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BACKGROUND OF THE | NVENTI ON Field of the Invention Po< e .,
present invention relates to a propyl ene bl ock copol yrer. e ‘*?m?/
particutarly, it relates to a propylene 10 block copolymer excellent in

t ransparency, inpact resistance at a | ow tenperature, and bl eedi ng
control effect at a heat treatnent=1— Description of the Rel ated
Arts 15 Pol ypropyl ene is excellent in heat resistance, rigidity
and the |ike, and hence has been used widely in fields of a film
sheet, container and the Iike. SPECIFI¢$&#Q%ent years, a material having
flexibility, transparency, inpact resistance and heat resistance al

20 together has been required. However, a propyl ene honopol ynmer is
excel | ent ir‘ff?ﬁEr5?“@ﬁ?Qﬁﬁm?ﬁﬁbNit S inferior in flexibility,
transparency ‘and |1 mpact resistance

PROPYLENE BLOCK COPOLYMER

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a propylene block
copolymer. More particularly, it relates to a propylene
10 block copolymer excellent in transparency, impact
resistance at a low temperature, and bleeding control effect

at a heat treatment.

Description of the Related Arts
15 Polypropylene is excellent in heat resistance,
rigidity and the like, and hence has been used widely in
fields of a film, sheet, container and the like.
In recent years, a material having flexibility,
transparency, impact resistance and heat resistance all
20 together has been required. However, a propylene
homopolymer is excellent in heat resistance, but it is
inferior in flexibility, transparency and impact resistance
at a low temperature. A random copolymer of propylene with
another a-olefin is excellent in transparency, but has
25 insufficient impact resistance at a low temperature which
limits the use thereof.

As amethod for imparting the impact resistance thereto,



at a | ow tenperature. A random copolymer of propylene with anot her
a-oléfin is excellent in transparency, but has 25 insufficient inpact

resi stance at a | ow tenperature which limts the use thereof.

As apet hodf ori nparti ngt hei npact resi st ancet hereto, _

-2- t here have been nmade sone attenpts for inprovenent using a
propyl ene bl ock copol yner mainly. —2— As a block copol yner conposed
of a pol ypropyl ene portion(herFin-after,_ab?LeV|atedf?s P) and

et hyl ene- 5 pro ene .random copol yner portion(herein-after,

abbi evi ated ad Eﬁ%’l’aﬁb‘f—mﬁ}l J99605ONF 2 ¥ bBRLS, TPrLANPFgYRNeNt ugbpe|3 ner

obt ai ned by p | a pL o ene portipon mai nl y conposed of
propyl ene wit hggg%hggﬁelﬁfﬁé#t%O&Xijtigp%tlf‘alnfy' substantially in the absence

of an inert solvenjgi i t S e ntl r.aduci ng an EP
copol ynmer portion %ﬁ 4 f)f&fa}tv{':a ?1%\2%‘;&???@?%% sogggang)%gtygﬁ?ég%&eeﬁe _
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resi stance at a low tenperature as conpared wi'th a conventi ona
polymer 5 progytedei nandom| cépalympnt et Zor (1 dmi-hgderhonever, the 15
transparency of the polynmer produced in the vapor phase is
i nsuf fici ent| §bbp@viated as EP), JP-A-06-093061 discloses a P-EP block
copolymer obtained by producing a polypropylene portion
mainly composed of propylene with a Ziegler-Natta catalyst,
substantially in the absence of an inert solvent in the first
10 step, and subsequently producing an EP copolymer portion in
a vapor phase in the second step. The polymerization in the
vapor phase gives a polymer superior in impact resistance
at a low temperature as compared with a conventional polymer
produced in a solution polymerization method, however, the
15 transparency of the polymer produced in the vapor phase is
insufficiently low.
There is also known a block copolymer composed of an
EP copolymer portion and the other EP copolymer portion
different in the.composition. JP-A-56-084712 discloses a
20 propylene block copolymer having a melt flow index of 0.01
to 0.3 g/10 minutes, and being composed of a portion A (EP
copolymer portion obtained in the first step) having an
ethylene content of less than 20 wt% and a portion B (EP
copolymer portion obtained in the second step) having an
25 ethylene content of 20 wt% or more. Concretely, the polymer
prepared by a solution polymerization method in the working

example, is disclosed, but it was unsatisfactory in



There is also known a bl ock copol yner conposed of an EP copol yner
portiron and the other EP copol yner portion different in the

conposi tion. JP-A-56-084712 discloses a 20 propylene block copol yner
having a nelt flow index of 0.01 to 0.3 g/10 minutes, and being
conposed of a portion A (EP copol ymer portion obtained in the first
step) having an et hyl ene content of3-ess than 20 wt% and a portion B
(EP copol ymer portion obtained in the second step) having an 25

et hyl ene content of 20 wt% or_. nore. Concretely, the polyner _prepared

by a sol uti ontﬁéln;?ﬁ@trie?&ﬁ’i'on“?%q'ho‘d‘ ithe IRemRATAtHy e exaté‘i’&ﬁ*pl at iis N

I scl d, but,.i ti t .Ln, . ransparency. so,
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5 I'n JPthe08mpB349trehfeh €id Sukk S€1 9886k Sr LOFPRS LT ON obt ai ned
by bl ending a random copol yner of ethyl ene, propyl ene and a-olef in

with a random copoliyn@P-ni0®t18349%, therepiepylisttosdd B-Wngfdgithad ng
di fferent conononer contents therefrom However, in the case of blend,
a honogeneousobteinedi hy hiendingea bramdon opepoimmer f redthyfienat,t ai ned, the
propylene and «a-olefin with a random copolymer of ethylene,
propylene and a-olefin having different comonomer contents
therefrom. However, in the case of blend, a homogeneous
10 mixing as in the block copolymer can not be attained, the
blend had an insufficient transparency.

The present inventors has studied in order to overcome
the deficiencies of conventional block copolymers, and
develop a propylene block copolymer with good transparency

15 and improved impact resistance at a low temperature. As
results, they proposed a method for producing a composition
having transparency, impact resistance and the like all
together, by producing an EP-EP type block copolymer with
a specific composition substantially in the absence of an

20 inert solvent.

However, the use of the specific EP-EP type block
copolymer obtained by polymerization substantially in the
absence of the solvent is unsatisfactory in the applications
such as packing bag for medical care required to extremely

25 reduce a change in transparency at the time of high-

temperature heat treatment.

The change in transparency is caused mainly by a change



bl end had an insufficient transparency. The present inventors has

studi:ed in order to overcone t he deficiencies of conventional block
copol ynmers, and devel op a propyl ene bl ock copol yner with good
transparency 15 and inproved inpact resistance at a | ow tenperature. As
resul'ts, they proposed a nmethod for producing a conposition havi ng
transparency, inpact resistance and theJjke all t oget her, by
produci ng an EP-EP type bl ock copolyner wth a specific conposition
substantially in the absence of an 20 inert solvent. However,
t he use of thdnshazefriesuPiRp fingmethedlleeding najpnly wdra diowaimbecwlar

pol ynmeri zation substantially in the absence of the solvent is

unsat i sf act or yWeilghtheomppnertbydieat treagmentas A dtindky tbergdtAzal

care required, to extrenel 25 reduce a ¢hange in transparency at. fhe tinme
of high  BegRpiPaRaFedinFesifeSPREREItion whose bledding sk fmish
transparency i i. Nl hange

- 4- in hg%ggggégﬂ |n§gf¥8ﬁ¥f§%£%$éeding mai nly of a | ow nol ecul ar

vei ght_comgonent by ahot eI N ne HT6RLUIYmd b e RS cated MESE
quired a resin conposition ose eeding "at “a hig tenperature is
controlled. the one obtained by sequentially conducting the

polymerization of the first step, and the polymerization of

the second step is not a true block copolymer, but is a kind

of blend (composition).

10

SUMMARY OF THE INVENTION

An object of the present invention is to provide a.
propylene block copolymer which has a good transparency, and
improved impact resistance at a low temperature, and further

15 whose bleeding at high~-temperature heat-treatment thereof
is reduced.

The present inventors intensively studied in order to
overcome the drawbacks of the conventional block copolymers,
as the results, found that a specific block copolymer

20 obtained by polymerization substantially in the absence of
an inert solvent can overcome the forgoing problems, and
attained the present invention.

The present invention provides a propylene block
copolymer consisting of a xylene soluble portion at 20 °C

25 (herein-after, sometimes referred to as “CXS portion”) in
an amount of 5 wt% or more and a portion excluding the CXS

portion (herein-after, sometimes referred to as “CXIS



5 It is noted that the bl ock copol yner herein stated neans t he

one obt ai ned by seThicShtdt HhslBéenGRpREL i NG t he pol ymeri zatiQn Of sy
first step, and the (4N qpn of the second st dpTHS SHEETAIASRREN
bl ock copol yner, bumnmmu ﬂmm of bl end (conposition). 1BEPLACED
SUMVARY OF THE | NVE An object of the present 1nvention is to
provi de a propyl ene bl ock copol yne~swhi ch has a good transparency, and
i mproved i npact resistance at a |l ow tenperature, and further 15 whose

bl eedi ng at hi gh-tenperature heat-treatnent thereof I s reduced.

The present i RPEREORS)irnWBRERYBFY studied in order to overcone the

drawbacks of the cgnventional blqck. copolyners, . .as the results, found
that a specific bl g?‘ﬁ ROpRY lb(l?ﬁko"b %‘P%@Ee‘bfoﬁ’éllfﬁé‘r pssepbmally th
substanti al l'y jipnyt,hg=zapsen f in 0l ven n overcone the
f or goi ng probl4gm‘s:¥) g%deﬁg S%a?t%}%%%l e If)lgeés%e?\ﬂ’l nc\‘/en?ctﬁ'ﬂ’r%ene The

present i nvenpi-gpyREAYLEEEeRe Pl 0@8%&13%@% ﬁg&;rtion rfaqpﬂi{s%f eceri;@iie%' ng of a

xyl ene sol uble portion at 20 [err] el n-after onetines referred
to as "CXS5porbneeht of 3 wty @t 28BYNindfa DuMeedrl EonhteaRldod PAES iN

excl uding the CXS portion (herein-after, sonetines referred to as
"CXl S wt% produced by copolymerizing propylene, butene-l1 and
ethylene, or propylene and butene-1 substantially in the
absence of an inert solvent in the presence of a Zieglar Natta
catalyst in the first step as a component A, and 15 to 60
10 wt% of a propylene-butene-1, or ethylene-propylene-butene
copolymer portion having an ethylene content of 17 wt$% or
less and a butene-1 content of 3 to 35 wt% produced by
subsequently copolymerizing propylene, butene-1 and
ethylene, or propylene and butene-1 in the presence of the
15 polymer containing the catalyst, produced in the first step
in vapor phase in the second step as a component B, wherein
the intrinsic viscosity([7 ]B) of the component B is in the
range of 1.5 to 5 d1/g and the ratio of the intrimsic
viscosity([#7 ]B) of the component B to the intrinsic
20 viscosity([#]A) of the component A {[7 ]B/[7]A) is 0.5 to
1.8; '
the melting temperature (herein-after, sometimes
referred to as “Tm”) of the CXIS portion measured by a
differential scanning caloriemeter(herein-after,
25 sometimes referred to as “DSC”) is 130 to 155°C; and

the difference in transparency in terms of haze between

prior to and posterior to the l-hour treatment at 110°C of
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porti-on"), wherein: t he propyl ene bl ock copol yner consists
essentially of 40 to 85 w % of a propyl ene-butene-1, or ethylene-
propyl ene-but ene-1 copol yner portion having an ethyl ene 5 content of
3 WM%or less and a butene-1 content of 3 to 25 wt % pr oduced by
copol ymeri zi ng propyl ene, butene-1 and —6— et hyl ene, or propylene and
but ene-1 substantially in the absence of an inert solvent in the

presence of a E the first_ step as a
conponent A, aﬁiﬁﬁt%'\% %1%11’%?%%?‘98 \F/’X ?P@rﬁl%ﬁlgﬁgoiymﬁg t;ohrn:ed
et hyl ene- pr opyl,e c ynmer portion having an ethyl ene
con%/ent 01I‘D 17}5 Q/OQB?H%JE'BS is ?%esor Pé)éa but ene-1 content of 3 to 35 W%

produced by subsequent |y copol yneri zi ng propyl ene, butene-1 and

et hyl ene, or propylene and butene-1 in the presence of the - 15 pol yner
cont ai ni ng t hBETAIRED SDESCRIRIIOEN 0F THRE INVENTIHNEP in vapor phase
in the second step as a conponent B, wherein | the intrinsic
viscosity(8[[err]]|Be (Pfrolpfyéecl@nlpb:urelquo@oﬂymem ofhehe present iavwgatdbonl. 5 to
5 dl/g and the ratio of the intrinsic viscosity([[err]] B) of the

conponent B tGORHESEHG AsF¥S portign i 9@0%111@9(111 [afF 5] W}‘—A)Ol:)fmqrmaaodrrponent
A([[err] 1B/ ] is Q. he nmelting
tenperature (Ref %f% éﬁ%ﬁﬁonﬁxﬁﬂﬁlqﬁ%§lng temPeﬁi@PéFK@H)tBfa§heT§¥¥Sof t he
CXI'S portion pEASIERdhEYsBred by a DSC being 130 to 155°C, wherein the
difference in transparency in terms of haze between prior
10 to and posterior to the l-hour treatment at 110 °C of a 150
Mm thick film obtained by extrusion-forming said copolymer
into a film is 8% or less.
When the CXS portion content is less than 5 wt%, the
rigidity of the block copolymer is too high and the impact
15 resistance is insufficient, and hence it is undesirable.
From a viewpoint of heat resistance, the Tm of the CXIS
portion measured by a DSC is required to be 130 °C or more,
while from viewpoints of revelation of transparency and
‘control of rigidity, it is required to be 155 °C or less.
20 It is necessary that the block copolymer of the present
invention has a structure giving a difference of
transparency in terms of haze between prior to and posterior
to the l-hour treatment at 110 °C of a 150-um thick film
formed by extrusion-forming for the purpose of controlling
25 thebleeding of the lowmolecular weight component contained
the block copolymer and reduction of the transparency due

to a structural change of the film on the heating, is 8% or



differential scanning calorinmeter (herein-after, 25 sonetinmes

referred to as "DSC') is 130 to 155[err]C, and the difference
in transarency in terns of haze between prior to and posterior to
the 1-hour treatment at 110[err] C or

-6- a 150-[err] mthick filmof the propyl ene bl ock copol yner forned
by extrusion is 8% or |ess. DETAIT-ED DESCRI PTI ON OF THE | NVENTI ON

5 The propyl ene bl ock copol yner of the present invention

consists of a.CXS portion in an anmount of 5 w% or nore and a CXI'S

portion, the r}leqsﬁ'ng tenperature(Tm of the CXl Sd f portion measured by

DSC bei 130 t 5 ' LN the I fference.in transparency
?n term(gI 219 haze ge%méén%ucgl]?ﬁo]Fg@%%gpgcéﬁg %%Pg?Pgﬁepseq%§ﬁg%ﬁf¥‘[‘ Bat ment
t 110 C : K : @b u - ng
Sai d co{)glr;/]rnerd%Ef the inlé(rﬁsc? n;.: %I?Yér%%isprg'%tgr&Ig]e%ks)??igggrweg%eﬁé?ﬂ%w%;g
portion Contelﬂtetih%d]:eﬁsmbhhﬂﬁcm%:ikh!ﬁg copolyfitfi s ¥n§f poisy PLaek

copolymer is too high and the inpact 1 resistance is insufficient, and
hence it i $ uideineatll and optiofrabmthylienepel th adfididair-netitst eaeglydhe Tm
of the CXI'S portion nmeasured by a DSC is required to be 130 [err]C or
nor e, substantially in the absence of an inert solvent in the first
step to produce a portion of an ethylene-propylene-butene-1
copolymer or propylene-butene-1 copolymer (component A)
having an ethylene conten£ of 3 wt% or less and a butene-1
10 content of 3 to 25 wt%, the balance being propylene, wherein
the polymerization amount in the first step is preferably
40 to 85 wt% based on the total polymerization amount, and
subsequently copolymerizing propylene, butene~l1 and
optional ethylene in the presence of the polymer containing
15 the catalyst produced in the first step in vapor phase in
the second step to produce a portion of an ethylene-
propylene-butene-1 copolymer or propylene-butene-1
copolymer(component B) having an ethylene content of 17 wt%
or less and a butene-1 content of 3 to 35 wt%, the balance
20 being propylene, wherein the polymerization amount in the
second step is preferably 15 to 60 wt% based on the total
polymerization amount.
In the producing method, when the amount of the
component B is less than 15 wt% based on the total weight
25 of the A component and B component, the impact resistance

at a low temperature is insufficient. When the amount of

component B is more than 60 wt$% based on the total weight



while fromviewoints of revelation of transparency and control of
rigidity, it is required to be 155 [err]C or less. 20 It is
necessary that the block copolyner of the present i nvention has a
structure giving a difference of transparency in terns of haze between
priof to and posterior to the 1-hour treatnent at 110 [err]C of a
150-[err] mthick film formed by e&%gysion-forn1pg for the purpose of
controlling 25 the bleeding of the | ow nol ecul ar wei ght conponent

cont ai ned t he bl ock copol ymer and reduction of the transparency due

to a structuraf changecofpbhenti dndop ¢dimpdreeit Nkhd S h8¥tOkesistance
-7- | ess. As a nethod for producing the propyl ene bl ock

copol ymer begpmeseppees e lspaniadilyenyhémarsed dni filmtappleicathieorfs) | owi ng
met hod: a method, conprising copol yneri zi ng propyl ene, 5 butene-1 and
optional et hyPénks RPER Prefeggbde-feam a véswmojiat of progasagﬁzgngy:%hrwoa hgf
ST onen YR FARBRL EERG BB R, e 1 £ PR S e
R e 2B el PR AN S R " Lo
wher ei n the pPeh¥NBspSAHHON FERiYn igbiyiferiZed 15 YRl FiR6e kol v
(component A) has preferably an ethylene content of 3 wt%
or less and a butene-1 content of 3 to 25 wt%. When the
ethylene content exceeds 3 wt%, the bleeding controlling
10 effect at a high-temperature heat treatment is inferior.
When the butene-1 content is less than 3 wt$, transparency
is not be expressed, while a butene-1 content exceeding 25
wt% reduces the heat resistance. Especially, the butene-1
content is more preferably 6 to 20 wt% from a viewpoint of
15 transparéncy and heat resistance.

- The ethylene and the butene-1 contents of the copolymer
portion polymerized in the second step (component B) are
preferably 17 wt% or less, and in the range of 3 to 35 wt%,
respectively. When the ethylene content exceeds 17' wt%, the

20 Dbleeding-controlling effect at a high-temperature heat
treatment cannot be expected. Especially, the ethylene
content is more preferably 8 wt$% or less in view of
transparency. When the butene-1 content is less than 3 wt% ’
the transparency is reduced, while a butene-1 content

25 exceeding 35 wt% induces the bleeding.

In the propylene block copolymer of the present

invention, it is preferable from a viewpoint of transparency



40 to 85 W % based on the total polynerization anmount, and

subsequent |y copol yneri zi ng propyl ene, butene-1 and opti onal ethyl ene
in the presence of the polymer containing 15 the catalyst produced in the
first step in vapor phase in the second step to produce a portion of
an ethylene- propyl ene- but ene-1 copol yner or propyl ene-butene-1

copol yner (conponent B) having an ethyl enegcontent of 17 wt % or less
and a butene-1 content of 3 to 35 ww% the balance 20 being propyl ene,
wherein the polynerization anount in the second step is preferably 15
to 60 W % basethath tthe indirdinsic vipobyﬁéyi(ta;t]mh it component B fia t he
produci ng net hod, when the anount of the nponent B is |less than 15

Wt % based on tie th&t BRNGRIQfhe - 0250 d¥- Qﬁé/ﬂrcﬁ%dﬂ'@wfa‘éhﬂ 6 BdRddredR) t he
o oy o o e GRS A i L™
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conponent and ndlewgleieRleight increases in amount, it results in an

increase in bleeding. When the [7 ]B exceeds 5.0 d1/g, the
fluidity of the block copolymer is reduced, it results in
a reduction in processability. Especially, the intrinsic

10 viscosity([7 ]B) of the component B of the ethylene-
propylene copolymer is more preferably 2.5 to 4.0 d1/g from
a viewpoint of the balance of controlling of the lowmolecular
weight component with processability. When the [7 ]B/[ 7 ]A |
ratio exceeds 1.8, or is less than 0.5, the compatibility

15 between the components A and B is reduced and the transparency
sometimes becomes poor. Especially, the [77]B/[77]A ratio
is more preferably 0.8 to 1.5 from a viewpoint of '
transparency.

In addition, it is preferable for expressing

20 transparency from a viewpoint of the compatibility between
the components A and B that the propylene block copolymer
of the present invention satisfies the following equations:

3 S CBE - CAE £ 15, and CAB - 5 < CBB < CAB + 10

wherein CBE(wt%) and CBB(wt%) represent the ethyléne

25 content and the butene-1 content of the component B ,

respectively, and CAE (wt%) and CAB (wt%) represent the

ethylene content and the butene-1 content of the component



The copol yner portion polynerized in the first step (component A) has
preferably an ethyl ene content of 3 W% or less and a butene-1
content of 3 to 25 wt% When the et hyl ene content exceeds 3 wt% the
bl eeding controlling 10 effect at a high-tenperature heat treatnent is

I nferior. When the butene-1 content is less than 3 w% transparency
i's not be expressed, while a butene-1 cafpent exceeding 25 wt % r educes
t he heat resistance. Especially, the butene-1 content is nore
preferably 6 to 20 wt% from a viewpoint of 15 transparency and heat

resi stance. A, respecthgredtyhyl ene and the butene-1 contents of the

copol yner portion polynerized in the second step (conponent B) are
preferably 17 wt % dR [t&es prapylenet hdoekngepelymer coB5the gpresent

respectively. \Wen the ethyl.ene content exceeds 17 w% the _ 20
bl egdi ng- cont oSG O ddt 15t Pﬁeﬁﬁﬁﬁbiﬁnﬁﬁrﬁ?m‘% Peggontrolling ttthent

t be ex | he.ethyl ene . ontent is re
roferably 5 uibige PEOEFAcHigp gfeR o mmlpcaﬁ@ﬁeryn%sngf HetaRThe- 1
ontent isge t-h 9 V. I e
cont ent 129 exhae3neilb i of g didaneRLSREa kb LRSS el o F |
the propyl ene 26000k ogopeby el tHe kY2 eheC§6Mble pbFVEIR i 20 CiStter

preferable froma viewpoint of transparency
melt-kneading of the propylene block copolymer, is 6 wt% or
less based on the weight of the propylene block copolymer.
Especially, when used as a material for food packaging, it
10 is more preferable that the amount of the component having
a molecular weight of 26000 or less in the xylene soluble
portion at 20°C is 3.5 wt% or less based on the weight of
the propylene block copolymer.

The propylene block copolymer of the present invention

15 can be produced with a Zieglei-Natta catalyst by a batch
polymerization method in which the production of the
components A and B is carried out in the safne polymerization
vessel, or by a continuous polymerization method in which
the components A and B are continuously produced by the use

20 of at least two polymerization vessels.

Concretely, for example, there can be used a
Ziegler-Natta catalyst containing at least titanium,
magnesium and halogen as essential components such as a
catalyst system consisting of:

25 (a) a solid catalyst component containing a trivalent
titanium compound obtained by reducing a titanium compound

represented by the general formula Ti(OR').X,..



that the intrinsic viscosity([[err]]B) of the conponent B is in the

range of 2.0 to 5.0 dl/g, and the ratio ([ [err]]B/[[err]]A of the
intrinsic viscosity( [[err] ]1B) of the conmponent B to the intrinsic
viscosity([[err]]A) of -the conponent Ais 0.5 to 1.8. 5 When the [[err]]B
Is less than 2.0 dl /g, a conponent of a | ow nol ecul ar wei ght i ncreases
in amount, it results in an I ncreasgiin bleeding. When the [[err]]B
exceeds 5.0 dl/g, the fluidity of the block copolyner is reduced, it
results in ,a reduction in processability. Especially, the intrinsic

10 vi scosity((R'[ BePTEBNts a Hyxossaken hBvingt hetet A9l eaecbon atoms opyl ene
copolyner is nore preferably 2.5 to 4.0 dl/g from a viewpoint _of the

bal ance of coRt F&GPLEFENGF ?h}éajr%i\?’hrﬂtéi’% eﬁ"d n deﬂétﬁﬁtacﬁﬂlﬁﬁﬁbﬁtoﬁq h
processabilit W@n th err /E?%‘ % eds 1.8, or is
| ess than 0. S&t & cot |alrﬁ : al, §nc9ﬂ8038 gﬁt@“A and B |s
reduced and tly gtafl 3 (e%'iﬁiﬁco oud @ Eh LB Pé‘%}{&é "o %?
[[err]]B/[ [er(rij % Qﬂ H}ps nore prefspera ﬁ%@ ng C?rlginféa&y
vi ewpoi nt &f compounANBERRERHCY Si-0 bond to|c5b@éiﬁi 3l Qallﬂtpkédlﬁ’éQf ef@pl e for
expressing 20 transparency froma viewpoint of the conpatibility between
t he conponent $r&azingBthéatoltildep podpyt enet b ancks tap @opnpeund , andftlté'te
present invention satisfies the foll ow ng equations: 3 [err] CBE -
CAE [err] 15, agméxtwpe-of aPeﬁt]leI:BB)I[lmur}d @M titgnium tetgrarhdioriCBE( W %)
and CBB(wt % represent the ethylene
(b) an organdaluminium compound; and
(c) a silicon compound having an Si-OR? bond, (R?
10 represents a hydrocarbon group having 1 to 20 carbon atoms).
Furthermore, there can be used a Zieglar-Natta catalyst such
as a catalyst consisting of:
(a) a hydrocarbyloxy group-containing solid catalyst
component obtained by reducing a titanium compound
15 represented by the general formula Ti(OR') X, (R'represents
a hydrocarbon group having 1 to 20 carbon atoms, X represents
a halogen atom, and n denotes a numeric of 0 <n =< 4.), with
an orgonoaluminium compound represented by the general
formula AlR’Y, ., (R’represents a hydrocarbon having 1 to 20
20 carbon atoms, Y represents a halogen atom, and m denotes a
numericof 1 S m £ 3.) to obtain a solid product containing
a hydrocarbyloxy group insoluble in a hydrocarbon solvent,
prepolymerization-treating with ethylene, and then heat-
treating the resulting solid at a temperature of 80 to 100 °C
25 1in the presence of an ether compound and titanium

tetrachloride in a hydrocarbon solvent in a slurry state;

and



25 content and the butene-1 content of the component B, respectively,

and €AE (% and CAB (W% represent the et hyl ene content and the
but ene-1 content of the conmponent

-10- . A, respectively. In the propyl ene bl ock copol yner of
t he present I nvention, it is preferable in terns of controlling the
anount of extraction with an organic scelkygnt (e.g. hexane) 5 that the
anount of a conponent having a nol ecul ar wei ght of 26000 or less in
t he xyl ene soluble portion at 20 [err]C after nmel t - kneadi ng of the

propyl ene bIock(bdpényﬁéﬁaﬂpél@m¥%@mcﬁomPOUHQfss based on the weight of the
propyl ene bl ock copol when used as_a terial for

al
f ood packaging, it I %}HesPH&VE‘eEFégEF‘aBPe&’ﬁa‘l‘m‘?%t%n‘lﬁﬁﬁ the conponent

h ht 000, 0 he | ene sol ubl e
ngLPgn at ZOfErFF n%r |g g g Ba%ﬁ%eig ##&i |3Kt of >t t he
el °%%°ﬂ8i¥f%be°ff~uce§9§ 4 W0 5pbhagk, FEPPEY TRl |

present invention can pr o by a
bat ch Folinrehiezabhpdnakt Q) iis wBuan1yhen Pis yEnqen o@f 1186 2000,
components A and B is carried out in the sane pol ynerization vessel ,
or by a conti preferpblynéni theéi angetdibd ito WM500h and the molar ratio

of the component (c)/ Al atoms in the component (b) is
usually in the range of 0.02 to 500, preferably in the range
of 0.05 to 50.
10 Also, polymerization conditions are as follows:
The polymerization temperature is usually in the range of
20 to 150 °C, preferably in the range of 50 to 95 °C; and the
polymerization pressure is usually in the range of
atmospheric pressure to 40 Kg/cm’G, preferably in the range
15 of 2 to 40 Kg/cm’G. Under these conditions, in the first
step, substantially in the absence of an inert solvent,
propylene, butene-1 and optional ethylene are polymerized
while supplying hydrogen for édjusting the molecular weight
together with propylene, butene-1 and optional ethylene to
20 produce a propylene-butene-1-(ethylene) copolymer portion
(component A), and subsequently, in the second step, in vapor
phase, propylene, butene-1 ,optional ethylene and hydrogen
are supplied to produce the propylene-butene-1-(ethylene)
copolymer portion (component B). Thus the propylene block
25 copolymer of the present invention is produced.
With respect to the propylene block copolymer of the

present invention, it is possible to change the fluidity



t he conponents A and B are continuously produced by the use 20 of at

| east two pol ynerization vessels. Concretely, for exanple, there
can be used a Ziegler-Natta catal yst containing at |least titanium
magnesi um and hal ogen as essenti al conponents such as a cat al yst
system consi sting of: 25 (a) a solid catal yst conponent containing a
trival ent titani um conpound obt ai nedqaby reducing a titani um conpound
represented by the general formula Ti( err])[err] X err]

(R[err] represents a hydrocarbon having 1 to 20 carbon atons, X
represents a h@ipergsenakdnby A0 rrextipiiesSmel b flen cavé by a knowndetHad r] 4.)
and an optional ether conpound with an or ganomagnesi um conpound in

t he presence din tine prgseosie 0Lowr 1B theoaipoemee lofva rgdd csil-generat ing obt ai n
a solid product, and treating the solid product with an ester

conpound, and 2d§&% Such ag @iddkazQCeMPAANd) R BaRaxafE &% FBﬁlme

t et hi d I d

(0) a si 11 conolcRBbErERRadtl- a8 CoREerIITAREL LD °§F—‘P}‘- SRR s ent s a

Bydrocar b°§ &,%‘épa,\g%ﬁrfgl% £0,42Q £AEDLRR a?éé%{"e‘)z 0_to p’thf‘é ”Prrfouxté‘ere can
e used a Zieglar- a ca al yst such cataf yst consisting ‘o

and concrete examples thereof include 2,5-dimethyl-2,5-
di(tert-butylperoxy)hexane, 2,5-dimethyl-2,5-di(tert-
butylperoxy)hexyne-3, dicumylperoxide, di-tert-
butylperoxide, tert-butylcumylperoxide and the like. Among

10 these, 2,5-dimethyl-2,5-di(tert-butylperoxy)hexane and
2,5-dimethyl-2,5-di(tert-butylperoxy)hexyne-3 are
particularly preferred. Also, if required, it is possible
to contain an oxidation inhibitor, ultraviolet absorber,
antistatic agent, anti-fogging agent, nucleating agent or

15 the like. '

The propylene block copolymer of the present invention
can be used alone, but can be used in mixture with a different
resin composition as far as the object of the present
invention is not damaged.

20 The propylene block copolymer of the present invention
is suitable as a material for a film, sheet, or shaped
articles such as containers or the like.

A film or sheet of the propylene block copolymer alone
or at least one layer of the propylene block copolymer of

25 multilayer with a different resin can be formed by a
conventional inflation method, T-die method, calender

method, or the like. In the use thereof, they also can be



(a) a hydrocarbyl oxy group-containing solid catalyst conponent

obt airned by reducing a titanium conpound 15 represented by the general
formula Ti(ORerr])[err]X[err] (R err]represents -a hydrocarbon group
having 1 to 20 carbon atonms, X represents a hal ogen atom and n
denotes a nuneric of 0 < n [err] 4.), wth an orgonoal um ni um conpound
represented by the general formula_ pyR err]Y[err] (Rl err]Jrepresents a
hydrocarbon having 1 to 20 20 carbon atons, Y represents a hal ogen atom
and m denotes a nuneric of 1 [err] m[err] 3.) to obtain a solid
product contailamipated aa hyllapear 6! mxYt {1 Hpdr i dised id® By, a hydrocar bon
sol vent prepol yneri zation-treating with ethylene, and then heat-
treating the cesyentignsdlydadapted capeestmeiad 183hinatidg procéss, 26 in
the presence of an_ether conpound and titanium tetrachloride in a
hydr ocar bon s&€@&ntaminate PFoCEssya@ «lry lamipafie process, or the like.

v &) ETaTEERL WL SRR N e e vl Srta e (o
oo 1 B Bl e PR ed B Bl A L A0 PRI T
preferably inteheetadgfe@innd @rl2QBu1 @8RG LA IPIRY . F #he§ can be also
subjected to a surface treatment such as, conventionally
employed on an industrial scale, corona discharge treatment,
flame treatment, plasma treatment, ozone treatment or the
10 1like.
As shaped articles, they can be used as a bottle obtained
by a direct blow molding, biaxial orientation blow molding,
or the like; a container obtained by vacuum forming, pressure
forming, or the like; and a shaped article obtained by
15 injection molding, or the like. The molded article can be
used as it is or as at least one layer of multilayer
construction with different resins.
They are especially suitable for a layer of a film for
packing a retort-packed food from a viewpoint of flexibility,
20 transparency, heat resistance and impact resistance at a low
temperature, and for a material for a bag for medical liquid
from a viewpoint of transparency, heat resistance and

bleeding-control at a heat treatment.

25 EXAMPLES
The present invention is explained by way of examples,

but not limited thereto. The measurements of the properties



of the component (c)/ Al atons in the conmponent (b) is usually in the

rangé of 0.02 to 500, preferably in the range of 0.05 to 50. 10

Al so, polynerization conditions are as foll ows: The pol yneri zation
tenperature is usually in the range of 20 to 150 [err]C, preferably
in the range of 50 to 95 [err]C, and the pol ynmeri zation pressure is
usual ly in the range of at nospher+g5pressure to 40 Kg/cni err]G
preferably in the range 15 of 2 to 40 Kg/cnferr]G Under these conditions,
in the first step,. substantially in the absence of an inert solvent,

pr opy! ene, buﬁ@ﬁ@’faéﬁaeépPPGnBV Ebﬁyf@hb0@¥@9ﬁ@¢9h%d$zed whi | e

' hyd dj usti th I I together wth
E‘#EB'y:y'eﬂg, bﬁuk %effniﬁg%ajp%% OFMPRPRYT cheatd Combs %"?%onem )
- but - t cOpQ r r
Subsequont [y, i t Aot B¥bERRLe SP UMY W 12ny, ang’ ERTCEORERS r?mene-l,

optional ethyleng @J@thHQEQQﬁEned fr@rﬁe‘fﬁé‘%ﬁéﬁéf’nﬁ%{m& f‘uﬁ)

propyl ene- butene 1- (et hyl ene) copol ymer portio componen

t he propyl éne cbinpoken?s Aoaﬁﬂymét%hémﬁﬁrﬁolﬂﬂﬁiz‘ﬂldrﬁ pr 0duced _
Wth respect to the propyl ene bl ock copol yner of t present invention

it is possibldé2)oIohangeicheistosdtyy([7])
-1 Intrinsic viscosity was measured at 135 °C in tetralin
using a Ubbelohde viscometer.

Intrinsic viscosities of the compdnents A ([7]Aa) and

10 B([71B)

From the intrinsic viscosity {77 ]A measured after the
polymerization of the component A in the first step was
finished, the intrinsic viscosity [7 ]AB measured after the
polymerization in the second step was finished, and the

15 contents of the component A (PA) and the component B (PB),
the intrinsic viscosity [#]B of the component B was
determined by the following equation:

[7]A X PA/100 + [7])B X PB/100 = [7 ]AB
(3) Contents of ethylene and butene-1

20 The measurement carried out according to a 13C-NMR
method described on page 616 of “Polymer Handbook” (1995,
published by Kinokuniya Company Ltd.).

The ethylene concentrations of the components A (EA)and
B (EB)

25 From the ethylene concentration (EA) measured after the
polymerization of the component A in the first step was

finished, the ethylene concentration measured after the



represented by, for exanple, nelt flowrate by a known net hod in the

presence of, or in the absence of a radical generating agent such as a
di azo conpound, organic peroxide at the tine of nelt-kneading. The
radi cal generating agent preferably 5 has a half-life at 130[err] C of
about 2.0 to about 10.0 hours, and concrete exanpl es thereof include
2, 5-di met hyl -2, 5- di (tert-butyl pereig)rhexane,

2,5-dimethyl-2,5-di(tert- but yl per oxy) hexyne- 3, di cunyl peroxi de,
di-tert-

but vl peroxi.de, .tert-butyl cunyl peroxi de and the |ike. Anmong
10 these, 2, PN 308 &P(Fﬁ?t-‘i?f{\}?fw P yafefdnd shed (EAB), and

2, 5-di hyl - ;- Qi - I -3 ticular]

o otorred S Spmbaene KRERERRTREIR R Sfoonens SRFRE bRl on
preferred. Al so, 17 Job8PBIdE i .
ol oat i ng agen or HS e pacratiof” b} e CRd npdihe BRI yror

of the presentddteraiinednby thecgalpgwyﬁgde@ﬁgagonput can be used in mxture
with a different resin conposition as far as the object of the present

i nvention if%s not daamierh/1@D0 + EBXPENE0OPrepgABne bl ock copol ymer of the
present invention Is suitable as a material for a film sheet, or
shaped afiis@ £9rshukens-tontheneprcentrakionkevere determindedi| m or

sheet of the progxél ene bl ock copol yner_ al one or at |east one |ayer of
the propyl ene36FEERIBGpEPyHBR Sememethed; | ayer with a different resin can

be formed by ?4) Melt flow rate (MFR)
According to JIS K7210, the measurement was carried out
10 by a method of condition-14.
(5) Xylene soluble portion at 20°C (CXS)

Five g of a propylene block copolymer was complétely
dissolved in 500 ml of boiled xylene, after which the
temperature was decreased to 20°C, and the resulting mixture .

15 wés allowed to stand for 4 hours or longer. Thereafter, this
was separated into a precipitate and a solutionby filtration.
Then, the filtrate was evaporated to dryness, and dried under
reduced pressure at 70 °C.

(6) Impact resistance

20 The impact strength of the film was measured using a Film
Impact Tester manufactured by Toyo Seiki Co., Ltd. with a
hemispherical head of a diameter of 15 mm at -10 °C.

(7) Transparency (Haze)

It was measured according to JIS K7105.

25 (8) Bleeding

A film of 0.15mm in thickness, obtained under the

extrusion film-forming conditions of a resin temperature of



conventi onal inflatien metthod;—T=di-e net hod, cal ender met hod, or the
liker In the us reof they al so can be

- 14- Ian1na lacegt mul tilayer obtained ByTHIS SHEET HAS BEEN
conventional |y adop ﬁ&ﬁ sion | am nating process,| a REPLATESL :
| am nate process, process, or the Iike. AI'so, the
obtained filmand sheet can be uni axi al byypr 5 biaxially stretched by,
for exanple, a roll stretching, tenter stretching or tubular
stretching. Theg can be also subjected to a surface treatnment such as,
convent i onal | y250 °C,epploy sthidd ednrohllhemperatsrs ef 30ronaval sdlawed
treat ment, flane treatnent, plasma treatnent, ozone treatnent or the
10 i ke. to stapd s%a%ehl%rﬁu eve% fonel hair Hhershy sarxyiag pat

obt ai ned ect, blow nnl d blaX|aI orlentatlon b|OMInD|dIng,
or the like; aacgﬁ?g'ﬁﬁ? Eﬁﬁ%ﬁrl ﬁ%ﬁﬁﬁﬁﬂ i ANFPELERrY etWePBrmng,

or the Iike; aﬁof-ﬁ‘g?@ stee&Jl% QP& %'h'éegré)é/tmé?t w'agj @aclﬁérggsn%)rll rqlggg{yc one

the like. The e can as’it

| ayer of ”UBt'bﬁiﬁbedlng.cof§é&Hﬁhbﬁgr@hé (%‘z@?&ﬁﬂ§mé§§ﬁ?§ accordlng They
are especially suitable™for a |layer of a pac

retort-packed toodz$romas vi ewpoint of flexibility,

(9) Low molecular weight component
By gel permeation chromatography (GPC), the component
CXS was measured under the following conditions. Also, a
10 calibration curve was made using a standard polystyrene.
Kind: 150CV type (manufactured by MILIPOREWATERS Co.)
Column: Shodex M/S 80 (manufactured by Showa Denko
K.K.)
Measuring temperature: 145 °C
15 Solvent: o-dichlorobenzene
Sample concentration: 5 mg/8ml
Using this molecular weight distribution, the content of the
component with a molecular weight of 26000 or less was
measured, and evaluated by the following standards.
20 O: The content is less than 2.6 wt$
A: The content is within the range of 2.6 wt% to 6.0
wtd
X : The content is more than 6.0 wt$%
(10) Melting temperature (Tm)
25 The melting temperature was measured using a
differential scanning caloriemeter (DSC, manufactured by

Perkin-Elmer limited).



20 transparency, heat resistance and inpact resistance at a | ow
tenperature, and for a nmaterial for a bag for nedical liquid froma

vi ewpoi nt of transparency, heat resistance and bl eedi ng-control at a
heat  treat nent. 25 EXAMPLES The present invention is explained
by way of exanpl es, but not limted thereto. The neasurenents of the
properties were carriedjgut by the foll ow ng nethods.

(1) Contents of conponent A and conponent B (W% The contents
of conponent A (PA) and the conponent B (PB) were determ ned fromthe
mat eri al bal ance oRftes a samphponfnie mgawas Brelt tfar t5 mEimftes at a

pol yneri zati on. 2) Intr%gﬂsic viscosity ([[err]]

Intrinsic vi sé@maﬁa%er%fazap upderss nyigmogen, %tl{l%ﬁﬁ’%ﬂnf%r the samply) a

Ubbel ohde vi 0 Intrinsic Vv, I ti f th ts A
Lbbel ohe V1 SSAI"L e v oy TabioA T OB p Rl EE SO

' R A h
[[err] TA ”eagéfnﬁﬁeﬁélsﬁfxgélg%,i at.a r?ﬁ{ewg‘!(lzﬁt{ﬂn%eg ?{1/&?{1%?&3 Eine%%;[%flsﬂr te de

first step was the rinsi c Vi scosi
after the 5 at a maximum peak of thus obtained melting curve was

determined as a melting temperature (Tm).
Example 1
[Synthesis of solid catalyst component]
A 200-L stainless steel reactor equipped with a stirrer
10 was replacedwithnitrogen. Thereafter, 80 L of hexane, 6.55
moles of titanium tetrabutoxide, 2.8 moles of diisobutyl
phthalate, and 98.9 moles of tetraethoxysilane were charged
therein to obtain a homogeneous solution. Then, 51 L of a
diisobutyl ether solution having a butylmagnesium chloride
15 concentration of 2.1 mole/L was gradually added dropwise
over 5 hours while maintaining the temperature at 5 °C.
After the dropping was finished, the mixturé was further
stirred for 1 hour at room temperature, followed by
solid-liquid separation at room temperature. Then, the
20 resulting solid was washed three times with 70 L of toluene.
Subsequently, toluene was added so that the slurry
concentration became 0.2 XKg/L, after which 47.6 moles of
diisobutyl phthalate was added thereto to effect a reaction
at 95 °C for 30 minutes. After the reaction, the resulting
25 mixture was subjected to solid-liquid separation, and the
resulting solid was washed twice with toluene. Then, 3.13

moles of diisobutyl phthalate, 8.9 moles of butyl ether, and



pol yneri zation in the second step was finished, and the 15 contents of

t he .conponent A (PA) and the conponent B (PB), the intrinsic viscosity
[[err]] B of the conponent B was determ ned by the follow ng equation:
[[err]]A X PA/100 + [[err]]B X PB/100 = [[err]] AB (3) Contents of

et hyl ene and butene-1 20 The measurement carried out according to a
13C NWR net hod descri bed on page £31@-of "Pol yner Handbook" (1995,

publ i shed by Ki nokuni ya Conpany Ltd.). The et hyI ene
concentrations of the conponents A (EA)and B (EB) From t he
et hyl ene concént4 #9156 @gflﬁﬁaéumeﬁe‘éf@@hmwe werq)@d)d@ér teaefBACHf t he

conponent A in the first ?to finish r}le et hgl ene concentration
measur ed aft & rteﬁgtlon at 105" or 3 hours. A ter the reactiongat the

pol ymeri zatiop, in, the E’%%Eléﬁ% t%hg \éﬁ&fl Ni S lged‘%é?rqum(lb sperformteﬁié

conponent A cOMIRHE
et hyl ene concgry rﬁénontﬁg@eﬁlg&.%%?%gnﬁgié«%a 8w1cEAt%ﬂﬁr§U @.i g0y the

foll ow ng equation so for

butﬁng 1, §hesnps@atarathenfaneengeratairaed Subse@fé:mlq»,n&hteosmﬁﬁarre
et no

—
-

concentration was adjusted to 0.4 Kg/L, after which 8.9 moles
of butyl ether and 137 moles of titanium tetrachloridé were
added to effect a reaction at 105 °C for 1 hour. After the
reaction, at the same temperature, the solid-liquid

10 separation was performed, and then, the resulting solid was
washed three times with 90 L of toluene at the same
temperature. Thereafter, washing was further_conduct.ed
with 70 L of hexane three times, followed by drying under
reduced pressure to obtain 11.4 Kg of solid catalyst

15 component. The resulting solid catalyst component
contained 1.8 wt% of titanium atom, 20.1 wt% of magnesium
atom, 8.4 wt3% of phthalate, 0.3 wt% of ethoxy group, and 0.2
wt% of butoxy group, and had a good particle shape free from
fine powder.

20 [Production of polymer]
(1)Pre-activation of solid catalyst component

A stainless steel autoclave equipped with a stirrer,

with an inner volume of 3 L was sufficiently dehydrated and
deaerated. 1.5 L of n-hexane, 37.5 millimoles of

25 triethylaluminium, 37.5 millimolles of t-butyl-n-
propyldimethoxysilane and 15 g of the above-described solid

catalyst component were charged therein. Whilemaintaining



(4) Melt flowrate (MFR) According to JI'S K7210, the neasurenent
was carried out 10 by a nmethod of condition-14. (5) Xyl ene sol uble
portion at 20[err] C (CXS) Five g of a propyl ene bl ock copol yner
was conpl etely di ssolved in 500 mM of boiled xylene, after which the
tenperature was decreased to 20[err]C, and the resulting m xture 15 was
allowed to stand for 4 hours or |onger._gghereafter, this was
separated into a precipitate and a solution by filtration. Then, the
filtrate was evaporated to dryness, and dried under reduced pressure
at 70 [err]C. the temperatuaet inethstanoeclafe at 3Thi iompdessst i8ngtdf of the
filmwas nmeasured using a Film | npact Tester manufactured by Toyo
Sei ki Co., Lt®roptlene was Cﬁéﬁiébﬁ@ﬂ%aﬂmm%fov@rdﬁéﬁﬁteﬁ0dflllllst@ﬁn at

-10 [err]C. 7)_ Trans arenc was neasured
accogdi n]g to P%f)].fﬁ’g P§ B l%?é’e?ﬁng}[‘hereafter' Kb phtained 199did n

thi ckness, caeiﬁe.l.grfsl{:n%e.l.rur&'gewas tg }légg e onqéféJ{alr?PesCso?s e%elfns of a

remntmmmaune
5 autoclave equipped with a stirrer, with an inner volume of

150 L to which 100 L of liquid butane was added to be
conserved.
(2)Polymerization
Two fluidized-bed reactors each equipped with a stirrer,
10 with an inner volume of 1 m’, made from stainless steel, were
connected to each other. The copolymerization of propylene
and butene-1 for producing the former part (component A) in
the first reactor, and then the copolymerization of
propylene, ethylene and butene-1 for producing the latter
15 part (component B) in the second reactor were continuously
carried out.
(1) Preparation of component (A) in the first reactor
Under conditions of a holdup amount of 60kg at a
polymerization temperature of 75°C under a polymerization
20 pressure of 1.8Mpa, triethylaluminum of 70 mmol/hour, t-
butyl-n-propyldimethoxysilane of 14 mmol/hour and the
pre-activated solid catalyst component of 0.32g/hour were
continuously fed to the first reactor while propylene,
butene-1 and hydrogen were fed thereto so as tomaintain 0.3 &
25 by volume of hydrogen concentration and 15% by volume of
butene-1 concentration in the vapor phase thereby

copolymerizing propylene and butene-1 to obtain



250 [err]C, and a chilled roll tenperature of 30 [err]C, was allowed to
stand in a 110 [err]C oven for 1 hour thereby carrying out a heat
treatment. The difference in transparency between prior to and
posterior to the treatnment was taken as an index 5 of bleeding. The
transparency (haze) was neasured according to JI'S K7105. (9) Low
nol ecul ar wei ght conponent By—@al— per meati on chronat ogr aphy
(GPC), the component CXS was neasured under the follow ng conditions.
Al'so, a 10 calibrajion curve was nade using a standard pol ystyrene.

Ki nd: 150CV t yier Y5 QU éd PRy YRPE PEREVIRFERBeToohtained was ™ Col umm:

Shod MS 80 uf act b howa .Dennko Measuri.ng
t e(r)rp:);at ure: W%P%Cu@%ﬁ%r a¥1$§er§89v§ﬂt the FeqpRrel| ERPEN: dkthout

Sanmpl e concent oo I ?Q?L | ng, this nmol.ecul ar weight
di stribution, c{ edté&orbrﬁté%tnng eecataly%%. J’rﬁgn? R/ﬁ’ij;;gt ‘EEF 88_395‘Frvx‘7é?%ht dof
26000 or |ess Sfifpled andPanl ded2nfise¥pbUALER) PY £ n?é[@é T}Qﬂét ndards.
20 [err]: The content ig | ess than 2.% mﬂgg g ; err :Eﬁhe
content is 5 thitlerdha congen©br2l £ Wy%é Dyt And an intrinsic \Y‘Esc%)sit%_
X: The content is nore than 6.0 wt% (10) Melting tenperature (Tm) . 25
The nmelting tdipdhaneasuved imasetmadlirsiaty 185°C ofdBfé&1Apti al scanning
calorinmeter (DSC,_ manufactured by Perkin-Elmer limted).
(11)Preparation of component (B) in the second reactor
Under conditions of a holdup amount of 90kg at a
polymerization temperature of 75°C under a polymerization
10 pressure of 1.2Mpa, in the presence of the polymer
containing the catalyst transferred from the first reactor,
propylene, butene-1, ethylene and hydrogen were
continuously fed in the second reactor so as tomaintain 0.3%
by volume of hydrogen concentration, 18% by volume of
15 butene-1 concentration and 8% by volume of ethylene
concentration in the vapor phase thereby copolymerizing
propylene, butene-1 and ethylene to obtain 17.2kg/hour of
a block copolymer. The block copolymer obtained had an
ethylene content of 2.3% by weight, a butene-1 content of
20 14% by weight and an intrinsic viscosity [7 ]AB of 3.8d1l/g
measured in tetralin at 135°C. The ethylene and butene-1
contents and intrinsic viscosity [7 ]B determined from
analyzed values of the component A and the block copolymer,
were 7 % by weight, 14% by weight and 4.6d1/g, respectively.
25 (3) Adjustment of MFR of the block copolymer
0.032 parts by weight of 2,5-dimethyl~2,5-di(tert-

butylperoxy)hexane was added to 100 parts by weight of the



After a sanple of 10 ng was nelt for 5 mnutes at a t enperature of
220[ err] C under a nitrogen atnosphere, the sanple was cooled to
40[err]C at a rate of 5[err]C mnute. Thereafter, the sanpl e was
heated at a rate of 5[err]C mnute, and the tenperature 5 at a maxi mum
peak of thus obtained nmelting curve was determned as a nelting
tenperature (Tm. Exanple 1 [Sgathesis of solid catalyst
conponent | A 200-L stainless steel reactor equipped with a
stirrer 10 was replaced with nitrogen. Thereafter, 80 L of hexane, 6.55
nol es of tita®hiainedr abpodyinee, X @mulizedowithis densphel mixpht hehat e,
and 98.9 nol es of tetraethoxysilane were charged therein to obEaln a
homogeneous sd&e§UlEAng Mg urR was grtzuded wigil 8 49mmy® eartirarderodtu@R i havi ng

' ' ' f_2. le/L dual |

Sdded dropw <@t  S1s8harte made P iR ke MennvBine me rinead e s 5
C. : s ' I nj shed he m xture was further
g?{;led for 1é%§§%tgpsrg%%?@%ﬁg%fﬁ?u%%?iﬁon% %Fby solid-liquid

separationsat roomphenpEs&t :éro%olm%% shé¥in 4P Tabg8Y WaldpE8hhdedaspyshed

three tines with 70 L of toluene:
evaluation results are shown in Table 2. The transparency

and impact resistance of a film obtained were good, and a
film exhibited less change in transparency caused by a
bleeding after high temperature heat treatment.
10 Example 2
The operation were repeated in the same manner as in
Example 1 except that concentrations of ethylene, butene-1
and hydrogen were changed, thereby obtaining a block
copolymer shown in Table 1, and the block copolymer was
15 subjected to thermal decomposition similar to Example 1 to
adjust the MFR as shown in Table 1. The evaluation results
are shown in Table 2.
Comparative Example 1
A block copolymer shown in Table 1 was obtained with
20 the same method as in example.I except that concentrations
of ethyiene and hydrogen were changed and butene-1 was not
used to obtain a block copolymers as shown in Table 1, and
the block copolymer was subjected to thermal decomposition
similar to Example 1 to adjust the MFR as shown in Table 1.
25 The results were shown in Table 2. There was observed bleeding

after high-temperature heat treatment.



Subsequently, toluene was added so that the slurry concentration
becare 0.2 Kg/L, after which 47.6 nol es of di i sobutyl phthal ate was
added thereto to effect a reaction at 95 [err]C for 30 mnutes. After
the reaction, the resulting 25 mxture was subjected to solid-liquid
separation, and the resulting solid was washed twice with tol uene.
Then, 3.13 nol es of diisobutyl phthalate, 8.9 noles of butyl ether,
and 2.74 moles of titaniumtetrachloride were added to

ef f ect a reaction at 105 [err]C for 3 hours. After the reaction, at

t he sanme tenperature, the solid-liquid separation was perforned,

and then, the resulting solid was was#8d twice with 90 L of 5 tol uene at
t he sane tenperature. Subsequently, the slurry concentrati on was
adj usted to Qad1Kg{L, after which 8.9 noles of butyl ether and 137
nol es of ti tanromtett thUI;dC wet-e atded—to—efHeet—a—+pactior—at-105
[err]C for 1 hour. Aftpe reactio at_the_sane tagae rie 6
solid-liqui 10 seoarat %Rggt A ornede°%?ﬁP%Q1 R, t he [resu ?Fgg gﬁ%?c

was waghed t hree tlne< 3: L of | uene at the dgrid0| wes | Tm
t enper at ure.| Ther eaft eff,” WASHi 1 ‘[f’L}rBt cShayEertgnt wth 70 L. of

hexane threq tines, fo Alq\ek q,t@ “pd'%y RY/4N4dR% | wts | T agUCed 'ﬁr"e:sure td

obtain 11. 4 [Kgof—sotid—catratyst
Example 1 | 3.6 ] 0 14 4.2 7 14 33 3.4 {20.5] 139

Example 2 | 3.7 | O 14 4.4 5 16 21 4.1 6.7 137

Comparative
3.0 3.6 0 3.2 | 12 0 35 2.3 (12.5]{ 138

Example 1

Table 2

Film Film

(30 &) (150 u)

Low Molecular

.Weight
Haze Impact Bleeding
Component

Example 1 0.5 >100 3.3 @

Example 2 0.4 60 0.8 O

Comparative

Example 1

5 The propylene block copolymer of the present invention
has a good transparency and improved impact resistance at
a low temperature, and further exhibits less bleeding at

high-temperature heat treatment.



—————

15 conponent. The resulting conponent contained 1. 8 wt %
of titaniumatom 20.1 wt%o mﬂ El atom 8.4 wt

mra
0.3 W % of ethoxy group, and 0 but oxy group,ﬁlg% g
particle shape free from f| ne powder 20 [ Producti
(1)Pre-activation of solid catalyst component A stainl ess steel
aut ocl ave equi pped with a stirrer, —&4t-h an inner volume of 3 L was
sufficiently dehydrated and deaerated. 1.5 L of n- hexane, 37. 5
mllinoles of 25 triethylalumnium 37.5 mllinolles of t-butyl-
propy! di met hd¥§a¥ IJafnéﬂaWd‘%lgf ‘of the above-described solid cat al yst

t h d th t
“200 0 the te BF8S§§ePﬁebV&ﬁ'§Eg§i? Vietiesirting et gorgiope
I f
pr e- act i vat | O ﬂ%‘%‘& o HRE PO X Aty e om0 SVERLS T
transported oy fopbaind £§ér§tsﬁlexc1%d%bqgt@&>%s BOHRBAY IS pSr LA £

wi th an inner vol unme of to which 100°L of liquid butane was
added to & whereaianserved. (2) Pol yreri zati on
the propylene block copolymer consists essentially of
40 to 85 wt% of a propylene-butene-1l, or ethylene-
propylene-butene-1 copolymer portion having an ethylene
content of 3 wt% or less and a butene-1 content of 3 to 25
10 wt% produced by copolymerizing propylene, butene-1 and
ethylene, or propylene and butene-1 substantially in the
absence of an inert solvent in the presence of a Zieglar Natta
catalyst in the first step as a component A, and 15 to 60
wt% of a propylene-butene-1, or ethylene-propylene-butene-1
15 copolymer portion having an ethylene content of 17 wt% or
less and a butene-1 content of 3 to 35 wt% pfoduced by
subsequently copolymerizing propylene, butene-l1 and
ethylene, or propylene and butene-1 in the presence of the
polymer containing the catalyst, produced in the first step
20 in vapor phase in the second step as a component B, wherein
the intrinsic viscosity([# ]B) of the component B is in the
range of 1.5 to 5 dl/g, and the ratio of the intrinsic
viscosity([ 7 1B) of the component B to the intrinsic
viscosity([ 7 ]JA) of the component A ([7]B/[77]A) is 0.5 to
25 1.8;
the melting temperature of the CXIS portion is 130 to

155°C; and
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Two fluidized-bed reactors each wth a stirrer, 10 W|th an inner
volune of 1 nferr], made from st ﬂ!’ gl"”ﬁﬁ””‘ﬁe conheeted ]

ot her. The copol yneri zation of pr« d butene :IrHISo?;HFS'

the fornmer part (conmponent A) in the fi'rst reactor, ]
copol’'yneri zati on of propyl ene, ethylene and butene-'“for produci ng the
latter 15 part (conponent B) in the seegnd reactor were continuously
carried out. (i) Preparation of conponent (A) in the first reactor
Under conditions of a hol dup amnbunt of 60kg at a pol yneri zati on
tenperat ure of 75[ érhg diffideencejal yranspatemry idttemessiazobetw8bha,
triethylalum num of 70 mmol / hour, t- but yl - n- propyl di net hoxysi | ane of
14 ol / hour &¥Eqhdo and B@%tﬁéwl?d%%@l@oﬂrbogé& Brgatmenhpdindnt0°of of

0. 32g/ hour were tinu |y to the first reactor, whil e propyl ene,
but ene-1 and tﬁ/anﬁéﬁmvﬁ} g&i’t“tfb{EgS RIPEYE ans RaPRk &GP YRy, formed,

vol une of hydr, [ r;at ig@n an % by vol une of but ene- 1
concentration %%%&%@r %hasgeoghgr ég copol yrmeri zi ng propyl ene and
butene-1 td obtain2. The propylene block copolymer according?toc claim

11. 5kg/ hour of a polyner. The pol ynmer obtained was conti nuously
transferred tad, Waesredanthedartene i idonttient of the component A is 6 to

20wts.

3. The propylene block copolymer accorciing to claim 1,
wherein the intrinsic viscosity of the component B[ 7 ]B is

10 2.5 to 4.0d1/g and the [#]B/[7]A is 0.8 to 1.5.

4. The propylene block copolymer according to claim 1,
wherein the propylene block copolymer satisfies the
following equations:

3 S CBE - CAE £ 15, and

15 CAB - 5 < CBB £ CAB + 10,
wherein CBE(wt$%) and CBB(wt%) represent an ethylene content
and a butene-1 content of the component B, respectively, aﬁd
CAE(wt%) and CAB(wt%) represent an ethylene content and a
butene-1 content of the component A, respectively.

20 5. The propylene block copolymer accoréing to claim 1,
wherein the content of the xylene soluble portion at 20 °C
having a molecular weight of 26000 or less is 6 wt% or less
based on the propylene block copolymer.

6. The propylene block copolymer according to claim 5,

25 wherein the content of the xylene soluble portion at 20 °C
having a molecular weight of 26000 or less is 3.5 wt% or less

based on the propylene block copolymer.
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deactivation of the catalyst. And, a part of the polyner was sanpl ed
and anal yzed. As the result, the polyner had a 5 but epe—t—senient of 14%
by weight and an intrinsic viscosity [[err]] A neabUreUSHEER Bos akin {at
135[err] C of 3.6dl/g (ii)Preparation of conponentl(B) jRFEMEBeconc
react or Under conditions of a hol dup amount of 90kg at a

pol yneri zation tenperature of 75[err]C under a polynerization 10 pressure
of 1.2Mpa, in the presence of the polynet26—  containing the catal yst
transferred fromthe first reactor, propyl ene, butene-1, ethylene and
hydr ogen were cont i nuous or so as to maintain
0. 3% by vol une of hydrog%%f%oncen rgﬁi ﬁﬁgﬁig y volunme of 15

but ene-1 concentration and 8% by vol unme of ethyl ene concentration in

t he vapor phase thereby copol yneri zi ng propyl ene, butene-1 and

ethyl ene to obwamm21®F2EgEhﬁMVE&ﬂION a bl ock copol ynmer. The bl ock

copol yner obtai ned had an | ene content of 2.3% by weight, a

but ene- 1 cont eRROBHLENE B&Q@%tﬁpﬁﬁﬁ%ﬂﬁ Rand an intrinsic viscosity [
[err]] AB of 3.8dl/g measured in tetralin at 135[err]C. The ethyl ene
and butene-1 contents and intrinsic vjscosit err] B deternlned from
anal yzed val ues of t AcPESRPLRRA 1O FIRRLBIYT Kt W{ﬂ cifiedere 7 %

by vel oft. - 14% By wei00beo0da% 6L (s £950PS! bSlehe <27ubP AGLUPLEEN O

ingﬂ![ rrg]E h%’ﬁe2’25 ¢ (J‘fr?rarn amoun@%ﬁ”@%@x%}r&ﬁé@é‘ead’@% pddedoh e dhpatd s by

the CXS portion, the melting temperature of the CXIS portion

measured by a differential scanning caloriemeter being 130

to 155°C, wherein the difference in transparency in terms

of hazebetween prior to and posterior to the 1-hour treatment

10 at 110 °C of a 150 um thick film obtained by forming said
copolymer into a film by extrusion is 8% or less.

According to the present invention,.a block copolymer

having a good transparency and improved impact resistance

at a low temperature, and further exhibiting less bleeding

15 at high-temperature heat treatment, can be provided.
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-22-% obt ai ned copol yner. After mixed with a Henschel m xer?%eHe?

resul ti ngm RTT dedi th a 40nm [err] extruder at 220[err] @S5
a dischargelr é§‘§§ﬂ§®1§ Hrodr while nelt- kneadlng t her eby adj usti ng

the MFR of B.#g/ 10 m nutes. 5 The bl wo i ble 1
was produced. ! The a5 2qeyaljudtion results ar ”;g,’ﬁ ?%Em‘ﬁgﬂﬁgusf’%«gaa

t ransparenc and i npaqt fresi stance of a fil mobtained were good, and a
fil m exhibi §ed~tess—Ttrange~i 1} transpacrency caused by a bl eedi ng after
hi gh tenperbture heat treatngnt. 10 Bxanple 2 The operation were
repeated in the sane manner as in - Exanple 1 except that concentrations
of et hyl enpprhiteng, lwhereimnd hydrogen were changed, thereby obtaining a
bl ock copol ymer shown in Table 1, and the bl ock copolymer was 15

subj ected to thééﬁaPr%Y:e?ﬁﬁ)§l~PF5nc%@¢ﬁM~ F@ﬁEx-éﬂfﬁl%S%eft*ola”Y o&dj ust the

MFR as sho I m‘§$ N OI:TheDevaI uatlgqré\lresu are shown in Table 2.
Conpar ativ 2 PIOPR-HDC ‘C%ﬁOT}/mﬁ‘ ST PR ~Tabl e 1 was

obt ai ned trts v2Qn LB&%@Q&W@& RS | b XU el %expte kne
concentra}/\l:Ponsr,3 © of et hyl ene&gnd hydr'grbogen vvelr%e gﬁfe(mged a?g butene 1 was

not 5 usedteatobtab nvieg rodleseopad yartrns sae-ghevatencTabl 2 b 2and

wt% produced by copeclymerizing propylene, butene-1 and

ethylene, o

I
o]
[
O
g
"
.—-J

ene and butene-l substantially in the
absence of an inert solvent in the presence of a Zieglar Natta
catalyst in the first step as a component A, and 15 to &0
" 10 wt% of a propylene-butene-1, or ethylene-propylene-butene
copolymer porticn having an ethylene content of 17 wt% or
less and a bﬁten,—l content of 3 to 35 wt% produced ky
subseguently copolymerizing propylene, butene-! and
ethylene, or propylene and butene-l in the presence of the
15 polymer containing the catalyst, produced in the first step
in vapor phase in the second step as a component B, wherein
the intrinsic viscosity([7 ]B) of the component B is in the
range of 1.5 to 5 dl/g and the ratio of the intrinsic
viscosity ([ 7 ]B) of the component B to the intrinsic

20 wviscosity([ 7 ]R) of the component A ([77]B/{7 }A) is 0.5'to

ne melting temperature (hersin-after, sometimes

differential scanning calorimeter, (herein-after,
25 sometimes referred to as "DSC”) is 130 to 135°C; and

4802642~ 5



the Bl ock copol ymer was subjected to thernmal deconposition Si

Exanple 1 to adjpst—the-M=R-as-shown in Table 1. 25 Theresul tsme;nelsﬁ(r)vx;lo
i nTabl e2. Th,e_remabdﬁ?éﬁ:&éﬂiﬁﬂe&}éﬁ‘ﬁ’ after high-tenperature heat
aﬁgléggm A nne L“ i VER C@bs{i%t%sheetz—szB August Afd0e 1
[ferr]]A C2' & [’érr]’] " Content g/10 % TM
dl/g wt%w % dl 0 Exanmple 1 3.6 0 14 4.2
14 33 3.4 0.5 139 Ex#anpllé—Z 3.7 0 14 4.4 5 16
4.1 6.7 137 conparattve ' 3.0 3.6 0 3.2 12
I?;iSI m 2.3 21';205C 1$§d a chﬁfgglreoljl temoeraggbéeofzw °C, was allowed Low
Mol ecul ar ¢4 stand in a 110 °C o¥ed) 4B Ml hour thetdbP &&ff¢ing out
Vi ght Haze | npact Bl eedi ng
Conponent a heat treatment. %he HiFEerence in tggnsparency between .
prior to and posterior to the treatment was taken as an index
5 of bleeding. Thetransparency (haze) was measured according
to JIS X7105.
(9) Low molecular weight component
By gel permeation chromatography (GEC), the compcnent
CXS was measured under the following conditions. Also, a
s 10 calibration curve was made using a standard polystyrene.
Kind: 150CV type (manufactured by MILIPOREWATERS Co.)
Column: Shodex M/S 80 (manufactured by Shcwa Denko
.K.)
Measuring temperature: 1435 °C
15 Solvent: o-dichlorobenzene
Sample concentration: 5 mg/8ml
Using this molecular weight distribution, the content of the
component with a molecular weight of 26000 or less was
measured, and evaluated by the following standards.
L 20 O: The content is less than 2.6 wt
" A : The content is within the range of 2.6 wt% to 6.0
wi%
X : The content is more than 6.0 wt3
(18} Melting temperaturs (Tm)
235 The melting temperature was measured using a
differential scanning calorimeter (DSC, manufactured by

Perkin-zimer limited).



Exan'bl el 0.5 >100 3.3 [err] Exanpl e 2

0.4 60 08~ [err] Corrpar ative 0.
7 0 24 i RE"_M}"EMI— SHEET |- Exanpl e 1 The propyl ene bl ock
copol ymer of the présent 1 nvdntfi on has a lnpBr oved
| npact resi st ANgezaf ain 23‘85 ow tlenperature, agﬁsg"%gﬂwﬁgf& %‘@(‘Pguﬁggge

bt eedi ng at i gh- {er‘fperat ur g heat treat nent.

Substitut e shgete 28-Mgust=2(0 What i el ai Se 1.
A propyl ene blkock copol yner cor3| st L,falg_ of a xyle E!lmﬂugﬁl&wﬁ”wrtlon at
20 [ err] C( CXS&seF#HoryiTr=arn anount . 5 wm % S rtion
excluding the CXS portion (CXIS portion), 5 wherein: t he

propyl enewhaocks copalyedrisonsi sts essential ly of 40 to 85 m % of a
propyl ene-butene-1, or ethyl ene- propyl ene-but ene-1 copol yner portion

havi ng an et hyten® P"°°"l€6ﬁtMCEFOBC’WGF?‘E‘%&SW& SEbBtBHEE cont ent of
3 to 25 10, ui‘é“i!"@{‘ Es @RQ!&%”}S Lzi 0 Qfogx'ﬁl%‘%{ aPykeng;l and
te ‘he

et hyl ene, or propylene an UbsTant ia
orun;eeaxza;ortlcnexcluclngtneCXah rTi h(CX;SEortlon),

rein:
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= 10 wt3% prcduced by copolymerizing propylene, butene-l1 and
ethylene, or propylene and butene-l1 substantially in the
absence of an inert solvent in the presence of a Zieglar Natta
catalyst in the first step as a component A, and 15 to 60
wt% of a propylene-butene-1, or ethylene-propylene-butene-1
15 copolymer portion having an ethyléene content of 17 wt% or
less and a butene-1 content of 3 to 35 wt$ ércduced by
subseguently copolymerizing propylene, butene-1 an
ethylene, or propylene and butene-l1 in the presence of the

polymer containing the catalyst, produced in the first step

20 in vapor phase in the second step as a component B, wherein

[3S)
(9]
H
@

the melting temperaturs of the CXIS portion measured
by a differential scanning calorimeter is 130 to {55°C; and




absence of an inertssolvent in the presence of a Zieglar Natta

catal yst in the fitst—stes @ ET onponent A, and 15 to 60 wt % of a
pr opyl ene- but en -R:PL&CEMEHI/ &  pyr ooyl ene-butene-1 15 copol yner portion

having an et hyl g¢ne en % or b ust 8G00 ent  of
3 to 35 wt % proquded, quAhp 2009subsequent |y coﬁgﬁﬁ %‘ij]e@t _E?nggene —

but ene-1 and et“hy ene, or propyl ene and butene-1 in the presence of

t he pol yrer e

in vapor phase ih the second ste
intrinsic viscosHy~—{ferT] B) of the conponent B i§in the® * Yange of 1

5to 5 dl/ dth t . t B f th
congonent % t gnFHE qelrﬁf%rﬁs"lcg in tra{}?@%%gg%\; l(n["e‘ﬁITSA)O%QqSAzt%gg{é%npén)en? A ©
([[err]B/ éH. o %@‘)%x Qe2ib® 85 3 1.8 nour treatmenthge MEId-CNEs

G T

tenferatur port I on rreas-w‘ ed by a differential scanning
cal ori met ea 150-180n t@ itk €t € rh@nfropylene block copolymer folmmedi f f erence
in transparency in terns of haze between prior to and posterior to a

1-hour treB¥neRtrusien0tsof% or kesis0-[errJmthick filmof the propyl ene
bl ock cgpol yner ,f orfgd "OPK}@AD%XEE Hékoeob§1§ﬂ(&9raé rling to claim

1, wherein the butene-l content of the component A 1is 6 to

20wt

a9

3. The propylene block copolymer according to claim 1,

wherein the intrinsic viscosity of the compeonent B[ 7 ]3B is
10 2.5 to 4.041/g and the [ ]3/{7n]A is 0.8 to 1.5.

4. The propylene block copolymer according to claim 1,
wherein the propylene block copoly‘ner satisfies the
following equations:

3 £ CBE - CAE £ 15, and
15 CAB - 5 < CBB < CAB + 10,
wherein CBE(wt%) and CBB(wt%) represent an ethylene content
and a butene-1 content of the component B, respectively, and
CAE(wt%) and CAB(wt%) represent an ethylene content and a
butene-1 content of the component A, respectively.

o 20 5. The propylene block copelymer according to claim 1;
wherain the content of the xylene soluble portion at 20 °C
having a molecular weight of 258000 or less is 6 wt% or less
based on the propyvlene blcck copolymer.

-

0.

n'i

The propylene block copolymer according to claim 5,

[\V]
9]

wherein the content o

Fh

the xylene soluble portion at 20 °C
having a molecular weight of 26000 or less is 3.5 wt% or less

based on the propvlene block copolymer.



5 ° . 2. The psopsPene bl ock copol yner according to claim 1, wherein -
t he butene-1 content of the conponent Ais 6 to 20wt % 3. The
propyl ene b%: ock cepety g to claim1l, wherein the intrinsic
viscosity of the ¢oRPIASEM EET])Bis 104 2. 0_4. Qdl
[[err]]B/[[err]]Ali § 08 To15: 4.Su%ﬁ@”t?r%b%ﬂqér?e§%€@%ﬁ§§%ol yrer
according to clail Ly "%ﬁﬁ eifn {t he propyl ene bl ock copol yner satisfies
t he fol | owi ng equat i"‘b"ﬁsﬂ 7 3 [err] CBE - CAE [err] 15, and
15 CAB - k _

CBB(wW % represen{ an ethyl ene contjent and a butene-1 content of the
conponent B, respettivety—and CAE(Wt %9 and CAB(Wt % represent an

et hyl ene content and a Ansheihemreof CEBEt @ISCOASYR2 conponent A,
respectively. 20 5. The propyl ene bl ock copol ynmer according to claim
1, wherein the content of the xylene soluble portion at 20 [err]C

havi ng a noj‘,‘eL;iyL,ab?V\gggh;N‘gfm%%on or. less is 6 % or |ess based on

t he propyl efié blfock copolyner. - 6. The propyl ene bl ock copol yner
accor di ng t esebatrNg, 3n.86k oIzt he content of the xylene sol uble
portion at 20C havi ng a nol ecul ar wei ght of 26000 or less is 3.5 W%

or less based on the propyl ene bl ock copol yner.
A propylene blecck copclymer having a specified

r]] 4B _+ 10, wherein CBE(W % and

0
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composition and consisting of a xvlene soluble portTi
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XS porticn, the melting temperature of the CXIS portion

YA measurad by a differential scanning
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10 at 110 °C of a 150 #zm thick film obtained by forming said
ccgélymer into a film by extrusion is 8% or less.

According to the present invention,.a block copclymer

having a good transparency and improved impact resistance

at a low temperature, and further exhibiting less bleeding

15 at high-temperature heat treatment, can be provided.



