg/cm2 and a time of 1 second. The resulted film was left
25 at 23T for more than 24 houfs, then, heat seal strengths were
measured by effecting T-type peeling at a speed of 200 mm/min.
at 23T using a tensile tester, and the temperature when the
heat seal strength was 300 g was determined.
(5) Young modulus (YM) {unit: kg/cm?)

30 Test pileces having a width of 20 mm were sampled along




catal yst conmponent descri bed above were added, 21g of propyl ene was
continuously fed over 30 mnutes while the tenperature in the reactor was
kept at 5 to 151 to carry out prelimnary activation, then the resulting
solid catalyst slurry was 5 transferred1 0 a SUS autocl ave having an inner
vol une of 200L, equipped with a stirrer~@and subsequently 140L of |iquid
butane was add thereto to dilute it, and kept at 5 "~ or | esSNovember 2004

[ Pol ymeri zation] In a gas phase fluidized bed reactor having an I nner

vol une of nB, equi pped with a Lyrer nder_feed condjtions, of

pr opyl ene, %ﬁﬁd?%ﬁlé:ﬁng ) ‘é‘?leai%{ and tg't? E:j‘aé‘fsvfﬁfbef ﬁ‘?e"?ec’tsion (TD)
retentiona t,65; 5 of o] ri Loptenperat utelal of

pol ymer i zafqlggﬁ %rgjs']s'lﬂr%?gﬁ.gok/gg@ {Elé%rhrggéﬁ'h%érﬁoéé’nsc&c%é@ﬁeaﬁagsn mgfdega_s
phase, and 04 Ne. 0 ' War e
A £ A e R A R e

m | 1imol/ hge@bakasrbhi| Rl ynhRUM SAHckSaikkhnee! ol 60f mm and a tensile

t - but yl - n- propyl di met hoxysi |l ane were fed to continue the continuous

pol yneri zaspead of Dhinaninng andbhy i tdfa 1161 8s k¢ modulhi sThas inelastereed .
content of the polyner was 17.5 nol % The obtai ned pol yner was pelletized
and formedExampléiImin the sane manner as in Exanple 1. The physi cal
properties of thus obtained filmare show in Table 1. Conparative Exanple
2 25 Pol ynkFyptheshswas salifegadalysh CREPOR®Ptlanner as in Conparative
Exanpl e 1 except that the 1-butene conc tJ 21. 3 _Nove .2 of
gas phase was chéﬁ%&f: f8 ?é?'@sg}}%’f/e a%ﬁd g\o%@%é’??a?ﬁgrp%qﬁ?%gg %gln had
to be di scontysuat hecayap diaonaign ol ckbGeRd! ¥B ady WR tukaipl ygesizat i on
react or becane 1 npossible"due to rapid 1 ncfrease of polynmer aggl onerates.
The palgy maho B aP et bRt A etk driin SRld Y IDBEt diddobutyluparBadatiegnt of
19% by nol. Table 1 Haze (% Heat seal TenperatureYoung nodul us

(kgf / cnz) NadBESaomcEL €. ve raahenidad e zedtotp abdaine
Exanpl e 17. 312246004600 10 According to the:Present i nvention, a

propyl ene-dhomagesporgmaliomg HNextactl &t diiaoputydcgthen selesirent | ow

temperature_heat sealability and rigidity, rqQcess far
P of rButylmagne.s:i.um hlorideg(cony:en%rgt?.on; Z.Ci mol/L) was

gradually added to the solution dropwise over S hours while
15 the temperature in the reactor was kept at 5 C. After the
dropwise addition, the solution was further stirred for one
hour at room temperature. Then, the resulted mixture was
subjected to sclid-ligquid separation to obtain a solid. The
solid was washed three times with 70L of toluene. Then, after
20 toluene was drown out so that the slurry concentration was
adjusted to 0.6kg/L, a mixed liquid of 8.9 mol of di-n-butyl
ether and 274 mol of titanium tetrachloride was added, and
thereafter, 20.8 mol of phthaloyl chloride was added to carry
out a reaction at 110TC for 3 hours. After the reaction, the
25 resulting solid was washed twice with toluene at 95C. Next,
after the slurry concentration was adjusted to 0.6kg/L, 3.13

mol of diisobutyl phthalate, 8.9 mol of di-n-butylether and




produci ng the sane and a fil mconprising the sane, are provided. 22 3
Novenber 2004 1. A propyl ene-based copol ynmer conprising 1 to 30% by wei ght
of a copol ymer conponent (A) having a content of an a-olefin having 4 or
nore carbon atonms of 1 nol % or nore and | ess than 15 nol % and an et hyl ene
content of 5 nol%or less and 70 to 99 Y8 by wei ght of a copol ymer conponent
(B) having a content of an a-olefin having 4 or nore carbon g e 28B4t O
30 nol % and an et hyl ene content of 5 nol%or |ess, the propyl ene-based
copol ymer bei ng obtai ned by a process conprising: copolynerizing propyl ene
with an a- bBafmol el itdganinm fetsachliesdde: Uﬁfeaﬁédestt%%ﬂ?-ew?l% in
the presence of a polynerization catal yst to produce the copol r
conponent (Agarkian *éﬁfﬁ)QﬁFréﬁdP%foaﬁd%%@ ﬁnglh'B?uﬁna\fsﬁ?d‘sg’agEﬁH%mn-

Che. ot ovi OERSEARNYIRS BAREOTE BFoAMRIR i HOaP LT IR ASPBR S o o o
b t d opti | 1 t t (B
n an amolRE G 7ot WHasAT e G ob3alpE SELLF EAE AR TRt (O

accor digng {9sGaLibh tlHREORAIKTDIOOMRORI A af(S er espect | vel y

acopol ymer of propylene wth an a-olefin having 4 or nore carbon atons. 3.

The propyl engs;pasae +eePehy Murdsrebitagt ot Chaivagd hdijle ted ob @f.iekgyayi ng 4
or nore carbon atons i1s 1-butené or 1-hexene. 23 4. A process for

produci ng g, pieAyd£ae-hased ylehyan-IBrh D4 foonpan Hum ¢ et rachd@itilde
wei ght of a copol yner conponent (A) having a content of an a-olefin having
4 or nore werboadatanshefe tolnafdothenreaahtoh ceas t danrisd nonts ahd Sk

et hyl ene content of 5 nol% or less and 70 to 99 % by wei ght of a copol yner
component £& haubug.aAfteretheofreactdan efhe Iaswtingrmiptereafddn at ons
of 15 to 30 nol % and an et hyl ene content of 5 nol % or |ess, the process
conpr il ngsubpeotedetd z$otd dr bbgubdesepara bion-at dihe se@ f§MPega thigee
carbon atons and optionally ethylene in the i?resence of, & stereoreqylar

pol yner i zat® ovPtadt Ry foliid .o and shed; Ehet 50} GdJ&aeSt"f?egfL%dﬁWe

component (A) in an apount of 1 to 30% wei ght; and subsequently
copol yner i 3¢ nfy, OFntPhEepre@&nLBenaMee %ﬂﬁ’cﬁ%%‘omonent (A) formed in

0 ! | ~pres | { onmon: ) |
ear bon at onE S | SheeT ,Ehe BT aREY ASntehz AR 1Bn0WRls g dT Tore
produce thg EQB;LV”EE9Cﬁﬂoﬁf%iiﬁ)b&%f%ﬁf@'@n@fmmnIdl o Yianweinght .

5. The procéess¥actording 1o c¢clarm 4, erein the copolynerization in the

first g epté?rgéﬁi.bfgﬁg%efé' ddie £PREPEBoOTari thatléas Pl Mas@Arried

‘copol yneri zatron i n e second step or later steps is carried out in a gas

phase. 6. JheaRBFESo2AGMEH NO At & Bhdrdactbns At YoPal tonpaistuse A)
and (B) are respectively a copolyner of propylene with an aolefin having 4

or nore CagReBudliedtedto $681A-06QHuI dAAUrH tiprt atdhal sare tehpeaadietei n
having 4 or nore carbon atons is 1-butene or 1-hexene. 8. A film conprising

the propyl esacotbbstd 4 eso i df dRdithen .the: sblfackeg wgshicddntbohee wiltd at

| east one | ayer of the propyl ene-based resin of Claiml.

/ Ngf D/ Ng, } 90N NFE ehIMen/eNRt/ ihi/ $ime Nfempe vt due Dyand NhemnthogoengARh / N/ N
0/ NMLi noz| Al XWh$b! AB{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] ca].ca]ca] ca]c
na] ca]2a] A AE Fexdne] (Prreal kel dhg jéh&]a@a]dé&]e@]a‘mé?)‘] reduced

pressure to obtain llkgof a solid catalyst component. The solid
catalyst component contained 1.89 % by weight of Ti atom, 20 %
by weight of magnesium atom, 8.6 % by weight of phthalic acid
ester, 0.05% by weight of ethoxy group and 0.21 % by weight
95 of butoxy group and had good particle properties containing

no fine powder.




#N . O E
z?zuoj d*Y] ] caU] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] caU
] cg] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca
?{ bxxz% _8vx2?' bzuoj d_YT] cal] ca] cal] ca] caU] ca] caU] caU] ca] ca] ca] ca] caU] ca] c
~a] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] calg ca] cal]ca]calUjca P)+, P
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concentration of the gas phase is kept at 0.5 % by volume were

fed, further 0.6g/hr of the preliminary 'activated‘catalyst was
20 fed, and thereafter, bulk polymerization in which liquid

propylene was used as a medium, was continuously carried out

at 60T under a condition in which the amount of slurry

substantially retained in the vessel was kept 90 L.

The amount of a polymer produced was 2.0 kg/hr, and when a
25 part of a polymer was analyzed, the butene content was 9.2 mol %.

The obtained slurry containing the polymer was continuously
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[Second step]
In a gas phase fluidizedbed reactor having an inner volume

5 of 1 m®, equipped with a stirrer, under feed conditions of
propylene, hydrogen and l-butene so that 80 kg of a polymer
retentionamount, 65C of apolymerizationtemperature, 1.15MPa
of a polymerization pressure, 2.5 % by volume of hydrogen
concentration of gas phase, and 25% by volume of l1l-butene

10 concentration of gas phase were kept, the solid
catalyst-containing polymer transferred from the first step
vessel, 50 millimol/hr of triethylaluminum and 5 millimol/hr
of' t-butyl-n-propyldimethoxysilane were fed to continue the
continuous polymerization forobtainingapolymerof 22.2kg/hr.

15 The l-butene content of the polymer was 19.7 mol%. The weight
ratio of the polymer obtained in the first step (component (A))to
that obtained in the second step(component (B)) was 9/91 from
the amounts of polymer produced in respective steps, and the
content of 1-butene in the component (B) was 20.7 mol%. Namely,

20 the propylene-based copolymer obtained has a component (A)
content of 9 % by weight, a' component (B) content of 91 % by
welght, a l1-butene content in the component (A) of 9.2 mol%,

a l-butene content in the component (B) of 20.7 mol%, and a

1-butene content in the propylene-based copolymer of 19.7 mol%.

25 [Preparation of £ilm]

0.05 parts by weight of calcium stearate, 0.15 parts by
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10 10Y and melt-kneaded to obtain pellet.
The pellet was extruded using an 50 mm ¢ extruder equipped
with a coat hunger type T die of 400 mm in width, at a resin
temperature of 250 at a discharge rate of 12 kg/hr, and cooled
10 by an air chamber cooling method at a chill roll temperature
of 40T and lines rate of 20m/min. to prepare film having a
thickness of 304m. Physical properties of the film obtained
are shown in Table 1.
Example 2
15 The same solid cratalyst as that used in Example 1 was
used, and preliminary activation was carried out in the same
manner as in Example 1. ‘
[Polymerization]
(First Step)
20 In a SUS polymerization vessel having an inner volume of
300 L, equipped with a stirrer, 35 kg/hr of liquid propylene,
8.5 kg/hr of 1l-butene, and hydrogen in an amount so that the
concentration of the gas phase was kept at 0.5 ¥ by volume were
fed, further 0.55g/ hr of the preliminary activated catalyst
25 was fed, and thereafter, bulk polymerization in which liquid

propylene was used as a medium, was continuously carried out
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5 slurry containing the polymer was continuously transferred to
apolymerization vessel of the second step without deactivated.
[Second step]
In a gas phase fluidized bed reactor having an inner volume
of 1 m*, equipped with a stirrer, under feed conditions of
10 propylene, hydrogen and l-butene so that 80 kg of a polymer
retentionamount, 65 C of apolymerizationtemperature, 1.15MPa
of a polymerization pressure, 2.5 % by volume of hydrogen
concentration of gas phase, and 26.5% by volume of 1l-butene
concentration of gas phase were kept, the solid
15 catalyst-containing polymer transferred from the first step
vessel, 50 millimol/hr of triethylaluminum and 5 millimol/hr
of t-butyl-n-propyldimethoxysilane were fed to continue the
continuous polymerization for obtaining a polymer of20.0kg/hr.
The l-butene content of the polymer was 20.3 mol%.. The weight
20 ratio of the polymer obtained in the first step (component (3)
to that obtained in the secénd step(component (B)) was 10/90
from the amounts of polymer pro.duced in respective steps, and
the content of l-butene in the component (B) was 21.8 mol%.

Namely, the propylene-based copolymer obtained has a component

25 (A) content of 10 % by weight, a component (B) content of 90 %

by weight, a 1-butene content in the component (A) of 6.6 mol%,
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1-butene content in the propylene-~based copolymer of 20.3 mol%.

The obtained propylene-based copolymer was pelletized
and formed into film in the same manner as in Example 1.

5 Physical properties of thus obtained f£film are shown in Table

1.
Comparative Example 1
[Synthesis of solid catalyst)
After an atmosphere in a 200 I SUS reactor equipped with
10 a stirrer was replaced with nitrogen, and 80L of hexane, 6.55
mol of tetrabutoxytitanium,2.8 mol of diisobutyl phthalate,
and 98.9mol of tetrabutoxysilane were charged therein to obtain
ahomogeneous solution. Next, 51Lof diisobutyl ether solutiox{
of butylmagnesiumchloride (concentration: 2.1 mol/L) was
15 gradually added to the solution dropwise over 5 hours while
the temperature in the reactor was kept at 5 C. After the
dropwise addition, the obtained solution was further stirred
for one hour at 5C and additional one hour at room temperature.
Then, the resulted mixture was subjected to solid-liquid
20 separation to obtain a solid. The solid was washed three times
with 70L of toluene. Then, after the amount of toluene was
controlled so that the slurry concentration was adjusted to
0.2kg/L, the slurry was stirred at 105C for 1 hr. Thereafter,
the slurry was cooled to 95C, and then 47.6 mol of diisobutyl
25 phthalatewas addedtheretotocarryoutareactionfor30minutes
at 95C. The resulting solid was washed twi_ce with toluene.

Thereafter, after the amount of toluene was controlled
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and 274 mol of titanium tetrachloride were added, and then
reacted 3 hours at 105T. |

After the reaction, the resulting mixture was subjected
to solid-liquid separation at the same temperature to obtain
a solid, and then the solid was washed twice with 90L of toluene

at the same temperature.

Next, after the amount of toluene was controlled so that
the slurry concentration was adjusted to 0.4kg/L, 8.9 mol of
di-n-butylether and 137mol of titaniumtetrachloride were added
thereto, and the reaction was carried out at 105C for 1 hour.
After the reaction, the resulting mixture was subjected to
solid-liquid separation at the same temperature to obtain a
so0lid, and then the solid was washed thrice with 90L of toluene
at the same temperature, further was washed thrice with 70L
of hexane and dried under reduced pressure to obtain 11.4 kg
of a solid catalyst component.

The solid catalyst component contained 1.83 % by weight of
Ti atom, 8.4 % by wéight of phthélic acid ester, 0.30% by weight
of ethoxy group and 0.20 %.by weight of butoxy group.
[Preliminary actiﬁation of solid catalyst component]

To a SUS autoclave having an inner volume of 3L, equipped
with a stir._'rer, 1.5L of hexane sufficiently dehydrated and
deaerated,‘ 37.5 millimol of triethylaluminum, 37.5 millimol

of t-butyl-n-propyldimethoxysilane, and 21g of the solid
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catalyst component described above were added, 21g of propylene
was continuously fed over 30 minutes while the temperature in
the reactor was kept at 5 to 15C to carry out preliminary
activation, then the resulting solid catalyst slurry was
9 transferred to a SUS autoclave having an inner volume of 200L,
equipped with a stirrer and subsequently 140L of liquid butane
was add thereto to dilute it, and kept at 5 T or less.
[Polymerization]
In a gas phase fluidized bed reactor having an inner
10 wvolume of 1 m’, equipped with a stirrer, under feed conditions
of propylene, hydrogen and l-butene so that 60 kg of a polymer
retention amount, 65C of apolymerizationtemperature, 1.15MPa
of a polymerization pressure, 1.0% by volume of hydrogen
concentration of gas phase, and 21% by volume of 1l-butene
15 concentration of gas phase were kept, 0.8g/hr of the solid
catalyst component preliminary activated, 50 millimol/hr of
triethylaluminum and 15 millimol/hr of
t-butyl-n-propyldimethoxysilane were fed to continue the
continuous polymerization for obtainingapolymer of 19.8kg/hr.
20 The 1-butene content of the polymer was 17.5 mol%. The obtained
polymer was pelletized and formed into £ilm in the same manner
as in Example 1. The physical properties of thus obtained film
are shown in Table 1.
Comparative Example 2

25 Polymerization was carried out in the same manner as in

Comparative Example 1 except that the l-butene concentration
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of gas phase was changed to 22.9 % by volume. However, the
polymerization had to be discontinued because discharge of the
polymer from the polymerization reactor became impossible due
to rapid increase of polymer agglomerates. The polymer sample

5 collected in a small amount had a l-butene content of 19% by

mol.
Table 1

Haze Heat seal Young modulus

(%) Temperature (kgf/cm?)

(C) MD TD
Example 1 4.9 116 3900 3900
Example 2 6.7 114 3600 3709
Comparative 7.3 122 4600 4600
Example 1
10 According to the present invention, a propylene-based

copolymer having a practical transparency and excellent low
temperature heat sealability and rigidity, a process for

producing the same and a £ilm comprising the same, are provided.
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Par agr aph Fon%' propylene-based copolymer comprising 1 to Y welght
of a copolymer component (A} having a content of an a-olefin having
4 or more carbon atoms of 1 mol% or more and less than 15 mol% and
an ethylene content of 5 mol% or less and 70 to 99 % by weight of a
copolymer component (B} having a content of an a-olefin having 4 or
more carbon atoms of 15 to 30 mol% and an ethylene content of 5
mol% or less, the propylene-based copolymer being obtained by a
process comprising:
copelymerizing propylene with an a-olefin having 4 or more
carbon atoms and optionally ethylene in the presence of a
polymerization catalyst to produce the copolymer component (A) in an
amount of 1 to 30% by weight; and
subsequently copolymerizing, in the presence of the copolymer
component (A} formed in the previous copolymerization, propylene
with an o-olefin having 4 or more carbon atoms and optionally
ethylene to produce the copolymer component (B) in an amount of 70

to 99 % by weight.

2. The propylene-based copolymer according to Claim 1,
thecopolymercomponents(A)and(B)arerespectivelyacopolymer
of propylene with an ¢ -olefin having 4 or more carbon atoms.

3. The propylene-based copolymer according to Claim 1,

the ¢ -olefin having 4 or more carbon atoms is 1-butene or

l1-hexene,
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comprising 1 to 30% by weight of a copolymer component (A) having a
content of an a-olefin having 4 or more carbon atoms of 1 mol% or
more and less than 15 mol% and an ethylene content of 5 mol% or
less and 70 to 99 % by weight of a copolymer component (B} having a
content of an a-olefin having 4 or more carbon atoms of 15 to 30
mol% and an ethylerne content of 5 mol% or less, the process
comprising:

copolymerizing propylene with an o-olefin having 4 or more
carbon atoms and optionally ethylene in the presence of a
stereoregular polymerization catalyst in a first step to produce
the copolymer component (A) in an amount of 1 to 30% by weight; and
subsequently copolymerizing, in the presence of the copolymer

component (A) formed in the previous copolymerization, propylene
with an a-olefin having 4 or more carbon atoms and opticnally
ethylene in a second step or later steps to produce the copolymer

component (B} in an amount of 70 to 95 & by weight.

5. The process according to claim 4, wherein the
copolymerization in the first step is carried out in the absence
of an inert solvent and the copolymerization in the second step

or later steps is carried out in a gas phase.

&. The process according to c¢laim 4, the copolymer components
(a) and (B) are respectively a copolymer of propylene with an o-
colefin having 4 or more carbon atoms.

7. The process according to claim 4, the w-olefin having 4 or
more carbon atoms is 1-butene or i-hexene.

8. A film comprising the propylene-based resin of Claim 1..

9. A packaging film comprising at least one layer of the

bpropylene-based resin of Claim 1.




