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POLYPROPYLENE RESI N COMPCSI TI ON AND FORMED ARTI CLE
BACKGROUND OF THE I NVENTION 1. FIELD OF THE | NVENTI ON
5 The present invention relates to a pol ypropyl ene
resin conposition and to a formed article conprising
the same. In particular, the invention relates to a
pol ypropyl ene resin conposition superior inrigidity
and i npact resistance and also particularly superior

ot of e REREPEEMRCREs A €Nt Al R ot Miltocre
RELATED ART A pol ypropyl ene resin conposition
including a polypropylene resin and a nucleating

agent contai ned Wi th
superi or nechanpégﬁ&g?gﬁgrgfeng Eﬁbﬁ 39@}e is used
e varlet of _applications as a material for

1fo?ﬁ$hﬁﬁﬁ5|ﬂﬁﬁ BF HTE@gsuch as autonotive interior or

exterior conmponents, hone el ectric materials,

cont aT AR rRE PN IRTeRisi o gre latam e 4 Polyrgmpylene resin

di scl oses a propyl ene pol 20 conposition
cvrﬁevaﬁth@naaWommfeom%mwe vieprisiegthe same. In

intrinsic viscosity satisfying a specific relationship
Papgberiar, wEhe ineentbeacretapent ba #r pelypioplyleme resin

propyl ene honopol yner, and an organi c phosphorus
cmuﬁaowmean@p:emfmcgisth‘tmand@.mmmrnagls@ammgand also

agent, wherein the nunber of particles of the 25
P%x@hmubaphbswmweusoncnpainqp\MQﬂghxsqmpadt(sumengtMu(amd to

are 1 contained in a unit weight of the conposition is
awiermed aashecl ¢ imadangg. ti® $am84685 A di scl oses an

et hyl ene- propyl ene bl ock copol yner including a

crystal line pol ypropyl ene portion and an 5

et hyl ene- propyl ene random copol yner portion wherein

21 MEESCRIPTION OF THE RELATED ART

A polypropylene resin composition including a
polypropylene resin and a nucleating agent contained thexein
isanmterialwithsuperiofmechanicalproperties. It therefore
is used for a wide variety of applications as a material for
forming molded articles such as automotive interior ox exterier
components, home electric materials, containers and sundries.

For example, JP 2-49047 A discloses a propylene polymer
composition including a propylene homopolymer with a specific
intrinsicviscosity satisfyinga specificrelationship together
with the isotacticpentad fxaction of the propylene homopolymer,
and an organic phosphorus compound with a specific structure
as a nucleating agent, wherein the number of particles of the

organic phosphorus compound with a specific size which are
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crystal line pol ypropyl ene portion has an intrinsic
viscosity, Q factor and content of 20C xyl ene-sol uble
conmponent each within a specific range, the
et hyl ene- propyl ene random copol yner portion has an
intrinsic viscosity within a specific range and 10 the
bl ock copol yner has a content of the copol yner portion
within a specific range. The reference al so di scl oses
that a nucleating agent may be added for a desjred )
P eElR R Yit vR&TESIASHd GPBRESEEL PR bpbBihidotRecific
di sclosed in the above-cited references, there is a

for further 15 inprovenent in rigidity and
I mpact resistance, and particularly, inprovenment in
drop Wty LiffdSt & ETasesSamvarhGRIgP I ENTOp lock
An object of the present invention is to provide a 20
FORAHBIRA dRELRAING & sHYSIrLldneRpEYPEPPY hene giartien and an
and inpact resistance, particularly superior in drop
WahgHETanREar Ysanen gandom serelames earrdatplwharein the
articles made of the sanme. The present invention
PEYFt@dd inenpodFpaopréeneo ot ign s encintsinsic viscosity,
conmposition conprising: (A a 25 propyl ene-based
K Tkt copobyrert et ¢ £ RYPrtgylegei~selnnile ¢oppoRefbrach within
(c) and (d) defined below, (B) from0,001 to 5 parts
By spRgiidlic reagsd ¢ihel @dhydene-pyropyilgne aferidoly cogfolymerx
nucl eati ng agent conposed of particles having an
2eastagn hastarciatdiiassiceviscasitpasitietn @y speellfiserange and
diffraction nethod, of from0.01 to 5 3 pmwherein
paethld s chavil pgepdias g lcenteates Ethedfopult ynesporthan within
10 maccount for less than 5% by wei ght of all the
papda i rafigé he THectetétafcQgEBb dirRNUdeaENat aducleating
propyl ene-based bl ock copolyner (A) is a
prenyl mag- basaddedodisxcapaeyared pokydiseg a pol ymer
conponent

Even for the polypropylene resin compositions disclosed

in the above-cited references, there is a demand for further
improvement inrigidityand impact resistance, andparticularly,

improvement in drop weight impact strength.

SUMMARY OF THE INVENTION
An objgct of the present invention is to provide a
polypropylene resin composition superior in rigidity and impact
resistance, particularly superior indropwelight impact strength,
and also provide molded articles made of the same.
The present invention provides, in one aspect,
a polypropylene resin compesition comprising: (A) a

propylene-based block copolymer satisfying reguirements {a),
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10 (I') and a polynmer conponent (I1), wherein the

pol ynmer conponent (lI) is a propyl ene pol yner having an
intrinsic viscosity [r(]l, as neasured in Tetralin at
135C, of fromO0.1 to 5 dl/g and the polynmer conponent
(I'l') is a propyl ene polyner conprising propylene
units and units of at |east one conononer selected 15
fromthe group consisting of ethylene and a-olef ins

b d h i.0Si
UL, ) R 0 AT it e
0.d th I
Bt badsdorl 1o pazdsl bY RRnehR pFaty onOf MimRtCleat ing
L%%‘T’eq*,ﬂ £ °s§§e a%%éf%%%hem% Berrac apridcle disneter,
f | e : | d f t he
TSR b sy 3%9%35%%8%%%1”3%%%;;?%9had°€‘om §.01 to
rbon atons ,included, in the ymer conponent

12
%\ Mo | g SFe M E#&lsé%byamngh?arbiewdéaamﬁ‘a@resof Heot less

over a anount of the poly component (I1) is
f&é%& count &g }éﬁeﬁbapoé% g?(twqi%péznlbthemartmles

conmponent (11) is froml to 70t by weight,
ﬁ&l§5§b&W9%%a GiRg WSS of the propyl ene-based bl ock
copol yner (A) is 100t by weight. In a preferred
enbodi FERPLTEMEAT h) prexspwirnarbasedbdeck oppbyymer (A) is

%ﬁb: the ratlo of the intrinsic viscosity (ill,, of
bavpdhdarckGapolymen hacl ndings polysessiamponent

(TL), of t he pol yner conponent Mis froml to 20 and
{1 4%M AP L pRet inompsingndr (EShporheten thei polymemcbiponent
to 50% by wei ght and wherein the polypropylene resin
10) chapopircpyl emespal pakt Hadwing are inggim@dsuredcasity (1,
230*C, of from 0.1 to 400 g/10 mn, or the nucleating
agemeafyed SiraTetrgdinCadur3sa, i 89 £E6M10.1 to 5 d1/g and the
polymer component (IX) is a propylene polymer comprising
propylene units and units of at least one comonomer selected
from the group consisting of ethylene and a~olefins having 4=-12
carbon atoms and having an intrinsic viscosity [M]1:, as measured
in Tetralin at 135°C, of from 1 to 20 dl/g,

requirement (b) : thepolymer component {I) hasanisotactic
pentad fraction (mmmm fraction), as measured by **C-NMR, of 0,98
or more,

requirement (¢):! the content of the units derived from
at least one comonomer selected from the group consisting of
ethylene and a-olefins having 4-12 carbon atoms included in the

polymer component (IX) is from 1 to 80% by weight, provided that

theoverallamountofthepolymercomponent(II)ileO%byweight,

3
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conposed of particles having an average particle

di anmeter, as neasured by the laser diffraction

nmet hod, of f romO. 01 to 3 pm 15 wherein particles
having particle diameters of not [ess than 10 'pm
account for 1% by weight or less of all the particles
of the nucleating agent. In another aspect, the
present invention provides a f orned article made f

above. LRSRSEaARE, (R ER3 IR G end e £ fgmponent (11
Ral
diaear 1 Sor PRNGHY, ey °&‘d€pr°p t%ﬁi %%‘%Qeﬁ&se;@'%” of the
S
B R ph 53 B s PP mmdd oot 3 B

4 BRI E S |PT|ON O=_TH NGS Fig. 1is a
schena? DE specfﬁgeeﬁpgg?gﬁP%$ t he meight used for

the dr act stren est | es
5 Con‘pg{rqa? 1Y ::% ?’?f‘ I@E‘FE‘R&EE}"E‘:W of

R ERinA 7 RSl (8 ;;4“%5 Lotbobite 1) so
l‘cggu' rgments (a; é and g@) 10 defined bel ow. .
qutt Eﬁ%ﬁ%C(g sC %EVI éﬁbll?is PedmMegh SiopRonend) (I) is

RIS ene- b%sed bl ock copal yner_ i ncluding a
oP’;'??r% &?éw & F?n’éﬁﬂta"ﬁotf%fﬁ Jdewbﬁémpqnqqt (II) is
ere mer onent (1), propyl ene
%’%?%LE W%ﬁ%{?sﬁ“& \‘7’|h§é'§§-|nt %hﬁ Prlyprepyiene resin
nmeasur ed, |n Tetralln at 135C, of fromO.1 to 5dl/g
SARPPRECipR AR BeNboH TetE) A3 meavwrsd @rte2§6r(9nmf from

@bﬂgﬁéﬁ%$@§%ftﬁgéa§peogn|ts and units of at |east one

the nucleating agent (B) is an organic nucleating agent

composed of particles having an average particle diameter, as
measured by the laser diffraction method, of from 0.01 to 3 Hm
wherein particles having particle diameters of not less than
10 pm account for 1% by weight or less of all the particles of
the nucleating agent.

In another aspect, the present invention provides a formed
article made from the polypropylene resin composition mentioned
above.

According to the present invention, it is possible to
obtain a polypropylene resin compesition superior in rigidity
and impact resistance and alse particularly superior in drop

weight impact strength, and to obtain a formed article made from

the same.
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fromthe group consisting of ethylene and a-ol efins
havi ng 4-12 carbon atons and having an intrinsic
viscosity [ fl u x , as neasured 20 in Tetralin at
135C, of from1l to 20 dl/g, requirenment (b)

t hepol ynmer conponent (1) has an isotactic pentad
fraction, as neasured by 13C-NVR, of 0.98 or nore,
requirenent (c): the content of the units derived from
at | east one conononoer selected fromthe group
consisting of 25 ethylene and a-ol efins having 4-12
carbon atons included in the 5 polﬁper co%Ponent (rn)
is fromlto @g&aﬁ&y DRSCHIET IR W dHE PRAWINGS over al |
amount of the, polynmer conmponent (11) is 100% by

wei ght Fifeqhi I emchamaticepesnpestige ehagpamyatrthe weight

conmponent (11 is fram1l to 70% by wei ght, provided
Besp £Re ?g#%fwetir@t SMBASHy FERENEEBetieBt otk Examples and

opol ., (AL is 100% by wei ght. Polymer conponent (I)

S ga%ggﬁygekéaﬂﬁiﬁﬁolyner conponent or a

propyl ene- based copol yner conponent conposed nainly of
units derived from propyl ene. Wen the pol yner

conmponent (1) is a r opyl ene- based copol ynmer

conponent éﬁﬁ%@gl‘?ﬁpﬁkﬁ RRR EERRED M%@%@MENTW
fronprogglene, it is a propyl ene-based copol yner

port i oR*OE¥HBB8zhased hiiaak Geppiynerr G 4F 3 paspydeae-block
comoponer selected fromthe group consisting of
SOROLUME™ e o Al i1y ¥ Fegid rementa o), albhs &ed and ()
aat,or anount of units derived from propyl ene. \Wen
fe1pefyReto¥onponent (1) is a propyl ene-based 15

copol ymer conponent conposed nmainly of units derive

from - PrEPYFERENt (R corepNlebE-basednPlochcsonelymenntld) is
at | east one conononoer selected fromthe group
2 BTOPSLeng -br sechy] opk canglymes iot¢ hudiny amp Wyner component
carbon atons is fromO0.01 to 30% by wei ght, provided
harncha RRfemgn campenensf (Ihe pbeyesn toeppsiamern cpmponent
20 Exanples of the a-olefin having from4 to 12 carbon
bEbris 2 propylene polymer having an intrinsic viscosity [nl:,

as measured in Tetralin at 135°C, of from 0.1 to 5 d1/g and the
pelymer component (II) is a propylene polymer comprising
propylene units and units of at least one comonomér selected
from the group consisting of ethylene and a-olefins having 4-12
carbon atoms and having an intrinsic viscosity [n]:;, as measured
in Tetralin at 135°C, of from 1 to 20 dl/g,

requirement (b): the polymer component (I) hasan isotactic
pentad fraction, as measured by *’C-NMR, of 0.98 or more,

requirement (c): the content of the units derived from
at least one comonomoer selected from the group consisting of

e¢thylene and a-olefins having 4-12 carbon atoms included in the

5
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i ncl ude 1-butene, 1-pentene, 1-hexene,

4-met hyl -1 - pentene, 1-octene and 1-decene. Preferred

are 1-butene, 1-hexene and 1-octene. Exanples of the

copol ymer conponent conposed mainly of 25 units

derived from propyl ene include propyl ene-ethyl ene 6.

copol ynmer conponents, propyl one-| -butane copol yner

conmponents, propyl ene-1-hexene copol yner conponents,

pr opyl ene- et hyl ene-| - byt ene copol yner conponents,

RIS EOBPRYPERCLT LA ScHEO 6P Al bE RGN Brogided that

propyl ene- et hyl ene-1 - oct ene copol yner conponents and
syverrel } apevahefbppyhener coponasns. (0| imdp0% by weight,

conponent (I1) is a propylene-based copol yner

conpos @B OgHens (Y i tbe danyantt of ddst pokwengompreent (II)

selected fromthe group consisting of ethylene and

dsolfetom s teavidig by weight c axsoricecbrihadandhenivesight of the

derived from propyl ene. The content of the units

FSAPYdere-Hrased k qepolymesndideri s dl0ddt day fwedight .

the group consisting of ethylene included in the

pol ynmeFodymesampqrdnt ahd isagppedépynbehahongpédlyter component

carbon atons is froml to 80% by wei ght, preferably

PrapeoPybens-Hasedgopeilyner cangonend qomgasabngihlipmf units

30 to 60% by weight, provided that the overall anpunt

gertivedpfirpmepropypenent Whén the pgdDimdyy cwmtmdrientTher) is a

a-ol efins having 4-12 carbon atons to be used may,

Poopglane-baske thpolgmerasompohent nSotpysed rail?ly of units

carbon atons 20 used for polynmer conponent (1).

Beadweds rein podpyyene oipeB b rdpylehdbasled copol ymer portion
propyl ene- et hyl ene copol yner conponents,
pompyketieo £ulniltenaelribetienfof QOLKERE SRERVIBHSner selected
from the group consisting of ethylene and a~olefins having 4-12
carbon atoms and a major amount of units derived from propylene.
When the polymer component (I) is a propylene-based
copolymer component composed mainly of units derive from
propylene, the content of the units derived from at least one
comonomoer selected from the group consisting of ethylene and
o—-olefins having 4~12 ¢carbon atoms is from 0.01 to 30’{5 by weight,
provided that the overall amount of the polymer component (I).
Examples of tpe a-olefin having from 4 to 12 carbon atoms
include l-butene, l-pentene, l-hexene, 4-methyl-l-pentene,
l-octene and l-decene. Preferred are l-butene, l-hexene and
l-octene.

Examples of the copoclymer component composed mainly of

units derived from propylene include propylene-ethylene
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propyl ene- et hyl ene- I - hexene copol ynmer conponents, 25
propyl ene-1| - but ene copol yner conponents

andpr opyl ene-1 - hexene 7 Copol yner conponents. Fxanpl es
of propyl ene-based copo - lynmer (A) for use in the
present invention include

(propyl ene) - (propyl ene-et hyl ene) copol yners,

(propyl ene) - (propyl ene-at hyl ene-1-butene) 5

C nmer s ropyl ene) - opyl ene- et hyl ene-| - hexene)
c0%4%%%@'{‘%?%%?%8}9%%5—s%rgﬁegrcssatwalm“<=°mP°n=ntsf
%%l%ez—:l ~H Y Iceor%’egl-y(upéro pc}/cl:rfprl-:eriel :{thse,x ene)

| ene- et.hy.-1 ene) - (propyl ene-et hyl ene) copol yners,
IR S anen R S mA e R 10
opal yners,
%df"o" e SEHWABRFE) L DFEAA SRPYOMAR RS )
cqopol yners, . (pr.opyl ene-et hyl ene) - (propyl ene-1 - but ene
& a*{%%é\ﬁs‘,e #&&ﬁ'ﬁﬁé’-%ﬂﬁ SREPPLBIEF FEIRAn et
cg%;I ners,t?glopylene-l-butene)-(propgTene-etbylene)
Egﬁaﬁéﬁqﬁﬁ&ﬂgctene copolymer components.
(propyl.e e-I-butene%éggr%%%lene-athylene-l-butene

copolyﬁ@ ymer compo ) is a propylene-based copolymer

%prop .l ene-1-pbutene)- (prapyl ene-et hyl ene-1 - hexene)

85@%&& el Whitshpeshaer. EEeRmY Legsdpneeenonres delected
20 copol yners, and,

EBPBpYiRe §EourheeRabIt ipg of pehEl nparshe)olefivisyhaying 4-12
The content of the polymer conponent (I1) included in
Fﬁ§b°ﬁréﬁ9ﬂénénﬁa§§étﬁlé@Klﬁéﬁyﬁépm(RropylﬁP@nlI to

70% by _wei ght referably from5 to 50% by wei ght,

more preeeFABESNEr 8f thet Bribssgeninpdnérght ataheasremne
nore preferably from20 to SQJ& by wei ght, 8

comonomoer selected from the group consisting of ethylene

included in the polymer component (II) and d-olefins having 4-12
carbon atoms is from 1 to 80% by weight, preferably from 20 to
70% by weight, and more preferably from 30 to 60% by weight,
provided that the overall amount of the polymer component (II)
is 100% by weight.

The a~olefins having 4-12 carbon atoms to be used may,
for example, be the same as a-olefins having 4-12 carbon atoms
used for polymer component (I).

Examples of polymer component (II) include
propylene~ethylene copolymer components,
propylene-ethylene-l-butene copolymer components,
propylene-~ethylene-1-hexene copolymex components,

propylene-l-butene copolymer components and propylene-il-hexene
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provi ded that the whole weight of the propyl ene-based
bl ock Copolyner (A) is 100 % by wei ght.
Propyl ene- based bl ock copolyner (A) is preferably a
propyl ene- bl ock copol ymer wherein pol ymer conponent
(1) is a 5 propyl ene honopol yner conponent and

pol ynmer conponent (I1) is a propyl ene-based copol yner
conmponent which is a copolyner including units
derived fromat |east one comononer selected f rom

(HPYPBHF CSHRASHSF of et hyl ene and a-o |ef ins

having 4 -1 carbon atons and units derived from

propy| ERETPRE SPPE RFREL MR RAIRD GOPCIYTIYER) (F9T use in the

no&gﬁfreterabl, a prqpyl ene-based bl ock copol yner in
S0 [YIHAR i dMsade 1By MenadoiBsay LehRneiéntLene)
made up of propylene and ethylene, the content of the
ﬁﬂ&ﬂw‘éﬁﬂetr@rrp P YLEDE ) beiPAgpilemes atd y3eme Hy-bwdiegie)
and the content of units derived f rom ethyl ene
IGREIQIGER LB | (P nomy Lesiey me b xopyemente thivilentseilrdieivena)

20 to 70% by weight. The intrinsic viscosity (il 1r.
SPRI3IVNes . c dpFomaRengl ;- (prapyieasdiledutentst rapiol yaters,
135*C, isf rom0O. 1to 5 dl/g, pref erably f romO
3Iprery lgngg ~divd cpylengr-d~hexabey topohyters,to 3 dl/g.
When the intrinsic viscosity [,qlz is greater than 5
dprgpyilieaer@timydear) edbrppepenti-eshgtl emel) dicepolymers,
processability of a resulting polypropylene resin
dpmppyilenerathy leael) - (pepyléhkrethylede - 1t-bakefe)l

dl /g, the nolding processability may be insufficient.
tbheolptetrssi ¢ viscosity (illx, of polynmer conmponent

(11) as neasured in Tetralin at 1350Cis froml to 20

dbkgpYméﬁéeé&h&len35—ﬂbﬁﬂ?blbﬁe1Qtﬁ&iQne“@Lﬁexene)
preferably from2 to 7 dl/g, and even 9 nore

popbesably, f (pFbyland-dLhgieMben ' w05 L
vigcog?ty IA ,?g g?eaterg%ﬁen?26bg§?g?Eﬁhei Butene)

?Eﬁﬁ???ﬁ@k,pﬁ??&b&i@ﬁeﬂétﬂyhghag-(BES??iéﬁQLhLB¥xQBe§
g pol ypropyl ene resin conposition
copolymers, (propylene-l-butene)-(propylene-ethylene)
copolymars,
(propylene—l-butene)-(propylene-ethylene—l-butene)
copolymers,
(prOpylene-l-butene)—(propylene—ethylene-l-hexane)
copolymers, {(Propylene-l-butene) - ({propylene-l-butene)
copolymers, and (propylene~l=butene) - (propylene-l-hexene)
copolymers.

The content of the polymer component (II) included in the
propylene-based block polymer (A) is from 1 to 70% by weight,

preferably from 5 to 50% by weight, more preferably from 10 to

S0% by weight, and even more preferably from 20 to 50% by weight,
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May fail. When [Till, is less than | dl/g, the nolding
processability nmay be insufficient. The ratio of the
intrinsic viscosity Cn3li of polyner conponent (I1)
to the intrinsic viscosity (tlly. of polyner
conmponent (1) is preferably froml to 20, nore
preferably from 2 to 10, and nore preferably from3
to 8. 10 The intrinsic viscosity (unit: dl/g) is
measur ed by the mnethod descri bed bel ow at a
tRAPEHERY (e tlmnwboks pimht 2§ thePrepyisne-based block
Reduced viscosities are nmeasured at three
i OWs 19f1Q ¥ by wedghtd 0. 5 g/dl using a
Ubbel ohdel s visconeter. The 15 intrinsic viscosity
i s cal EACR¥ENSrhaasd dllosk eensdvmss dedocrisardferably a
"Kobunshi Yoeki (Polyrner Sol ution), Kobunsh
gl eopodypen wheresnupplyrek. compopagt (I) is a

491 publ i shed by Kyoritsu Shuppan Co., Ltd., 1982),
RAARKLensy, hemopelymepotampoment trodl ol yweirc hompdoestl (II) is
viscosities are plotted 20 agai nst concentrations and
EheremdeneRaaad iarreiyreyolcampeneant airich Apavtspolymer
of propyl ene-based bl ock copolyner (A) collected from

i ratitendegavedr foomi s bedsetons armhomesr &elected
sanple. In the case of polyner conponent (lI) , a
galopnehe quoagecoRatistyngald eehellehecind b olefins having 4-12
pol yneri zation reactor of the 25 first stage is
saly| gdoms Enel mpdsisdiderenied F@owh eropydeyleene- based
bl ock copolyner (A) is a copolyner prepared by a
net hod Propyfieek-pakydeb 1 60RPOGSHL yive £ S (Xy ofbieRske preFerably
pol yneri zation step of the f irst stage and pol yner
eoppopghénetbisetdsh PHOR UESSL I Findr StreRntfcH 158N Gomponent
stage, the contents 5 of the polyner conponents (1) ,
(EL) is ancbpdl FrhdtS compbieasind &S upl It lﬂ‘@%@'ll%ngriﬂd ¥thylene,
and ClI11Ey. are neasured or cal cul ated by the manners
the content of the polymer component (II) being from 5 to 50%

by weight and the content of units dexived fromethylene included
in the polymer component (II} being from 20 to 70% by weight.
The intrinsic viscosity [nl: of polymer component (1),
asmeasured in Tetralinat 135°C, is from0.1to 5dl/g, preferably
from 0.3 to 4 d1/g and more preferably from 0.5 to 3 dl/g. When
the intrinsic viscosity [n]; is greater than 5 dl/g, the
mechanical properties or molding processability of a resulting
polypropylene resin composition may fail. When (N]: is less
than 0.1 dl/g, the molding processability may be insufficient.
The intrinsic viscosity [n]i; of polymer component (II)

as measured in Tetralin at 135°C is from 1 to 20 dl/g, preferably

from 1 to 10 dl/g, more prefexably from 2 to 7 dl/g, and even
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mentioned below. The intrinsic viscosity [Tl ) Tolca

is the intrinsic viscosity of thewhol eporti onof
propyl ene- based bl ock Copol yner (A). 10 The intrinsic
viscosity [ij]Ix of polyner conmponent (11) produced

in the step of the second stage is cal cul ated

according to the following fornula on the basis of

the intrinsic viscosity [TlIx of polymer conponent

(1) produced in the polynerization step of the first
SexGePreferphlvifane 3vk@ dodl{g- [ ilfhen the intrineieyiscosity
final polynmer resulting fromthe polynerization step
dmlthés greeted ameddhdgeithemeeizaniabprope st iéhermolding
conponents Mand (11) , and the content (weight
Pa’tolc@)sS@bnlhé:mefyarmewdmpMenolyprppylnnaheﬁa.:manompos:l-tn-on
polymer. ITIIII (N] Total - 1111 xxXx)/Xxz 20

ray] feddl.: theni [ﬁl]i:nslisc leissc abiahy 1( diV/g), ahet heliding

pol ymer after the second polynerization step [qQ)j: the
pPrecessiabitiityomaly bedihghféfictikatsanpl e t aken out f

roma pol ynerization reactor after the first

pol ymerhaatrieto &Eoﬁh35lﬁtrihBECWGhQEbsﬁﬁy'QnQEItJEEpolymer
conmponent produced in the 11 Polynerization in the

tbmpbnehep (K17 tothﬁem@hﬁbinéihlGiQEoEBQyCQﬁansﬂtpolymer
produced in the polynerization in the second step X

abtipXnéyt I P idepeeferaBlenfite Daw 200fmbéhe pRiMidaally from
bal ance 5 during the polynerizations. The nelt flow

2ate (0FRind ASréepeefedaBly2808f, 30kc BLOPYI ene- based
bl ock copolymer (A) is typlcally from0. 01 to 600

9/ 10 nThe Piefersht wifdcdnid chﬁ.ﬁ&OOdg//%@ ﬂbﬂnea?é\ﬂred by the
nore preferably froml to 200 g/

method described below at a temperature of 135°C using Tetralin

as solvent.

Reduced viscosities are measured at three concentrations
of 0.1, 0.2 and 0.5 ¢g/dl using a Ubbelohde’s viscometer. The
intrinsic viscosity is calculated by a calculation method
described in “Kobunshi Yoeki (Polymer Solution}), Kobunshi
Jikkengaku (Polymexr Experiment Study) wol. 117 page 491
(published by Kyoritsu Shuppan Co., Ltd., 1982), namely, by an
extrapolation method in which reduced viscosities are plotted
against concentrations and the concentration is extrapolated
in zero. A powder of propylene-based block copolymer (A)
collected from a polymerization reactor or its pellet is used

as a sample. In the case of polymer component (I), a polymer
powder partly collected from the polymerization reactor of the

first stage is subjected to the measyrement.

10



10

15

20

25

10 The isotactic pentad fraction (mmm fraction) of
pol ymer conponent (1) included in propyl ene-based
copolymer (A), which is neasured by 13C-NWR, is 0. 98
or nore because such a block copolyner will be of
high crystallinity and high rigidity. The isotactic
pentad fraction neasured by "3C-NVR is a 15 fraction
of the propyl ene nmononer units existing at the centers
hains in which five praopyl ene nononer units

f th

are §H§8831%F%¥17ﬁ%§5b%%é&@© Repedvaadni(fs +# & gepolymer
al ypropyl ene | ecul e, the fraction being determ ned
E§e¥=ﬁge HEd™ ?EESSt%Whﬁﬁhﬁolzﬁ?ﬁﬁlqu@%t_ (I}, 18 produced
ABALPER iR HERRASh TRR TR RRE HictTAuRE Pae SR PelyReEEomponent
F16955> P RRurog byt b R R SEEoBoh By tAF contents
BP U ERAYBRECEoPRPYRRES cotpon LRt SR pddd T vy sgpsLties

znbts derived from propyl ene, the content 25 of 20*C

T zte s BN b RBACc Ol rfsiR mERBHERAA X 681 cudpdedely ithemanners
12 CXS(11) in the polymer conponent (1) is preferably
PeREionad Bepoy - by’lp%ilg?ﬁliiﬂﬁirfé et vl eabgs the
yweight or less, and more preferably 0.5% by wei ght or
-Pé'&g.ln%%Hlﬁﬁeséémoérﬁh%'fhmp}‘tl%chalé?omb% asedblock
wei ght, a po] ypropyl ene resin conposition of 5 the
fﬁ%%%ﬁ?anE%htion usi ng such a propyl ene-based bl ock
copolymer (A) may be insufficient inrigidity. It is

possi bTke tid fsriapire viseepisye (ndse ¢ thpodymespobppenent (I1)
(A) .using a conventional polynerization catalyst and a
REPARTRE dRathe Steperf the sprand Btngeel s telexdatiassactording
the polynerization catal yst include Ziegler type
tathryEt Ll owing formmdaten thedastabfsthe lagirdnssc viscosity
systens conprising a conpound of a transition netal
b11:Godupollymefr theponent (I) produced in the polymerization
step of the first stage, the intrinsic viscosity [Nltcwy ©f the

final polymer resulting from the polymerization step of the
second stage, namely the combination of the components (I) and
(II), and the content (weight ratio) of the polymer component
(II) in the final polymer.

[(MIzx = ([Mlgorar = [N11%Xs) /X1z

[N)totarz the intrinsic viscosity (di/g) of the final
polymer after the second polymerization step

[nlr: the intrinsic viscosity (dl/g) of the sample taken

out fromapolymerization reactor after the first polymerization

step

Xr: the weight ratio of the component produced in the

11
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Peri odi c tabl e having a cycl opentadi enyl ring and

al kyl al um noxane, and catal yst systens conprising a
compound 15 of a transition netal of Goup IV of the
Periodic table having a cyclopentadienyl ring, a

conpound capabl e of reacting with the foregoing

conpound to forman ionic conplex and an

or ganoal um num conpound. A prepol ynerized cat al yst

prepared by prepol ymerizing ethylene or a-olef inin

Pre VPr&dEatd ot inhsde figstastepst systens nay al so be

used. Exanpl es of those catal yst systens include

cat al y$e:: fst sifsl alits Fladded ofn the GomPLeEDd Rrofmced in the
5-194685 At JP 7-216017 A, JP 10-212319 A JP
POdameg2g8tiAnaAn Fhegssgcend7saepExanpl es of the

pol yneri zati on techni ques include bulk 25

pol ynefi 28€ Kenare deiermingdioyiehe basisiofithematerialbalance
slurrypol ynmeri zation 13 and vapor phase

BuEyReEr that PohymBYLRapdPRaeri zation is a method in

whi ch polynerization is carried out at a

pol yneTheanebh flewpeatéUKMERS| ngs|maasdrelie&tn236°c, of
solvent. Solution polynerization or slurry
pobpriengzabaseadislackeidpad ymesAG hi s 5t ol yakl y zZ8itomm . 01 to
is carried out in an inert hydrocarbon solvent such
880pgppameinpupaaterasdhutace, 0 pentangQ0hgxatemin, and more
hept ane and octane. Vapor phase polynerization is a
pe¢ledabhywhiroh latgageoug/ponaiwr is polynerized in a
medi um wherei n the gaseous nononer is used as the

medi unThd e apaliynpent adli firad i (pem 402 88Y68) of polymer
carried out either batchw se or continuously.

dbmponent (MHheaelpgbdEd bzapyo8nkephBiedUSSpB8BYmer (A), which
optionally be conbined together. Fromthe industria

28 &£ OR0EH CoPOPRLNAR, VEEWD. 98T SEenbed BEEaGEB! QHAUS block
vapor phase pol ynerization and bul k-vapor phase
SEpYTRR Z3Fi DD Ha d\b'ﬁbgtbn%gjr@@wﬁﬂi?g%;?& kPgRNEig1dity.

vapor” phase polynerizatio e carrie
succesfig/@ldotactic pentad fraction measured by ’C-NMR is a
fraction of the propylene monomer units existing at the centers
of the chains in which five propylene monomer units are
successivelymeso-bondedtothepentadunitsinthepolypropylene
molecule, the fraction being determined by the method xeported
by A. Zambelli et al. in Macromolecules, 6, 925 (1973). The
assignment of absorption peaks in an NMR spectrum is carried
ot according to the disclosure of Macromolecules 8, 687 (1975).
When propylene-basedblock copolymer (A) includes polymez
component (I) which is a propylene-based polymer component
composed mainly of units derived from propylene, the content

of 20°C xylene-soluble component (hereinafter, referred to as

12
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The nethod for the preparation of propyl ene-based

bl ock copolyner (A) is a nmethod in which the

propyl ene- based bl ock copolyner (A) is produced in

mul tiple stages including at |east two stages.

Preferred is a nethod having at | east two stages 20

i ncluding a stage for produci ng pol yner conponent (1)

and a stage for producing polynmer conmponent (11).
such a multiple stage method include th

npl,es . e
Basl%gt"ﬁm Wher SORpEnsaty k) 2B ofeErREY d&85F than 1. 0%
%nJP 5-%94 685 A and JP_2002-12719 A, 25 The
IndCLP8hs BPISoPyRERE2REYOR - Sfepy, WeAMBLy or4 less, and more
ﬁglgnerization tenperature, polynerization pressure,
foRERP Y oRcebtPutYlghamsuAess: cBkenyehe (eonfeent of CSX(x
charged, _polynerization | tinmep etc., may be changed
&ﬁd"gsFe}n?’ﬁe‘aY JEFRE @ P lVRROMHARE FeGi arResdddon of
bkock oopol ynmer, (A). 5 In the production of the
PPEpPFERBDEa¢BYCRLAER USHBEYABFN(A) PropHdene-based block
propyl ene-based bl ock copol ynmer (A) may, as required,
SQPS?‘{F@Srat{Ah rakpbratnsuiyadentolior riighdityhan the
tenperature at which the bl ock copolynmer nelts in
order % iscpeseihle doipkeparsplepplecnenbasrddlock bepolymer
propyl ene- based bl ock copol yner (A) 10 or oligoners
WAt husingaal convehtiohal pelghtsipabilonedatalyay ahHea
producti on. Exanpl es of the drying nethod include
tanvent deszi i hetynariPabberS¥dchrd qud. t he
specification of Japanese Patent No. 2565753.
Nucl edizangpbgemit B Polymeeizatide qutadonit iimanideoRieglex
is 15 a nucleating agent conposed of particles having
typavertajystparliedbe tNaet £ ypaScACAbYEES, atdleyst systems

| aser diffraction nethod, of f romO. 01 to 3 ~m
odrep el sipard cogduhavoBoa RAfEnCtE ol aBRRer 6f Group IV of the
Periodic table having a cyclopentadienyl ring and
alkylaluminoxane, and catalyst systems comprising a compound
of a transition metal of Group IV of the Periodic table having
a cyclopentadienyl ring, a compound capable of reacting with
the foregoing compound to form an ionic complex and an
organocaluminum compound. A prepolymerized catalyst prepared
by prepolymerizing ethylene or a—olefin in the presence of those
catalyst systems may also be used.

Examples of those catalyst systems include catalyst
systems disclosed in JP 61-218606 A, JP 5-194685 A, JP 7-216017
A, JP 10-212319 A, JP 2004-182981 A and JP 9-316147 A.

Examples of the polymerization technigues include bulk

pPolymerization, solutionpolymerization, slurrypolymexization

13
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of not less than 10 ~imaccount for |ess than 5% by

wei ght of all the particles of the nucleating agent,

20 Nucl eating agent (B) is preferably a nucleating

agent conposed of particles having an average

particle dianmeter, as neasured by the laser dif

fraction nmethod, of fromO. 0 1 to 3 M wherein

particles having particl,~ diameters of not |ess than

10 jimaccount fqQr |ess than 3% by weight of all the

S84 A1 45 Pbass pol@eRi@Rsdomg BebhPoLane risAcion 15 amethod
preferably a nucl eating agent 15 conposed of particles

HAY Mhd Chn PRdamagd Zasionc s gramdesr ousis atngapedatesyization
the | aser diffraction nethod, of fromO0.01 to 2 m
WP R tyxe: Leias RAaaudd piefin| esdisgdwents ofohwtion

| ess than 10 pm account for [ess than 1% by wei ght of
RPHYRREigaticel es slufryhpolynevhzaniongenta MEthiddidey which
diffraction method is a method for neasuring a :
peAvmerd zatiendistqamtiedwudsingan inart hwirdasdidrosolvent
particle size distribution analyzer "HELPS' avail able
FRSh BFnpaeRenEniRtae, riadtediansy FearieneB) heaanss heptane
either an inorganic 10 nucleating agent or an organic

ADEl eatEng- adéarer Brags e lomertimtiitor ganiecmethod in which
nucl eati ng agent include ones conventionally known as

AH stisgoageatsiS polpmey predyireaengditiniwhereinashe gaseous
talc, clay and cal cium carbonate. Exanples of the

negener isunkedtasnghagmaiun.ncrhdse gt iomakkiiniques
known as nucl eating agents for 15 pol ypropyl ene resin,
saglbeasaneiad caal &5ti0ér HinqNiiiGeCat ReXtinGouddiydsS, Moreover,
netal salts represented by general fornmula (11) shown
these, pokimérSakt Sonf taclondinés phegpbpt i6nali dsheaddmbined
pol yner type nucl eating agents, e.g.

poggtBeret Bron -tHe aliftdustiPaC EHPRAIYRAE APbint of view,
pol yvi nyl cycl ohexane. 20 When nucl eating agent (B) is

iPfie f 8OF §@NA fe NEGHhEBMh OGS 288PSr phase polymerization and
bulk-vapor phaselpolymerization in which bulk peolymerization
and vapor phase polymerization are carried out successively.

The method for the preparation of propylene-based block
copolymer (R) is a method in which the propylene-based block
copolymer (A) is produced inmultiple stages including at least
two stages. Preferred is a method having at least two stages
including a stage for producing polymer component (I) and a stage
for producing polymer component (II).

Examples of such a multiple stage method include the
methodsofmultiplestagepolymerizationdisclosedin JP5-194685
A and JP 2002-12719 A,

The conditions of polymerization steps, namely

14
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such as talc, clay and cal cium carbonate, the

i norganic nucleating agent may be pretreated with a
silane coupling agent, fatty acid, or other acidic or
basi ¢ substance for the purpose of preventing
aggregation of particles or inproving the 25

di spersibility to the propyl ene-based bl ock copol yner.
16 The nucleating agent (B) may be prepared by a

' | hod. P icl havi
SONBRLALoh SARUR AELARC ESLLASL S8 10 8 Mo, monomes
f_.f 0. 01 _to 3 wh [ ticl
RN LN T N

ecount for |ess than 5% by weight can be produced by
JoRe PoGer Birtohe SRRNGeA 256 e SN et isaendhag on 2 desired

appropriately set conditions. For the purpose of
BEAPI TRy PAsER BLPEK eOMLAEFod®ing during t hei r

production, they may be_produced while being in

cont act "wkEf pd:%q,‘x‘FF&@é‘ PF &he ﬁﬁC’EgéﬁP?'!?GS?HgOlOCk copolymer

3 Iegti ng agent (B) is greferabl y at |east one )
%aan e new leeker?RRl YO (Fot BRYs A8 Feguired,

ronatig carboxylic acids, netal salts represented by
g@n%ﬁa? fdr AnHAPerat vafrdegpadito sl kaway thaonthe semperature
phosphori c aci ds. Exanples of the netal salts of

aFothet ¢ therbbayk icopadivaer nelt sdinudedesripouatieveay irrgidual
a group of a structure represented by .0~10 C 111 O-*
fReient Rentehpedsinltihe promtlemidaiased bilankc kQaidkyiner (A)
aralkfl or phenyl; a denotes the nunber of

bRt igemers (with Rk rai dkwmgoleoul &e warigtts produded during
and is an integer of fromO to 3, and 20 denotes the
sheepsedichkong tRxanpistalofatthva dexvdmy eethbdt heciedel those
atomin a netal salt of an aromatic

described in JP 55-75410 A and the specification of Japanese

Patent No. 2565753, |

Nucleating agent {B) for u%e in the present invention is
a nucleating agent composed of particles having an average
particle diameter, as measured by the laser diffractien method,
of from‘O .01 to 3 ym wherein particles having particle diameters
of not less than 10 pm account for less than 5% by weight of
all the particles of the nucleating agent.

Nucleating agent (B) is preferably a nucleating agent
composed of particles having an average particle diameter, as
measured by the laser diffraction method, of from 0.01 to 3 Mm

wherein particles having particle diameters of not less than

10 pm account for less than 3% by weight of 2ll the particles

of the nucleating agent, and more preferably a nucleating agent
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carboxylic acid for use as nucl eating agent (B)
include netal 17 atonms of G oup 1 of the periodic
tabl e of the elenments, netal atons of Goup 2, netal
atons of Group 4, netal atons of Goup 13, and netal
atons of G oup 14. Preferred are netal atons of G oup
1, nmetal atons of Goup 2, or netal atons of G oup 13.
5 Specific exanples of netal atonms of Group 1 include
| ithium odi um and pot assi um Exanpl es of net al
S8Ie 5 é%o%rél%%? RV LG 8V BRRIeaPRF hhF1le diameter, as
strontium and barium Exanples of nmetal atons of
BeGFy A4S kY Hr kasemdifisrgtioncoathad, Bxffiriasms 0gPL to 2 um

tal .atons of Goup 13 include_ al um num and gallium

mMFtds ParGi6f o6 Baping pactiate gdiwmetrens of maihdess than

| ead. When the nucleating agent (B) is a netal salt of
aR #moABeeent cBepdobedd ¢haei d% by weighefef aill the parmicles
benzoat e, potassium benzoate, sodi um benzoate,
SEFheres besiz g egeat ul Mhakaserdiffractionmethodis amethod
hydroxy-diép-tert-butylbenzoate), sodi um 15
EQE| BRagHRABAr Boryksielandigeddlstribution using a laser
cycl opent anecar boxyl ate, nore preferably sodium
fehfsactionl parhimlensirexgidiriputéon- bnalykenz SHEBPS”
and sodium_ p-tert-butyl benzoate, and even nore
pveidpbbpy fabunbyupategdGoki. di - (p-tert - but yl benzoat e
and sodium 20 p-tert-butyl benzoate. Exanples of the
met al Thetvuckeatieat agehy (RE hayl bai ajthgengnainorganic
formula (I1) include conpounds disclosed in JP
2Q904e5Ri1g 7adermindr] Bn260¢ahB30006c Toat Bng RiéhtR11EkbmpRes of
R2 Ra- _C
the inorganicnucleating agent include ones conventionally known

as nucleating agents fox polypropylene resin, such as talc, clay
andcalciumcarbonate. Examplesof theorganicnucleatingagent
include ones conventionally known as nucleating agents for
pPolypropylene resin, such as metal salts of aromatic carboxylic
acids, metal salts represented by general formula (IIS shown
later, metal salts of aromatic phosphoric aclids, and polymer
type nucleating agents, e.g. poly(3-methyl-l-butene),
polycyclopentene and polyvinylcyclohexane.

Whennucleatingagent(B)isaninorganicnucleatingagent
such as tale, clay and calcium carbonate, the inoxrganic
nucleating agent may be pretreated with a silane coupling agent,
fatty acid, or other acidic or basic substance for the purpose
of preventing aggregation of particles or improving the

dispersibility to the propylene-based block copolymer.
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OM_|I ~OM2+ RRER4AO0In formula (Il) , M and

M2 are independently selected from the group

consi sting of sodium atom and hydrogen atom provided

that at |east one of ML and Ma is a sodiumatom R2,

RO, R Rs, 5 R6, R, R8, RO, R10 and Rl1 are

i ndependently selected fromthe group consisting of

hydr ogen, al kyl having 1-9 carbon atons, hydroxyl

group, %Ikoxy havi ng 1-9 carbon atons, al kyl eneoxy

havi ng T1eo RUGISEk IRGo R AN (B BRYUpe BTepERfidh®Y 2

having 1-9 _carbon atons, hal ogen atons (fluorine

SEORETEH BNy e retheshi ngaétbﬁiaﬁdhaaanaeaat aMprage

, and henXI. When these are al kyl groups, the al kyl
w&aéolﬁa‘} MR ERFhBFIReABLF oA F?ﬁr'at}é%rl@@#rrmﬁ‘ghoﬁa\ﬁfnérom 0.01
up six carbon atons. This conpound may be either in

tige3 v whegeingratticlenheviognpaPrbtbe ablametiars ofimot less
the cis form The netal salts represented by general
theamul8 wrl3ceewnt Fomdessptaher 38 yymee hyhisatdrs baf produced
hexahydropht halic acid group. D sodium
bycpeilyerizatikopeanecligdifilcatborny care iedhionlt Msider
represented by the followng structural formula, is
REBPEOPFlaredycdet 1I6omiMnion O Neowr QHE gnpireseofoft preventing
nmetal salts of aromatic phosphoric acids include

pPoRbogAEs fupmesgategabing burfing dineny gemethumt ifeor,nbdbey may
(I'11) and general formula (1V): 5

be produced while being in contact with a surface treating agent.

Thenucleating agent (B) is preferably at least one oxganic
nucleatingagent selected frommetal saltsof aromaticcarboxylic
acids, metal salts represented by general formula (I1) and metal
salts of aromatic phosphoric acids.

Exampies of the metal salts of aromatic carboxylic acids

include compounds having a group of a structure represented by
1
R )a
—3%
0 (1)

wherein R' denotes alkyl, cycloalkyl, alkylcycloalkyl, aralkyl
or phenyl; a denotes the number of substituent(s) (R')} linking
to the aromatic group and is an integer of from 0 to 3, and *
denotes the site of linking to a metal atom.

Examples of the metal atom in a metal salt of an aromatic

carboxylic acid for use as nucleating agent (B) include metal
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CdM() Informula (I111), R12 denotes a direct bond,
sul fur atom oral kylidene; RL3 and R14 i ndependently
represent hydrogen atom al kyl or cycloalkyl; b and c
are independently an integer O or 10 1; di represents
the val ence; and Mrepresents a netal atom In the
general formula (I11), exanples of the al kylidene
represented by R12 include nethylidene, ethylidene,

i SO idene, _butylidene, hexylidene, octylidene,
ﬁo‘%ﬁgﬁ Fen&xro ueya%eﬁﬂeﬂnedféﬁéii%yébéﬁeseﬂ therel emgpts, metal

clooctyllden 20 Exanpl es of the aIkyI roups
&t GHOBY 4 Behdd REAMS| %I%‘EJP / metal atoms of Group

et hyl ropyl ,.n- but |sobutyl sec- but
a‘tﬁ}?%/ ’1"!51‘ Fifoaﬁy - h&gatenwast pre ﬂegeitmoms of
%H‘eth%lh e% tert-octyl, non |, decyl, undecyl,
AldeEpms pEt PraeyE, Perffekrbyatoms of Group 13.
hexadecylh hept adecyl and octadecyl, In
addi t SERCHFAICOPEABAS T GE RehalyA tors e f Groppy) include lithium,
cyclooctyl, etc. are al so avail able. Exanples of the
FOCdMmARGPOEaFFdYBNt ERAIP RS AE Mede Inetams SEFFRowS 2 include
Goup 1 of the periodic table of the elenents, netal
HEGRE SHIG 688 CAUNneSEFORESHD and lbaienp £xamnkes of metal
atons of Group 13, and netal atons of G oup 14.
plems PEdGE@epn%tJa!clald@Tﬁieﬁn@mupnﬁ ahucerian. atkyamples of
of Group 2. Specific exanples of nmetal atons of G oup
metad| ferng iofhFreyp ISodnghnded vouiam and gadahiires gamples
nmetal atons of Group 2 include 15 magnesium cal ci um
ofr GrPrEML4ndnrandenueEranplms dinnsend leadens of

Goup 4 include titaniumand zirconium Exanples of
met al Whenghsf n@ bept 137 pgehbided Jal srimetrahmdlyaf anmromatic

Exanpl es
carboxylic acid, it is preferably lithium benzoate, potassium
benzoate, sodium benzoate, aluminum benzoate, alulminum
hydroxy-di (p~tert-butylbenzoate), sodium
cyclechexanecarboxylate and sodium cyclopentanecarboxylate,
more preferably sodium benzoate, aluminum
hydroxy-di- (p-tert-butylbenzoate) and sodium
p-tert-butylbenzoate, and even more preferably aluminum
hydroxy-di- (p-tert-butylbenzoate and sodium
p-tert-butylbenzoate.

Examples of the metal salts represented by the following

general formula (II) include compounds disclosed in JP

2004~524417 T and JP 2004-530006 T:
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of Group 14 include germanium tin and | ead. The netal
salt of aromatic phosphoric acid represented 20 by
general formula (I11) is preferably a conpound in
which R12 is a direct bond or nethylidyne, the alkyl
groups represented by R13 and R14 are tert-butyl
groups, bis 1l, cis 1l dis 1 and Mis a netal atom
of Goup 1. More preferred are lithi'um

2,2' -nmet hyl enebi s(4, 6-di -tert-butyl phenyl) phosphate,
sodi um 25 2, 2' - net Ryl enebi s(4, 6-di -tert-butyl phenyl)
phosphate and 21g RI?PaRZIIF

2, 2" -net hyl enelRs(X\ &Z R -Hert- but yl phenyl ) phosphat e.
M(OH e ( I|\$3 ffal (M), . BL5 represents

hydr ogen ato or geoup 1-4 czrmn at ons;
R16 and R17 iRdeyy repy esgpt* hydrag 3tom

al kyl, cycl oal kgl , & aral kyl2having 1-12 carbon
at ons; MrepreRen!:(a5 | group of Goup 1 of the
periodic table of t el*nments, a netal atom of G oup
2, alum numor zinc; 10 provided that when Mis a

netal 2h@EBMnIE QUR) }.MCaRd ¥, fa e EndBpafdedtly selected from
respectively; when Mis a netal atom of Goup 2, fis

thergrowdebaisi swhal & isdaluntatdm %n@ﬁ?&ﬁég%e@téméﬁrovided

2, ais 0; when Mis alum num e and aré 1 and 2,

ERERESt I Ml st Jdrfe Uiemgeanﬁi o {97 MY U htonSXRAPIFS R, RS,
of the al kyl groups 5 having 1-4 carbon atons

REPIEESER? eRDY RRL QAN R UGG B pe it Ly sRIYMed from the
i sopropyl, butyl, sec-butyl and isobutyl.” Exanpl es of

87 Cokagi U BN, SO AT, ) SR svons,
' I I = I - I
L0 ey s G2 bIAY - SR heoh wiiynencony

h&GLA§CI VS, cZxBERYLESNY!  aRPRY! grb38NCRY k19088, having 1-9

carbon atoms, halogen atoms (fluorine atom, chlorine atom,

bromine atom and iodine atom), and phenyl. When these are alkyl
groups, the alkyl groups may be combined to form a carbon ring
having up six carbon atoms. This compound may be either in the
cis form or the trans form. Preferably, it is in the cis form.
The metal salts represented by general formula (II) are
more preferably metal salts of hexahydrophthalic acid group.
Disodium bicyeclo(2,2,1)heptane-2,3-dicarboxylate, which is
represented by the following structural formula, is more

preferred.
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10

i sodecyl, undecyl, dodecyl and tert-dodecyl. Exanples

of the netal atons of Goup 1 represented by M 5

include lithium sodium and potassi um Exanples of the

metal salts of G oup 2 include magnesi um cal ci um

strontiumand barium The netal salt of an atomatic

phosphoric acid represented by general fornmula (IV)

is preferably a conpound in which RL5 10 is hydrogen

atom and R16 and R17 are tert-butyl groups, and nore

preferably is ,

hydroxyaluninun}bis-(2,4,8,1a tetra-tert-butyl-6-hydro

xy-12 H-di benzo(d, 6N, 3, 2] jldi oxaphosphoci n- 6- oxi de) .

Taki ng i nto consi deray dispersidility to 15

propyl ene- based bl o . Aiﬂéhe metal salts of

aromati ¢ phosphori $ reprgsent d_py gener a

formula (1V) may be used o | don with neta

salts of carboxylic acids. car boxylic acids for

use in the netal salts of calpoxylic.acids are

carboxylic acids other than omati c carboxylic acids.

20 Exanpl es thereof include aliphatic nonocarboxylic

acids such as acetic acid, propionic acid, acrylic ]

aci d, Brappiesff gheimetab@aliticadi axomohbhdhahpric acids

decangi cacid, lauricacid, nmyristic acid, palmtic

aRFYudgqamRungds gersrerbtadikly thecfablevinggeneral formula

12- hydroxystearic acid, behenic acid, nontanic acid,

ﬁ%Fngﬁﬁd gengeal fprmabecyTWer capt oacetic acid, 23

0- dodecyl nmer capt opr opi oni ¢ aci d,

P-N-| auryl am nopropionic acid and

P- N- met hyl - N-1 aur oyl am nopropi oni c acid; aliphatic

polyhydrTE'cangxylic aci ds suctrag. nal oni c acid,

succinifc aci diR adipic acid, malei¢ acid, azelaic

aci d, slebaci gsac¢i d, 5 dodecanedi cafboxylic acid,

citric acif anehri car boxyli.c

R A &
12 //

P—(O)E—‘M (1)
/

14 b
R R 4

In formula (III), R!? denotes a direct bond, sulfur atom
or alkylidene; R*® and R' independently represent hydrogen atom,
alkyl or cycleoalkyl; b and ¢ are independently an integer 0 or
1; di represents the valence; and M represents a metal atom.

In the general formula (III), examples of the alkylidene

represented by R!? include methylidene, ethylidene,
isopropylidene, butylidene, hexylidene, octylidene, nonylidene,

cyclopentylidene, cyclcohexylidene and cyclooctylidene,
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acid and butanetetracarboxylic acid; alicyclic nono-
or polyhydric carboxylic acids such as naphthenic
acid, cyclopentanecarboxylic acid,

1- net hyl cycl opent anecar boxylic acid,

2-met hyl cycl opent anecar boxylic acid, 10

cycl opent enecar boxylic acid, cycl ohexanecarboxylic
acid, 1-nmethyl cycl ohexanecarboxylic acid,

4- et hy cvcl.ohexanecar b ic_acid,

3 5 FEETPIeTc P on RN B kY b PRES sEPRresented by RY? and R

iﬁ%ﬁ%ﬁéﬁ%ﬁﬁ&i?%ﬂgﬁg;ﬂ%ﬁﬁﬁé@ﬁ;;ékb€§§l,isobutyl,sec-butyl,
cl.ohexenecar boxylic¢ acid nd

PRt ln gty Estioepile heryl Therkity Proctyds 2-

in.t netal _salts of carboxylic acids is pref erab

shraiEeibe: SRt Povite BV Longooh e BaGeCTr cREeeyt,
er.iodic table of the elenents and_netal ato of

ErGes eyl o§seRanorad- oPennatEv sy Bedracor e Beptadecyl and

include lithium, sodium and potassium a es of

OREARECAL + s af B 29G4 LepBu FYLhRET e - %@%&?gmr cycloheptyl,

cal ¢cium strontiumand barium_ As the netal salts of

Eé(Fﬁeﬁﬁtwéfaﬁﬁt‘ds,areﬁelssoc@mn%bha- HxgHRkgcof the metal atom

nmonocar boxylic acids and netal atons of Goup | are o

FEPEGSERAPEPYIShdnciNde et h AticRsna | FRAYM G afdihe pericdic

regresented by general formulas (I1l), (I1l) and (1V)

EaR1BeChr EpRrtFnsn tton MatElonkrmss O fit FEGHR 4 tifjeal atoms of

From the vi ewpoi nt of inprovenent in rigidity and

Erpapt 4, masak atess phcCHoRP dali rghpenal(Byomsrof&roup 14.

in the present invention is alum num

Byafexyedi arp-netal mttonhefz6avep dnand diawall (rioms of Group

bi cycl o( 2, 2, 1) hept ane- 2, 3-di car boxyl ate. The cont ent

8f nucleating agent (B) in the polypropyl ene

Specificexamples of metal atoms of Group 1 include lithium,
sodium and potassium. Examples ofmetal atoms of Group 2 include
magnesium, calcium, strontium and barium. Examples of metal
atoms of Group 4 include titanium and zirconium. Examples of
metal atoms of Group 13 include aluminum and gallium. Examples
of Group 14 include germanium, tin and lead.

The metal salt of aromatic phosphoric acid represented
by general formula (III) is preferably a compound in which R!?
is a direct bond or methylidyne, the alkyl groups represented
by R and R are tert-butyl groups, b is 1, c is 1, d is 1 and
M is a metal atom of Group 1. More preferred are lithium
2,2'-methylenebis (4, 6-di-tert-butylphenyl) phosphate, sodium

2,2'-methylenebis (4, é=-di-tert-butylphenyl) phosphate and
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15

resin conposition of the present invention is from
0.001 to 5 10 parts by weight, preferably fromO0. 01
to | part by weight, and nore preferably fromO0.01 to
0.5 part by weight per 100 parts by weight of the
propyl ene-based bl ock copol ynmer (A) . Wen the anount
is less than 0. 001 part by weight, inprovenent of
rigidity and inpact resistance may be insuf f icient.
When it is over 5 15 parts by weight, the inpact
petiessanme 2ply -meahlyleibbés\d; 6-thetemtebatylpheaydnt
is too nmuch and will only result in bad econony. From
phesphawpoi nt of nol ding processability, the nmelt flow
rate (MFR) of the pol ypropyl ene resin conposition of
the present invention, as neasured at 230*C, is
preferably from0. 1 20 to 400 g/10 m n, nore
preferably fromO0.5 to 30 O mn, and even nore
prefgrably frogad to 200 g/10|mn. It is possible to
prodyce tiwe pgrypropyl ene resiin conpositionof the

presgnt Rn n, forexanpl e, bynelt-nixing

propyl ene-b copolymgr (A) and from0.001 to
5 parlts 25 bq%ed of 100 parts by wei ght of
t he Rl ock , Of nucleating agent W

conpgdsed oR 3! es qu partl cle IV)
di angter, as négsured by tﬂg IaserY of fro&

01 tq 3 ~= ticles having partlcle dlaneters
of ngt | ess pm accounff for |ess than 5% by
melgrt -~ enperature of [180' C or hi gher, and

t hen i ng resul ting [ten m xture to pass
thrOLgh a fil From t he vi

. wﬁoint of rigidity and
| mpact—resi stance of ar i'ng pol ypropyl ene resin
conposition, the filter fox use in the production of

the po}y ARy AL V?S'Li“c;gég&ocfééﬂ ﬁf :‘gg& 1Qt8%\eé§{éhn alkyl

i nvention pre era Iy has tratio acy

SEo @Dt Wy QarbbA™nb9 ROO0LAM RTLABEERARARY LEBTsent

hydrogen atom, alkyl, cycloalkyl, aryl or aralkyl having 1-12
carbon atoms; Mrepresentsametal group of Group 1 of the periodic
table of the elements, a metal atomof Group 2, aluminum or zinc;
provided that when M is a metal atom of Group 1, e and f are
0 and 1, respectively; when M is a metal atom of Group 2, f is
1l or 2 wherein when f is 1, e is 1 whereas when f is 2, e is
0; when M is aluminum, e and £ are 1 and 2, respectively.
In the general formula (IV), examples of the alkyl groups
having 1-4 carbon atoms represented by R*® include methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl and isobutyl. Examples of
the alkyl groups having 1-12 carboen atoms represented by R'®

and R'" include methyl, ethyl, propyl, isopropyl, butyl,
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150 pm and even nore preferably from40 to 110 pm

The filtration accuracy (w dth of opening) of the

filter is the width of spaces through which

propyl ene-based bl ock 15 copolynmer (A) and nucl eating
agent (2) canpass. Thefiltration accuracy is a value
measured as a particle dianmeter (jin) of the |argest

gl ass bead whi ch passed through a filter nmedium by the

nmet hod provided in JI'S 88356. The material of the
SEPrbRtidy tRrithutarl naryll, oterbsamyl, diedyk, thdptarl,i octyl,
preferably made of stainless steel, specifically

588905y1 sUBBIErootyRUS316thy Fhexyl henonghpoiacnohydasdecyl,
of handling, the shape of the filter is a disc form
terderEl, sundecyt) edodetypsanddbeghndedetpim pol ygon)

or cylindrical form 25 Exanples of the type of the f

i | ter Exnenples ol dhmewinesadeshomscot rGnpen hinepressnted by M
wel ded wire nmesh, wire nmesh demster, spiral wre

woeshude it luidume tspidifim Bod poatasshubr edxangles idf ghe metal
Speci fic exanpl es of woven wire nesh include plain

sebbve ofreéronpsh, ingltdednaesesivwns ecabshymsast nonkive and
wire nmesh, plain weave 5 dutch wire nesh and twlled
beabemdut ch wire mesh. Exanples of s intered neta

filter include f | It ers produced by s intering of

st ai nl'Bes mettad| sdlt bdrar aHUSmMat6l) plobsphorbdn aarigbrephesented
desirable filter is a sintered netal filter. In the
betdetefal fdmmpraodIdhi ds pretfkeapllyypr opypenadr ésiwhich R
10 conposition of the present invention, the weight of

i hdydrdoem ambntame Rfian phsaee térbugbtybeyfoupdd emnd more
per unit tinme per unit area of the filter is

mreferalbly iskg/ onR-hr or nore, nore preferably 2

kg/ CM2 -hr, and even nore preferably 3.5 kg/cnR-hr.
H%?r@m&@ﬁﬂmiﬁuﬂ*ﬁiSHﬂZﬁKLﬂﬁI@*Métﬂﬁ#tﬁrtﬁﬁﬁﬁﬁl%G%Dﬂ@hoxy-lZ
t he

H-dibenzo(d,g) [1, 3,2]-dioxaphosphocin-6-oxide) .

Taking into consideration the dispersibility to
propylene-basedblock copolymer (A), themetal salts of aromatic
phospheoric acids represented by generxal formula {IV) may be used
in combination with metal salts of carboxylic acids. The
carboxylic acids for use in the metal salts of carboxylic acids
are carboxylic acids other than aromatic carboxylic acids.
Examples thereof include aliphatic monocarboxylic acids such
as acetic acid, propionic acid, acrylic acid, octylic acid, iso
octylicacid, nonanoicacid, decanoicacid, lauricacid, myristic
acid, palmitic acid, stearic¢c acid, oleic acid, ricinoleic acid,
12-hydroxystearic acid, behenic acid, montanic acid, melissic

acid, B-dodecylmercaptoacetic acid,
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15 filter per unit tine per unit area of the filter is

typically wup to 20 kg/cmhr. The area of the f ilter

is defined as the total of the surf ace areas of

regi ons through which nolten resin c.an pass. The f

ilter may be arranged in either a ingle stage or

mul tiple stages, either 20 Parallel or tandemwth

respect to the passing direction of the resin. , From

t@e v'e§£ﬁ+nts of inpact resistance or appearance, it

i FHHIr FARICRARP TAise R g f iR -dyter vd@sdnamrpRipnic

the surface of a nolded article (film sheet, ‘ '

i3t 13nsh Rl et s Adiaumey lamd nopraRd aigmagial; aliphatic

pol ypi ~opyl ene_resin conposition 27 of the present

[ YOl HE25ROZKHEF agd 454G hpe Mgy ey exd, FuFcpeic acid,

counted either visually or instrunmentally, for, )

AR 2cif ¢ Mkt iGdsd hnA3pAaic acisht ispRRaiT Faid,

eye, counter, etc. Wen using the nunmber of fish eyes i
e LR RRRO IR AP 0SS P 280 fAHT IRmboxylic

contained. in a filmwth a thickness of 50 pm as

i%‘éﬁé& PRIRRShFHFGCHROR Yayiss 2qise Adrisercidic megip- ox

eéSF i4} represented by the nunber of the fish eyes

Ey YWEE L carhoxnlie reids sicdacd Rephthenis &eigt n

a diianmeter of 100 ~= or nore, the nunber of f ish

&YSS oRenhadresiaahiornldss acigh lovethylsycdpeentemergrooxylic

=2, nore preferably |less than 1500 fish eyes/ 100 cn®,

&Fd Gev ATV GYicd Ppeabiapecasborydi 16883 i sh eyes/ 100

cwve . Re%Qrding fish eyes with a diameter of 200 ~tm

G¥etepentenecarissy 1dc e, oyed chexgnecariiony lissacid,

than 300 fish eyes/ 100 cne, nore preferably |ess than

tomethyn coirdoheganesarbaryldgecidire 15 preferably

| ess than 50 fish eyes/ 100 cn2 The pol ypropyl ene resin

dompssviicyslohexanegrebenylicnaendi, on may i ncl ude

conventional additives. Exanples of such

3,5-dimethylcyclohexanecarboxylic acid,

4-butylcyclohexanecarboxylic acid,
4-octylcyclohexanecarboxylic acid, cyclohexenecarboxylic acid
and 4-cyclohexene-1,2-dicarboxylic acid.

The metal for use in the metal salts of carboxylic acids
is preferably metal selected from metal atoms of Group 1 of the
periodic table of the elements and metal atoms of Group 2.
Examples of the metal atoms of Group 1 include lithium, sodium
and potassium. Examples of the metal salts of Group 2 include
magnesium, calcium, strontium and barium.

As the metal salts of carboxylic acids, ones comprising
aliphatic monocarboxylic acids and metal atoms of Group 1 are

typically used.
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addi tives include neutralizing agents, antioxidants,

UV absorbers, light stabilizers, antistatic agents,

| ubricants, 20 anti bl ocki ng agents, processing aids,
colorants, f oam ng agents, antibacterial agents,

organi c peroxi des, plasticizers, flame retardants,

organi ¢ peroxi des, crosslinking agents, crosslinking

aids and glittering materials. Such additives nmay be

used solely orin conbination. Inparticular,

neut r alTie ng @ iagenticd e sninigo eigiarttss , ret eegdrasb by, general
light stabilizers and 28 col orants are often used.

Bead loss ofT Ieut(aalr zang e}&ntczr bel prdepaeedl byatarsvaritional
hi gher fatty acids (netal soap), hydrotalcite, and

Qg s miaud des of al kaline earth netal. Such
neutralizing agents 5 are often used for neutralizing

chl or i eronf @Rkad NéwiSo COERAURES rovbine At alie xaatialitst and impact
resi due produced during the production of aL

WL asak Hintle000) WeRInt A)B), Al yhe)inresHe present

~2sed singly or in conbination. Typical netal salts

Ginvrtiedn f2d tan i HRiAxsaM (Kg&ﬁ-ﬂ:utylbenzoate) and

conventionally known netal salts. the higher fatty

&l b1 M O8Ee M (1, 4, NHHBpkr B0 Lo abypraeey e

preferable, and those having from12 to 18 carbon

atons arif EBh%eHEeéfrn%@J%at% b§enteiRy i%ﬁthé,ﬁ'ciﬂt.%:ﬁ%:ylene

calciumsalts, sodiumsalts, ghesium salts,

TR R P R L A B R R 2R 9002 w0 S
Beh B3R e hsp n L i orid bl ek b fsiane, and
ke BeeBot e G P el 1 s S Thhglafr ggo pares
%Jy %éi&ﬁ'&%sf %h%l §frc?15§fél¥e—ll:?ﬁ’§éd block copolymer (A). When the
amount is less than 0.001 part by weight, improvement of rigidity
and impact resistance may be insufficient. When it is over 5
parts by weight, the impact resistance may f2il. Moreover, the
nucleating agent is toonmuch and will only result in bad economy.

From the viewpoint of molding processability, the melt
flow rate (MFR) of the polypropylene resin composition of the
present invention, as measured at 230°C, is preferably from 0.1
to 400 g/10 min, more preferably from 0.5 to 300 ¢/10 min, and
even more preferably from 1 to 200 g/10 min.

It is possible to produce the polypropylene resin
compositionof thepresent invention, forexample, bymelt-mixing
propylene-based bleck copolymer (A) and from 0.001 to 5 parts

by weight, based on 100 parts by weight of the block copolymerx
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and [A -X/~-nmH20] ~'- forns an internediate | ayer.

M2,1 is a divalent netal cation e.g. Mg 2t , M 2* p

Fe 2+ Cc 2+, N i2+, CU2+ and Zn2+. nB+ is a trivalent

netal cation e.g. Al'3+, Fe3+, C3to Co3* and 1n3".

Al'- is an n-valent anion e.g. O4, F, d-, Sr-,

NO3-, C03 2- 1 S04 2- 1 25 Fe (CN) 63-, di3C00,

oxal ate ion and salicylate ion, and n is a 29 positive
integer. x satisfies 0 < X5 0.33, and mis a positive

nunb€l » Thenwgheatingiagentny(Be asampased plopartiicigs having an
mneral or a synthetic product. The crystal

st r a¥euRee RagLicle gipmetler, &8s dissmuxsd byatbe laser method, of
content, and the like may be determ ned appropriately.

As fromi edl tsuiEf ppevherstmper tix) de hapydlnggartdcleediameters
hydrotal cite. Anong the hydrotal cites represented by

t heof meycless tharmilapmpaeteunedfes kedw dthdralSdi ey weight, at
represeritedbY the followwng 10 formula (VI):

SV yAltefrbdrznA@8E NEI0C (M highereiand thain sbdiiesny thedresulting
and mis a positive nunber. Mre preferable are those

wherel tehPrixtuferitel patdy/| fhitcugltconsfilteérd of one

kind or two kinds of divalent cation selected 15 from ,
My2+ and Pngr.tHeamtieepbanityopreieid gy amd tinact resistance of
followi ng hydrotalcites: M4.5A12( OH) 13C03. 3H20

Myda SABR 1D AEL ¥EPR)y Derdd @@s2n MyddRi¢ {bh 1 2BSBEilter for use
3x20 20 My5A12( OH) 14003' 4H20 MyBAL2( OH) 16C08. 4H20

( natrutalel prodect Lom@ Mt Be yp eHOp:2e@oMFEREI £ i8n of the
- 0-4) M3ZnAl2(OH) 12CA3' M 420 (m - 0-4) :
10 present invention preferably has a filtration accuracy (width
of opening) of from 30 to 200 um, mere preferably from 30 to
150 um, and even moxe preferably from 40 to 110 um.

The filtration accuracy {width of opening) of the filter
is the width of spaces through which propylene-based block
15 copolymer (A) and nucleating agent (B) canpass. The filtration
accurxacy is a value measured as a particle diameter (um) of the
largest glass bead which passed through a filter medium by the
method provided in JIS B8356.
The material of the filter may be either metal or resin.
20 The filter is preferably made of stainless steel, specifically
SUS304, SUS316, or SUS316L. |
From the viewpoint of ease of handling, the shape of the
filter is a disc form (circle, semicircle, ellipse, doughnut
form, polygon) or cylindrical form.

25 Examples of the type of the filter include woven wire mesh,
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Oxi des or hydroxides of alkaline earth netals are
oxi des 25 or hydroxides of netal atons of G oup 2 of
the periodic table, 30 exanples of which include
cal ci um oxi de, magnesi um oxi de, cal cium hydroxi de and
magnesi um hydroxi de. Preferred is cal cium hydroxide.
The anount of the neutralizing agent is, for exanple,
from 5 0. 001 to 0. 5 part by weight, preferably f
CrimRRD Vigesnesh o weldest virpyneah gl reamedshotamiptefr, spiral
cerably f rom0O. 01 to 0. 2 part by weight per 100
Wirgmeshyy lavepad dietrbpld brer bardds bhbekedopotghefilper.
Conventional_ ant ioxidants maybe used. Antioxidantsare
SP&ONpI FISTRARS § LaNoHER| Wi kg Neshriaahtde ailgdroppharevire
resins__10 from bei ng deconposed due to heat, |ight,
me sy behllad ¥emve vixemeshy sa os wepsesoire neshdgplain weave
phenol i c antioxi dants, phosphorus-based anti oxi dants,
dutgh Mikehpesh and swilddeds weatpddotyhamime mesh. Examples
antioxi dants, and netal deactivators. Preferred are
of phaheredmead Fditer phodpterfiltSrapiakickhby, s tntering
sul fur antioxidants. Mre preferred are antioxidants
of gerinlarngteeddhihiern( £6A 3df6ldt of sdsronnmexden. | dxdeahtrable
..sel ected from phosphorus-based anti oxi dants andr
Fildqy dis pasdatessd owtddntfllfierat | east one phenolic
anti oxi dant. Exanples of specific conbination include
a ceérihfanebhodifox Wrrenpobducelonnid the gadypanpydene resin
phosphorus -based antioxidant, a conbination of
compesasics ahtilox paasengniinwentl bny, - blas ek iagtiy @i gA8tnoten
_ conbi nation of phenolic antioxidanto phosphorus-based
rixgurieoxh dehtparre s thiroughathd Ahltexigentunifxaipkesepfunit
t he phenol antioxidant include 25
area gfdtheefilberylisdprethyhpiendl kxg¥bm?-hr or more, more

preferably 2 kg/em?+hr, and even moxe preferably 3.5 kg/em®shr.

The weight of the molten mixture which basses throﬁgh the
filter per unit time pér unit area of the filter is typically
up to 20 kg/cm’shr,

The areaof the filter isdefined as the total of the surface
areasofregionsthroughwhichnmltenresincgnpass. The filter
maybearraﬁgedineithersinglestageornmltiplestages,either
parallel or tandem with respect to the passing direction of the
resin.

From the viewpoints of impact resistance or appearance,
it is desirable that the number of Lish eyes occurring in the
surface of a molded article (film, sheet, injection molded

article, etc.) made from the polypropylene resin composition
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t et raki s[ net hyl ene-3(31, 51-di -tert-butyl -4-hydroxyphen

yl ) propi onat el net hane,

oct adecyl -3-(3,5-di-tert-butyl -4-

hydr oxyphenyl ) propi onate, 3,9-bis[2-0-(3-tert-butyl-

4- hydr oxy- 5- met hyl phenyl)

propi onyl oxyl -1, -di methylethyl] 5

2,4,8,10-tetraoxaspi ro (5-5]undecane,

1,315-tris-2[3-(3,5- di-tert-butyl-4-hydroxyphenyl)

r opi onyl oxyl et hyl isocyanate, .

8t Fhe Frendns | inventsion |0 2% WatkAs RASILALe. Fish eyes
hydr oxybenzyl ) benzene,,

BHY B3 ESURERTERRE Y- SPA o BF LTI RSB ¥ oK gxample,

D . . .
%l,%*} an imageapalyzehe @ SPHRNORS £3 58 WS EPROLEEA TG When
i sor-yanur at e,

VR dHR RPPeR. pE il SYes Yishgr dianetey,Qf 180 M or more

hydr oxyphenyl ) propionate], triethyl ene glycol-
N bF L0 3E‘Q R¥ HA-SHRAPLAFNAS HP -a4-fH§56r ényijickness of 50
pr opi onat e,

HI @ drgiea@isorbi She-rranbeyLisly evegyyFha- myarexphdmah eves

15 propi ona : . X
% FeR R z’]tifh§hﬁn%mf§-?f3,téledif}§@r pyes per unit area of
but yl - 4- hydr oxyphenyl) propionate),
the fidevhyResardisg fishevay wigh ardianasanRéntt pm o more,
, 21-net hyl epe-bi s-(4-ethyl - 6-tert-butyl ),
é?%uw?{eﬁﬁfeﬁé%Péfﬂé&%?ﬂﬁ-f?éﬁp- Yoh&s Bﬁaﬁgi%;b?’ tsh eyes/100
2,21-ethylidene-bjs-(4,6-di-tert- bu‘tg/l phen? )un 20,
gn2 1 MBEEVPY HEPERIDL ¥ e sEpAp 1800 rsih sypsgHIfo Py, and even
4,4'-b%%é%idene-bis(S-neth 1-6-tert-but%}ﬁ@§nolg, _
Do REPRIAREY (e rthantI000-hHigh S¥e S/ N i benRegprding
-4- met hyl phenyl acryl ate, 2,4-di
figh ryemTylith- £ |dizgeteal cife200 um or more, the number of fish
anyl-2-hydroxypheny|)ethyl)phen%I acryl ate and "
evropherrreferasl Fkews cshan 30€ ophehoeyes/100 cm®, more
i ncludevitam n E, which is a-tocopherol. §2 Preferred
re il ¥ clems | thaniah@0 af esipheves 00 apm| o@rhméen more

having at | east one group represented byzgeneral
preferably less than 50 fish eyes/100 cm®.

The polypropylene resin composition of thelpresent
inventienmay include conventional additives. Examples of such
additives ;nclude neutralizing agents, antioxidants, UV
absorbers, light stabilizers, antistatic agents, lubricants,
antiblocking agents, processingaids, colorants, foaming agents,
antibacterial agents, organic peroxides, plasticizers, flame
retardants, organic peroxides, crosslinking agents,
crosslinking aids andglitteringmaterials. Suchadditivesmay
be used solely or in combination. In particular, neutralizing

agents, anticxidants, UV absorbers, light stabilizers and
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formula (M1) shown below C(CH 3~, AIB HO CH CH 00
(V1) 225 in formula (VII) , R'8 and R'' each

i ndependent|y represent hydrogen, nethyl or
tert-butyl and they may be either the sanme or
different. Exanples of the phenolic antioxidants
having at | east one group represented by fornula
(VMI'L.) include tetrakis 10

[ met hyl ene-3(31,5" -di-tert-butyl - 4-hydroxyphenyl)

Eg%%g%%g@% B&g%%ﬁ%%%s_ecyl -3-(3,5-di-tert-butyl -4-
ﬁygr g;jé%a@%gl%ﬁaﬂﬂbﬁ%ﬁ&% |ag)?§5t_~°1 iiln-c&iu & Hly?ltgtlhﬁfalts of
]g*ﬁé%%ﬁ ifé}}'r X et L0X 38R0 2l UNde et s 11t el NEhA S xsdes or
FidedLLe DY baRa TR ba deRHRL LY PP nRURE124Rl agents
R SR Rop Lo A S R s S ECpREB compounas
400000 PR SLAY Lot 0 08 AR ngP ERECELBR R don of
3?3 g%%?{%gyﬁ%%%&@%@%%{mﬁ (A), and theymaybe used singly

2, 4,8, 10-tafraoxaspi ro [ 5-5jundecane. 33 The anount of

¥ PherIMR AT Pxi dant to be added is typically

{10 O 60 RS 380 LTy ST SERUY pLARD 358150 s
e B oS it B2 S £ S A ¥ ey acta,
ptr}?ggg%glxjrslhgatsregm B LR NSLELE are preferabie, and those
having from 12 to 18 carbon atoms are more preferable. As the
metal salts, calcium salts, sodium salts, magnesium salts{

lithium salts, aluminum salts and zing¢ salts are preferable.
Calcium salts are more preferable. Metal salts often used is
calcium stearate.

Hydrotalcite is a anion-exchangeable layered compound
represented by the following formula (V):

(21 0% (OH) 2) ¥ [A™y/n *mH20] (V)

In the formula, [M?* M3 (OH),]1** forms a elementary layer
and [A"y/m*mH;0]* forms an intermediate layer. M?'is adivalent
metal cation e.g. Mg®', Mn®*, Fe?*, Co?*, Ni?", cu?* and zn®". M
is a trivalent metal cation e.g. Al*, Fe?’, Ccr®", Co® and In™.
A" is an n-valent anion e.g. OH', IE", Cl™, Br-, NOs~, CO%", 5045,

Fe (CN)¢*>", CH3COO™, oxalate ion and salicylate ion, and n is a
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tri s(nonyi phenyl) phosphite,
tris(2,4-di-tort-butyl phenyl) phosphite,
di stearyl pentaerythritol diphosphite,
bi s(2,4-di-tert-butyl phenyl)pentaerythritol
di phosphite, 10
bis(2,4-di-tert-butyl-6-nethyl phenyl ) pentaerythritol
di phosphite, bis(2,6-di-tert-butyl-4-nmethyl phenyl)
pentaerythritol diphosphite, bis(2,4-dicunylphenyl)
pentaerythritol diphosphite, tetrakis-(Z,ikgi-;ert- sitive
but vl phenyl 4" <di phared od enedi ghbsidhorindem UHa PO
P%?Jz’y%\?%t%e)é'ﬁéﬁi s’(‘?ﬁ 6-di - téleért -but yl phenyl)
n%?ﬁé yl hexyl phosphite, 2,2'-ethylidenebis(4,6-di-tert-
utyT phenyl ) fl uorophosphite, bis(2,4-di-tert-butyl-6

met hy { BN e naucd 1A.y6 oecurrding mineral or
but yl %ﬁgﬁ@ﬁl} ?éejtyhyl -5-butyl -1, 3, 2-

N lfiil% ' ' y ricle
% Jyne, TRE @rgsta? structure, crystal par
= {%9\2{?? lethyl -tris(3,3",5 5 -tetra-tert-butyl -

1.1 - bi phenyb+2c3he@hy) ) BA@sphet eikanmay be determined
afager 85, FRYpEZpant

but y|.-6- 3- : @upfadeet reBbmpnSHRRY | lied
ag)%y bfga&%%‘é'nzg%%wéﬁlﬂi%]rdl oxaphospﬁepi ﬁe.p Bzclaa?fgﬁ

it LS possihl :Q ake a resin conposition have good
tﬁr 5‘%‘3551)' ém?tagk?ﬁl%iet'y, preferred are 34

tris(2.4-di-tert- LAkenyls) rebespkinted by the foregoing
bi s( 274G tt?a‘%t thl#l{j#-)t?l\e|canlﬁenyI ypentaer yt hrit ol

di phasphite.and .. talcitere resentedbythe following
fﬁ%‘@@?’(ﬁ’f%ﬁﬁrﬁ%ﬁ?m{ﬁyﬁ - 6a- [63- (3- rr%t hyl - 4- hydr oxy- 5-t

rt- ]
ﬁﬁ%ﬂ%e%ﬁ))'pr opoxy] di benzo[ d, f][ 1, 3, 2] di oxaphosphepi n

e. 5 The of . 430 osphqgtsg- based antioxidant to
be add@f‘ﬁgggﬁ/ﬁl‘tcglyﬁ/ﬂgé]om 0301§to 2 parts by weight,

BerSiant it g 4 i 1Y S e
parts b?grg\%rgehfter(gbl%r g%l €H8§Qa;§£&'ré>imi@+ in formula (VI) is
constituted of one kind or two kinds of divalent cation selected
from Mg?* and 2n?*. Particularly preferred are the following
hydrotalcites:

Mga.sAl; (OH) 13C03° 3H20

Mgq.sAlz (OH) 13 (CO3) 0.8*Oc.2

Mg4Ala (OH)12C03° 3H20

MgsAl; (OH) 14C03° 4H20

MgeRlz {OH) 16C03* 4H20 (naturally oceurring mineral)

2n4A1z (OH) 12CO1°mHZ0 (M = 0-4)

MgsZnAlz (OH) 12C03+mH0 (m = 0-4)

Oxides or hydroxides of alkaline earth metals are oxides

or hydrozides of metal atoms of Group 2 of the pericdic table,
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copol ynmer. 10 Exanples of the sul fur-based anti oxi dant
i nclude: dilauryl 3,3 -thiodipropionate, tridecyl
3, 3" -t hiodipropi onate, dinyristyl
3, 3" -thiodipropionate, distearyl
3,3 -thiodipropionate, |aurylstearyl
3,3"-thiodi propi onate, neopentan-tetrayl 15
tetraki s(3-1aurylthioprcpionate) and
bi s[ 2- met hyl - 4- (3- n-al kyl (C12- C14)t hi opr opi onyl oxy) - 5-
tert- butyl phenyl]sulfide. Because a resin cg osi.tjon .
widxampioes ¢ Hiwhighlincigderalaisimenide. pagnseiypesigey calcimm
pref erred are 3,3'-thiodipropionate, 20 ) ,
neopbrsitd endynagresiakt SyEitarids « hPEgLeFEetals) Cqngt
bi s[ 2- met hyl - 4- (3- n-al kyl (C12- C14)t hi opr opi onyl oxy) - 5-
t erydrdmitde phenyl )sul fi de. The anmount of the
sul fur-based anti oxi dant to be added is typically
from 0. (fhe amduptrafsthe nesitgiad 1 ziner agenk i 5+ §aF spgmple, from
0.01 to 1 part by weight, and nore preferably from
0.0100D t& 5.35paat tbpwedghght ppefersblyafremb- 09 &t 0.2 part
of propyl ene-based bl ock copol yner. Exanples of WV .
alprdeight ,nahddnoe ph e ferdb Ly [fatcgy 0.01 to 0.2 part by weight
4-tert-butyl phenyl salicylate, 2,4-di-tert-
busert pltenyhrt 5 BAwbight deprebylphesbaispdrivlopesopgdymer (A) -
nyristyl 3,5-di-tert-butyl-4-hydroxybenzoate, |auryl
3, 5- di - t@fhvént ¥onalt Aydioxybenzsatay beaisédy| Antioxidants are
3,5-di-tert-butyl -4-hydroxybenzoate, stearyl
3, Bofboligd d -HuK Mg 4rh ditaxihenzoapeeveahepplypgopylene resins
3,5-di-tert-butyl*-4-hydzoxybenzoate, nontanyl
3, Pr&h ‘Heﬁrrfg{ Bt phpdsBrcnox ybengoel dight, oxygen, and the like.
4-tert-octy phenyF

Examples thereof include phenolic antioxidants,

phosphorus-based antioxidants, sul fur-pased antioxidants,
hydroxylamine antioxidants, and metal deactivators.

preferred are phenol antioxidants, phosphorus
antioxidants, and sulfur antioxidants. More preferred are
antioxidantscomprisingacombinationofatleastoneantioxidant
selected from phosphorus-based antioxidants andr sulfur-based
antioxidants and at least one phenolic antioxidant. Examples
of specific combination include a combination of a phenolic
antioxidant and a phosphorus-based antioxidant, a combination
of phenolic antioxidant and a sulfur-based antioxidant, a
combination of phenolic antioxidant, phosphorus-based
antioxidant and sulfur-based antioxidant.

Examples of the éhenol antioxidant include

2,6=-di-tert=-butyl-4-methylphencl,
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salicyl ate, 2,4-dihydroxybenzophenone,

2- hydr oxy- 4- met hoxybenzophenone,

2- hydr oxy- 4- oct oxybenzophenone, 15

2, 21-di hydr oxy- 4- met hoxybenzophenone,

bi s(5- benzoyl - 4- hydr oxy- 2- met hoxyphenyl ) net hane,
2,2',4,4" - tetrahydroxybenzophenone,

2-(2' - hydroxy-51- et hyl phenyl ) benzotri azol e#
2-(31,51-di-te.rt- butyl 21- hydr oxyphenyl ) benzotri azol e

). (At %igﬁ%ﬁf { '%@w%dr i ﬁﬁﬂy'%wgz Hhy&ESxfpneny)
ghf%%i%%ﬁrﬁ% rene S a2 DRy b 4 myevi—<-
Zii‘?ﬁf%enﬁ%ﬁfﬁé' e %“"(JS;F% EREET I e

éﬂﬁfhg%dﬁr oxil/fhen*élylpq'?nnzﬁt.)rIgrzc?ilbfor?yfoxy} 1,1-dimethylethyl]-

L O B A 2023,

obtalned referred are 2,4-di - tert- but | phenyl .
314? Qﬁrq tx&ﬁgqhygrqﬁgﬁ fé&&yﬁé%h;ilsocyanate,

3 5-dj-tert-butyl-4-hydroxyben aln1t
04 SarimRRyyL »rfi os%eséo%il Eeelmpityi-o-
-tert-but I- - hydr oxybenzoat e and behenyl
3 §1 r?ﬁﬁquﬁN 1R %ﬂ @xybenzoate 10 Exanpl es of
t. stabilizers includ
&12‘-32 (%, %'Q%TF%TWYM‘ $*Wq%yge%%ha}§ocyanurate,
bIS(l 2 2, 6, 6- pent anet hyl - plperldyeé sebacat e and
107 48,6 'Gilbb?lf m@nhlntthy@mx e Enerhxikheazyl)

bIS(l 2,2, 6, 6-pent anet hyl - f peri dyl)
isocyanurate, pentaerythrityl-tetrakis{3-(3,5-di-tert-

U\

butyl-4- hydroxyphenyl) proplionate], triethylene glycol-
N-pis-3-({3=-tert~butyl=5-methyl-4-hydroxyphenyl) proéionate,
1, 6-hexanediolbis[3- (3, 5~di-tert-butyl-4-hydroxyphenyl)

15 propionate], 2,2-thiobis-diethylenebis[3~(3,5-di-text-
butyl-4-hydroxyphenyl} propionate], 2,2’-methylene-bis-
(4-methyl-6-tert-butylphenocl), 2,2’-methylene-bis-(4-ethyl~
6-text-butylphencl), 2,2’-methylene-bis-(4,6-di-tert-
butylphenocl), 2,2’-ethylidene=-bis=-(4,6-di-tert~butylphenocl),

20 2,2"-butylidene-bis-(4-methyl-6-tert-butylphenol),

4,4’ -butylidene-bis{3-methyl~-6é=-tert-butylphenol),
2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl) -4~
methylphenyl acrylate, 2,4-di-tert-amyl-6-(1-(3,5-di-tert-
amyl-2-hydroxyphenyl)ethyl)phenyl acrylate and tocopherocls.

25 Examplesof tocopherolsincludevitaminE, whichisa~tocopherol.
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[[3,5-bis(l,!I-dinethylethyl)-4-hydroxyphenyl ] nethyl]bu
tyl rmalonate, products resulting froma reaction
bet ween
bis(2,2,6,6-tetramethyl-I(octyl oxy)-4-piperidyl)
decanedi cate and 1, 1-dinethylethyl hydroperoxide with
octane, 4-benzoyl oxy-2, 2, 6-6-tetranet hyl pi peri di ne,
m xed eater 20 prepared f rom2, 2, 6, 6-tetranethyl-
4 -piperidinol and a higher, , fatt
tetrakls?fefeGertéﬁrE 154 8% Qﬁﬁ&ﬁﬁﬁ are phenolic
1 2, 3,.4- hut anet etracar bo
%ﬂa@tf BebLRE R AT Ons,BFQHP FppEesented by general
but anet et racar%e@?lwqt e, pol ycondensates of

dlﬁ@FWW 2 5 Vdyid c i Sl

4- hydr oxy-2, 2, 6, 6-tetranet hyl -i - pi peri di ne 37 et hanol,

pol y[ {6- (1 y:ﬁ:ﬁt?etranetgpmbutyl)an§90-1,3,5-

triazin-
d|yI){(2,2,6,6 tetragetFyl - 4- pi peridyl)im no)

hexanet hyl ene
H : , Gy GHER) T~  (VID

{(2,2,6,6-tet g
polycondensates of 5
di butyl am nel, 3,5-ty¢i azineN, N -bi s(2, 2,6, 6-tetranet hyl

- 4-piperidyl-I,6- 1§nethylened|an1ne with

N-(2,2,6, 6-tetranethyl -4- plperldyl)butylanlne N N ,N

" ,N" '"-tetrakis(4,6-bis( p tyl - 1 met hyl - 2, 2,

t et r amet Ayl foponiai (VIL)y REneAS)RT e@ﬂhnlEd9P?nQe‘Ptiﬁ represent
di azadecane- 1, 10-di am ne, and ni xed

{ 1 hycxogies, puathyit oy | terpiy dpndrt ey myy be either the same
tetramethyl -3,9-[2, 4, 8, 10-t et raoxaspi ro(5, 5) undecane]

di @trhyii}f-fl;-.,mr& 4- but anet etracar boxyl ate. Because a

resin conmposition with good light stability can 15 be

obt ai ned Exprgilers efl tireephenolic antioxidants having at least one
bis(2,2,6,6-tetranet hyl -4-piperidyl) sebacate,

t etguaiiips (dapd b emtert kanefdryiuld p(VIEDI dyiglude tetrakis

[methylene-3(3’,5’ -di-tert-butyl—-4-hydroxyphenyl)
propionate}methane, octadecyl-3-(3,5~di-tert-butyl-4-
hydroxyphenyl)propionate, 3,9-bis[2-{3-(3-tart-butyl-4-
hydroxy-5-methylphenyl)propionyloxy}-1,l1-dimethylethyl] -2, 4
,8,10-tetraoxaspiro[5+*5]undecane, triethylene glycol-N-bis-
3-(3~tert-butyl-5-methyl-4-hydroxyphenyl) propionate] and
2,2~thiobis-diethylenebis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate].

Because a resin composition with good hue stability can
ba obtained, preferred is 3,9-bis([2-{3=(3=-tert-butyl-
4-hydroxy-5-methylphenyl) propionyloxy}-1,l-dimethylethyl]-

2,4,8,10-tetraoxaspiro [5*5]undecane.
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1, 2, 3, 4- but anet et r acar boxyl at e,

tetrakis(1l, 2, 2,6, 6-pentanet hyl -4-pi peridyl) 20

1, 2, 3, 4-but anet etracar boxyl ate, products resulting
froma reaction between
bis(2,2,6,6-tetramethyl-I(octyl oxy)-4-piperidyl)
decanedi oate and 1, 1-di net hyl et hyl hydroperoxide with
oct ane, polycondensates of di nethyl succinate with 25
4- hydr oxy- 2, 2, 6, 6-tetranet hyl -1 - pi peri di ne et hanol,

polyL(6: (9, FETROL TGS AT LT Fafg 2a0ed is

tAtesfﬁlié(eL #—é/%]’%mgppg}lﬁ?/lz) Pﬁirﬁ'o}]ﬁ%xa%eq%t é:rererably from 0.01
“2%%’1 P?g‘ﬁ? R P R é%%ﬁ%@ﬁ%m%%? B0 0.5 past
to B0 higto ﬁ%ﬁ%@%ﬁ RE Y o BRorEiThe thtpee block

art melght per 100 parts by wei ght of
préﬁ&? Sed bl ock copol yner. Incorporation of the

addltlve be carri.ed qut t ho [
pol ypropj?’iﬁ‘%’lr q?FI J@Hﬁ‘gﬁq’%s &}%e‘&jff&}& %Sj]aﬁ% include
ro ne- hase copo
ik PRt sﬁmﬁ A 14 s L gt -butylphenyl)
further added or a nethod in mhlch t he addltlves are
bl SHtRPRidset s thany Inetiesupdiikal dighesrhite,
nucleatln agent (B) during the production of a
G- ik RSNy I RANFASRY Lol diphosphite,
propylene based bl ock copolynmer 15 (A) and the
10y &3 &arﬁgddgéﬁrq-@utmwwwwwneerswerythntol
conposi tion of the Eiesent i nvention may include
iphasahigiser totshed, Giskim e zdpyudnd ases hplphgnyl)
copolymer (R). Exanples of such resin or rubber
i nFentaanwihmidedi diplaspiditest hyileifs {1drRnylpvenyl)
density pol yet hyl ene (LDPE)
rentaerythritol diphosphite, tetrakis-(2,4-di-tert-
butylphenyl) 4,4’-diphenylylenediphosphonite,

15 2,2’-methylenebis (4, 6-di-tert-butylphenyl)
2-ethylhexylphosphite, 2,2’-ethylidenebis (4, 6-di-tert—
butylphenyl) fluorophosphite, bis(2, 4-di-tert-butyl-6-
methylphenyl)ethylphosphite, 2-(2,4,6-tri-tert-
butylphenyl)-5-ethyl-5-butyl-1, 3,2~ oxXaphophospherinane,

20 2,2',2'’-nitrilo[triethyl-tris(3,3’,5, 5’ -tetra-tert-butyl=-
1,1’ -biphenyl-2,2’-diyl)phosphite, and 2,4,8,10-tetra-tert-
butyl—G—[3~(B-methyl—4-hydroxy—S-tert-butylphenyl)propoxy]
dibenzo[d,f][l,3,2]dioxaphosphepine.

Because it is possible to make a resin composition have

25 good processing stability, preferred are
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et hyl ene- a- ol efi n-based copol yners (e.g., L-LDPE and

el astoner), polystyrenes (e.g. polystyrene and

pol y(p-net hyl styrene), poly(a-nethylstyrene), AS
(acrylonitrile/styrene copolymer) resin, ABS 25
(acrylonitrile/butadi ene/ styrene copol yner) resin, AAS
39 (special acrylic rubber/acrylonit rile/ styrene
copolymer) resin, ACS (acrylitrilel/chlorinated

pol yet hyl ene/ styrene copol yner) resin,

CFEEr i PRAFOEeREToREk IBhER Y ! oBRbapnEPRLY ol
L0 Ll LBk 5100 LB ns
oty RebeyorberseTteE-RERVL AP Pak L ThPERR P aYETRAG - s-tere-
o By | 1SR )P0 DB e,
el Iy pRERARRbEe S EpBr e PremERRE LR n ok iR e added
b, o
;3%}0?}?%'51 BeFY T el ?\rﬁmlgu%h“ €0 0.5
SdgLL 90 {581 O bber, L am SesL e RN S ed nLock

et hyl ene- a- ol ef i n- based copol yner are typically used.
ExXampf e¥"of - t he el astoner conposed of an

o e e R DSBS A LEb e tncuce:

ctPoHTEY b et S LB OPTABL h e St BRLSSSBE epar ed by

oof o<t SORAST RS SlalpE 1 S¢PL T4 78y D IR r 388 e,
distearyl 3,3’ ~-thiodipropionate, laurylstearyl
3,3’ -thicdipropionate, neopentan-tetrayl
tetrakis(3-laurylthiopropionate) and
bis[2-methyl-4-(3-n-alkyl{Ci2~Ci4) thiopropionyloxy)~5-tert-
butylphenyl]sulfide.

Because a resin composition with good thermally aging
resistance canbe obtained, preferredare 3,3’ -thiodipropionate,
neopentan-tetrayl tetxakis(3-laurylthiopropionate) and
bis[2-methyl-4-(3-n-alkyl (Ci2-Ciq4) thiopropionyloxy)~-S~tert-
butylphenyl)sulfide.

The amount of the sulfur-based antioxidant to be added
is typically from 0.0l to 2 parts by weight, preferably from

0.01 to 1 part by weight, and more preferably from 0.01 to 0.5
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enpl oyed. These additional resins may be used solely
or in 25 conbination. 40 The content of a-olef in
included in these copolyners is typically from5 to
50% by wei ght and the MER O the ethylene-ot-olef in
el astoner, as neasured at 190*C, is typically from
0.05 to 50 g/10 mn. 5 Resin, rubber, etc. other than
t he propyl ene-based bl ock copolynmer may be
conmpounded, for exanple, by a nethod in which they

are bIe ded I elle of the pol ypr.o Iene re
CORAS PY P U RoRoLOh @aT aToPY YAREIICH ., A J0VARGE, Paped block

by a thod in which they are conpounded, in the
Y5 r oduci ng the 10 polypropylene resin

CO”DOSItlon oget W th p op ene baeed bIo
copolynepxﬁﬂf ot n& Ibgiﬁﬁ O %ﬁ#% Svégklcylate,

added |f ded.. The polyprop ene r
oSS R fﬁar&a hpgyiphenyl

f|IIer IS Exanples f|IIer in Iude talc, cla
St X 5 s TR UL YA s YRR RAORE o R By
calciumsilicate, beritonjte, silica, |ato ceous
ear P~ et b‘-‘ttlytla ﬁl'ﬁ’rﬁﬁdd’ﬂx(y?e"i%edX|
oxi de, nm ne3|un1OX|de ferrite, alum na flber
al Fridmeh- SHitda - driyidrsy, Wrdé’alﬁ‘&éﬁd—
%ge3|un1carbonate 20 cal ci um car bonat e, rﬁ§Pe5|um
ca

orTate Sty - dakwsisiomyden z@&it@vurﬂ

barlun1sulfate annDnlun1squate caIC| sulflte

career 9 @P&ﬁﬂfﬁe Y SaoFyPemaeate ol | ow

sphere netal owder , denun1su|f|de boron f
10§ h S-eii-tediv - WishM thﬁﬂﬁﬂaﬁﬁrb@anﬁﬁﬂﬂssium

titanate, synthetic 25 organic fiber, natural fiber
an@,ﬁg@@ﬁﬂqgm—bu;yl -4~ hydroxybenzoate, 4-tert-octylphenyl

salicylate, 2,4-dihydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone,
2=-hydroxy-4-octoxybenzophenone,
i5 2,2’ -dihydroxy-4-methoxybenzophenone,
bis(5-benzoyl-4-hydroxy-2-methoxyphenyl)methane, 2,2’,4,4’'-
tetrahydroxybenzophenone,
2-(2' -hydroxy=5’ -methylphenyl)benzotriazole,
2-(3’,5 -di-tert-butyl-2/-hydroxyphenyl)benzotriazole,
20 2-(5’-tert-butyl-2’-hydroxyphenyl)benzotriazole, |
2- (2’ -hydroxy-5’ ~tert-~octylphenyl)benzotriazole,
2= (3" -tert=-butyl-2’-hydroxy-5’-methylphenyl)-5-
chlorobenzotriazole, 2-(3’-sec-butyl-2’-hydroxy-5’-
tert-butylphenyl) benzotriazole, 2-(2’-hydroxy-4’'-

25 octyloxyphenyl) benzotriazole, 2-(3’,5'-di-tert-amyl-
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The filler may be added, for exanple, by a nethod in

which the filler is added to pellets of a

pol ypropyl ene resin conposition which has been nelt

kneaded i n advance, or by a nmethod in which the

filler is conmpounded, in the process of producing 5

t he pol ypropyl ene resin conposition, together with

propyl ene- based bl ock copol ynmer (A), nucl eating agent

(B) and additives to be added if needed. Col orants

whi gh_ i ayail gblg, .s Sar &r_
g ﬁ&grégg§§§§gfgﬁ%&¥28§§ga§55e Xﬁ?sé égan%yé%gég 37,5

i nor gan organic pignen
10 i pgrgani g.pi s_include irton.gxjde .
1 AR HeR fiaRe e Thinaut) Rheenl IFaRtbER 2ar siazete-
filler, b e C ] I C ]
per nanent%%%%?%%%a%?%}%%? ?5%?3%"%1{1%%@\%@5 f%ggqbe obtained,
red a ell pw.and Berljn,_ hlue, anpl es of
org%%?ggrﬁ%gn%ﬁ sbiﬁﬁ?ﬁa eﬁﬁTn%%FY%%ﬁ?nE%Iyazo yel | ow,
nt by aguipon. 15 vell ow , pal yazo red, azo |ake vell ow,
R e A R VTR Lt T o Y ek 4 YA
and, i soi.ndol i none Il ow. , These colorants. m se
ool 1 5o BF P EoRBr ¥ SRt Sen S S the ! bALRTLe!
conposition of the presen i nvention and addifives,
add'tgﬁaéTt?EETh?tYi&é%ﬂ¥é??¥¥%?%ﬂﬂ%ﬁe'ZEt?%rYie resin
conpo iéion may. be nelt-kneaded together by a
ConteRt bhafT et ho! of ~RYFErRerar#P_tS andoeebenyl
hig$e$, .preferably from 180 to 300C, and nore
pr ef €7 2Bt YEFForPa B0 T4 P YRRk YE®RZARY R - kneadi ng may be
carried out by use of a melt extruder, a Banbury
105 xer, orExam@lexef Jbiqlie| Babihbl zerent inghuday be
conbi ned with propyl ene-based 42 bl ock copolynmer (A) ,
f orb s bt €6 - Gyterreansthy i 4o ipeckdy: ht $opacate,
mast erbatch o*f the nucleating agent (B), which
i ndPisiel, 2 hey § Nbrepesatdmek et -g Ryent dyl L oselpancate | and
of f rom1l to 90% bywei ght,
1,2,2,6,6-pentamethyl-4 -piperidyl sebacate (mixture),

-

bis(1,2,2,6, é-pentamethyl~4~piperidyl)

15  [[3,5-bis(1,l-dimethylethyl)-4-hydroxyphenyl]imethyllbutyl
malonate, products resulting from a reaction between
bis(2,2,G,G-tetramethyl—l(octyloxy}—47piperidyl)
decanedicate and 1, 1-dimethylethyl hydroperoxide with octane,
4~benzoyloxy-2,2, 6~6-tetramethylpiperidine, mixed ester

20 prepared from 2,2, 6, 6-tetramethyl-4-piperidinocl and 2 higher
fatty acid, tetrakis(2,2,6,6-tetramethyl-4-piperidyl)
1,2,3,4{-butanetetracarboxylate,
tetrakis(1,2,2,6,6-pentamethyl-4-piperidyl)
1,2,3,4-butanetetracarboxylate, polycondensates of dimethyl

25 succinate with 4-hydroxy-2,2, 6, 6~tetramethyl~l~piperidine
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or a high concentration granul es conposed of
nucl eating agent 5 (B) and at | east one additive,
whi ch granul es include the nucleating agent (B) at a
concentration of from210 to 90% by weight. The high
concentration masterbatch is prepared by
nel t - kneadi ng of propyl ene-based bl ock copol yner (A)
with nucleating agent (B) . The granul es are prepared
by m xi ng 10 nucl eating agent (B) with at |east one
additive, followed by shaping the blend into granul ar
sh@tdiantie gy ddnc@ntl &/ idort e tiramesthaldtarl iawnavh 3, 5-
concentration granules thus-prepared in advance are
di tied inr® domsiindd Wi, 12 /Gt edrraneddud A quiperidyl) imino}
copolymer (A). is In the preparation of the
pohgxeamthanensedi (2 ,E0rf G- tigttixeme t pdmAepiipealdyl) imine} 1,
nel t - kneadi ng machi nes may be used. Exanple of such
e lpeymsadiengateshiafes i ncl ude a single screw
extruder, a co-zotating twn screw extruder (e.g.,

5 7Sk ijerdyilstreimed 1,13, Scdmeiale)i nefs Mjdt mbb iR 1 5i 2 df  fimtetEmethy 1-
(registered trademark) of 20 Toshi ba Machi ne Co.,
Lt d-pifextidvagilsteeiheckameityrimnied icmittee wikdpan St eel
Wrks, Ltd.) and a counter-rotating twn screw
exN-U@g 12 , (66 .65-t.e teldM et he) i-2i-gri gek rticads tardyl artiche,EX
(registered trademark) of The Japan Steel Wrks,
Lt &, N'FENV’ (Ne i’ strerted k itsr(Ad Sirils) (oG- (N gietitarled, 2, 6, 6-
trademark), LCM (registered 25 trademark) of Kobe
St telt rakiethyl pA e Hidipely-Ruopyliens vrdsizi rc@WQsi-td,on
of the present invention may, f or exanple, be in

10 st Haag adeicinesiigan-Haaminkl, alandpl ate form or pell et
form obtained by cutting a strand into a desired

| engkla In,or ¢k, G pRRkEmbRE ALY IRA /REH, B’ 2B7 -

conmposi tion of ‘the present invention applicable’to
nokekigmeithyl-S,0¢Rouakl, ¢ ot cthaR&alsh foAF, %) undecane]

conposition into pellets having
diethyl}-1,2,3,4- butanetetrxacarboxylate.
Because a resin composition with good light stability can

15 be obtained, preferred are
bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate,
tetrakis(2,2,6, 6-tetramethyl-4-piperidyl)
1,2,3,4-butanetetracarboxylate,
tetrakis(l, 2,2, 6, 6-pentamethyl-4-piperidyl)

20 1,2,3,4-butanetetracarboxylate, products resulting from a
reaction between
bis(2,2,6,6—tetramethyl—l(octyloxy)-4-piperidyl)
decanedioate and 1,1-dimethylethyl hydroperoxide with octane,

polycondensates of dimethyl succinate with

25 4—hydroxy—2,2,6,6—tetramethyl—l—piperidine ethanol, and
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a length of froml to 50 nmin view of the production
stability O forned articles. The forned article of
the present invention is a product 10 obtai ned by
form ng the pol ypropyl ene resin conposition of the
present invention by a nethod selected from various
kinds of form ng nethods. The shape, size and the
Iike nay be det erm ned appropriately Exanpl es of the

TELROF £01 P 081 08, LGe R0 1§ Mk o 15395t Peazin-2, 4-

Jectlon nol di ng

HifsigFLQ ?%?h?ﬁggyﬁﬂ& ﬁﬁg}ng*%igéf}g?%g%ﬁﬂFﬁmﬂexamethylene
'ﬂ?#,'m%t% gﬁ@é’e”d'é‘*@h P%}@fﬁ@?f&ﬁ)ﬁﬂﬂ&?ﬁ ng method

TYPropyl e conposition of the
resent i nventi i
Pe3| n ?h%ta.ﬁlg}l gcpt?ggeﬁ.igrhm %g%nb%%fg g toolgéﬁg?ﬁdu:g? grylrplcally

RTE o e ksl PR g o 2 e
n}a&ecu n%'n%eﬁfg%:ésdfﬁg% gcie:donp)ﬁ éﬂsﬁg bog art by weight

ginclu in a d|t|on

rBPE BB0 BaBES oYt FELFRF @E&F%ﬁﬂ%ﬁggﬁﬁggc‘f §38ck copolymer.
gLL;?Q; anggggﬂéﬂégq%é €&% éﬁrﬁﬁlaneCt' %Frrled out by a
"asEonotn HicT aéiggweﬁﬁa%ﬁssrgﬂs;@wﬁ
o ime Lo articls of (165 b sogle LGN L9 muciencing
2338822{‘&? aREDER Egnequjf{lpx?%? g{,ﬁa 5&%’; de'lrggpgfepyor a method

upplies, bottles, containers, sheet and

E¥nigiiat the BediSarefaFe BLEsHcHERTSERRE MR Phogk cgpoLymer

(A)andnucleatingagent(B)duringtheproductionofa;unpylene
resin composition including the propylene-basedblock copolymer
{A) and the nucleating agent (B).

The polypropylene resin composition of the ﬁresent
invention may include resin or rubber cther than propylene~-based
block copolymer (A).

Examples of such resin or rubber include high density
polyethylene (HDPE), low density polyethylene (LDPE),
ethyiene—a—olefin—based copolymers (e.g., L-LDPE and
elastomer), polystyrenes (e.g. polystyrene and
poly{p=-methylstyrene), poly(u~methylstyrene), AS
(acrylonitrile/styrene copolymer) resin, ABS

{acrylonitrile/butadiene/styrene copolymer) resin, AAS
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10 conponents such as door trins, pillars, instrunent
panel s, consoles, |ocker panels, armtests, door

panel s and spare tire cover; exterior conmponents such

as bunpers, spoilers, fenders and side steps; other
conmponents such as air-intake ducts, coolant reserve

tanks, fender liners, f ans and underdef lectors; 15

and i ntegrated conmponents such as front end panels. A _
dr aé e PRAL BBY yD& caulbiear/preefl opdrt ril e stasteneorerpelymer) resin,
bat hroom or that for washing machi nes. Exanpl es of

t CAtSt (NeFPLloniats1e) figl sifitnd Obd epobpatBylene/ stytens,

i nner cisterns, outer cisterns and paper holders. 20

Exaopb epmet) heasehpl goBy el dicptent | ashbsrinatederubber,
conmponents of clothes washers (outer tank, inner tank,

PUbSBY Pinyl Deh BOELte, EhE1Yvity Vidgnanehlaeideppaceyl $¢ resin,
vacuum cl eaner conponents, rice cooker conponents,

el 8Eh {1 EnPPYiRPIPINESES]T chgal yesuresdn, cobporenesin,
di shwasher conponents and air cleaner 25 conponents.

45p5¥9ﬂ8é€§19fgﬁff€8&i?@Eﬁﬁhéﬁ?ﬂbﬁeretnéredeshpplgeafted

i ncl ude casesof magnetic recordi ng nmedi uns and

oL EGbhERE PEAE NBuTBIHY TBesiRAT 61 Phreehandsl polyamide,
cohputers,”parts of printers, and tanks for

pr ?g%¥§£é ”reéih”%?h§rE%@f%é@ﬁypéneeaéﬁébhaﬁatataIand

e Infusion so ags and injection

: | | € .
Zgé%?ggéFy OLL! £8-OBY PR PIES) 0§c$985§b8hﬁge, p80¢sulfone,

f
etergent, etc. containers include

g?ﬁ%%%g@ﬁgreEh%EﬁéﬁggﬁgggﬁﬁfﬁbrEEQ%&H@@%&%&%&%@?&gglyester

contal ners, alners for stati onery.

Sh : . ' ' i in
SoEghAEY S 1 L BB, B Lo ressn
etc.

pa%kgéFﬁégu§§bbLP,Vs&&yﬂﬁtéafgﬁePf1?§gﬂei93u95diene,
polyisoprene, styrene/butadiene copolymer,
putadiene/acrylonitrile copolymer, epichlorohydrin rubber,
acrylic rubber and natural rubber.

As such additional resin or rubber, low density
polyethylene (LDPE) and elastomer composed of an
ethylene—a-olefin;based copolymer are typically used.
Examples of the elastomer composed of anethylene-a-oclefin-based
copolymer include elastomers composed of an ethylene-butene-l1
copolymer, an ethylene-hexene-1 copolymer or an
ethylene-octene~1 copolymer. Elastomers prepared by use of a
homogeneous catalyst typified by metallocene catalysts are
employed. These additional resins may be used sclely or in

combination.
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Pref erabl e applications include autonotive conponents,
home el ectric conponents, nedical materials, drain
pans, 15 toiletry materials and contai ners. EXAMPLES
The present invention will be explained below wth
reference to exanpl es and conparative exanpl es. The
propyl ene- based copol yners and additives used in the
exanples 20 and conparative exanples are |isted

?f\; N - ol ARYEERS A s HAC RIS (AOUD U1 ymers is
;iﬁ oo are@Ob%OE'%g'Geﬁ%% RE NP UhPRAFE of the

poI OfN "Or ~vapor meri zati on under
Sm-"{é%b%?f%-”p%a%@ﬁafé ﬁégﬁ%s%ﬁs%&é%%@?‘a%%p% $aSeeh® fypioatly
L bt BRSSO R LT 4 S L
ST Bt ERS sl PR ) Sy ene-basec waoos
0 ne ro ylene et h ) bIo L
Et ﬁp?gﬁga:o en%oggﬁg (ﬂe C gé%ﬁ§¥§8y§i Rt tn vnicr
S PIES, o0 BES e BH RS YRR RS dsee

i A i s
. ipgwh iph'to EhAY| areicRmRaund ro=1‘\41 Fhﬁ) Pg cﬁﬁ?yﬁé Bréducing the
ComSIeT (1 830 S0 B o et L s

by wei ght
ybloc copolymer (A), nucleating agent (B) and additives to be

added if needed.

The polypropylene resin composition of the present
invention may include filler.

Examples of filler include talc, clay, mica, glass fiber,
glassballoon, glassbeads, caleiumsilicate, bentonite, silica,
diatomaceous earth, alumina, titanium oxide, iron oxide, zin¢
oxide, magnesium oxide, ferrite, alumina fiber, aluminum
hydroxide, magnesium hydroxide, basic magnesium carbonate,
calcium carbonate, magnesium carbonate, dolomite, dawsonite,
calcium sulfate, barium sulfate, ammonium sulfate, calcium
sulfite, carbon black, graphite, carbon fiber, carbon hollow
sphere, metal powder, molybdenum sulfide, boron fiber, silicon
carbide fiber, metal fiber, potassium titanate, synthetic

organic fiber, natural fiber and wood floux.
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Pol ymer conmponent (11)i propyl ene-ethyl ene copol yner
conponent Content of polyner conponent (11): 25.5% by
wei ght Et hyl ene content of polynmer conponent (11) :
38. 8% byweight 20 Intrinsic viscosity ( [TI] r.1) of
pol ymer conmponent (11) 2.78 dl/g (A-2)

Propyl ene- (propyl ene- et hyl ene) bl ock copol yner 25 MFR
(at 2300C) of the block copolynmer: 35 g/10 mn

Et hyl energomitiante :oha e BhaEY, copobxarbled. BYtdbiethod in which
weight Intrinsic viscosity ([nJtOtal) of the block

COPRLYFEIicd. 43 é&dghl ﬁo[%&i%éﬁ:’étbfra BodbpPepyllene resin

conmponent (1): propyl ene honopol ynmer conponent

BSSEQﬁSEQtPSH%%QJHKEEbQQnﬁbﬂﬁiﬂ@E&e&QW%H%&HG&Jbrbyanmthod

5 Intrinsic VISCOSIty (n] x) of polyner

EOEP odu
CoIRYfiE, ol £1818f 4 dinElogHdENpChEL Rl Uipkaducing
P I | |
TorAE boE APORGTEnE: LA ?8%€89§%ﬁ%§¥eﬁ?ae??$9 A 59

byﬁ§g§gf%neﬁ£g¥qugragakﬁgﬁbgha&okxvern&eﬂ996§a§-égéat (8) and

y werl g viscosity ([71]xr)

OLYARE L68YPEgoRL Shhg?hy?ensgé g 15 (A 3)

ene-(propylene-e ock copol ynmer MR

at 230 the _bl.ock co 1
gthylene ﬁF%ﬂE Vh%%e '$ copgﬁyneﬁ'geﬂféq)are available,

sgcﬁ as inorganic pigments and organic pigments. Examples of
inerganicpigmentsincludeironoxide, titaniumoxide, zincoxide,
which are used also as filler, burnt ocher, cadmium red, cadmium
yellow, permanentblue, cobaltblue, titaniumyellow, white lead,
red lead, lead yellow and Berlin blue. Examples of organic
pigments include quinacridon, polyazo yellow, anthragquinon
yellow, polyazo red, azo lake yellow, perylene, phthalocyanine
green, phthalocyanine blue and isolndolinone yellow. These
colorants may use solely or in compination.

The polypropylene resin composition of the present
inventionandadditives, additional resin, rubberorfilleradded
to the resin composition may be melt-kneaded together by a
conventional method at a temperature of 180°C or higher,
preferably from 180 to 300°C, and more preferably from 180 to

250°C. The melt-kneading may be carried out by use of a melt

extruder, a Banbury mixer, or the like.

Nucleating agent (B) may be combined with propylene-based
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Intrinsic viscosity ([r1] cc.l) of the block
copolymer: 1.48 dl/g 20 dl/g [rl)rx/[11]x = 4.09

Pol yner conponent (1): propyl ene honopol ynmer conponent
| sotactic pentad fraction of polyner conponent (I1):
0.985 Intrinsic viscosity ([ill,) of polymner
conponent (1) : 0.99 25 20C xyl ene-sol ubl e conponent

i n pol ymer conponent (1) 48 (CXS(1)): 0.30% by wei ght

Pab Mok cepapgmert (X)) Eorpsxeamys baebgtiye efea bdadl geapeentration
conponent Content of polynmer conmponent (11): 16.9% by

wehg4t e Sodt &ty | $f et so el ef iyl st cBporenicl | ipcludes the
43. 2% bywei ght Intrinsic viscosity ([11xx) of polyner

CORROrERt ifd byent4H)5ath/@nchntration of £rom1to 80% by weight,
Propyl ene- (propyl ene- et hyl ene) bl ock copol ynmer MR

(adr 2389hhokohbenbkaekos NEEEs cMingisdd mfnb@leating agent
Et hyl ene "content of the bl ock copolymer: 7.4% by

Vet BNtand ¥ | 16k &t VHSE0sdd Y {¥& ()it @fahhibedl boklude the
copolynmer: 1.40 dl/g [T7)Il/[tl]r - 2.52 Pol ymer

CORRONEAL 1 hd ) agdhOPYd EN: RoRpRlea i@ @R firoml 30 to 90% by
I sotactic pentad fraction of polyner conponent (I):

0. 9dfgni nt ftﬂrg‘é?ir&g‘(i){ Hhditrdthlon astferdtdieris prepared by

conmponent (1): 1.°07 dl/g 20C xyl ene-sol ubl e conponent

| N @PL YREL 2 §PAR 09D r byl eh&2SE 4d ' bPodR%EEYo At (A) with
nucleating agent (B). The granules are prepared by mixing
nucleating agent (B) with at least one additive, followed by
shaping the blend into granular shape. The high concentration
masterbach or the high concentration granules thus-prepared in
advance are diluted and combined with propylene-based block
copolymer (A).

Inthe preparationof the polypropylene resincomposition,
conventional melt-kneading machines may be used. Example of
such melt-kneading machines include a single screw extruder,
a co-rotating twin screw extruder (e.g., ZSK (registered
trademark) of Wernw Pfleideren, TEM (registered trademark) of
Toshiba Machine Co., Ltd., TEX (registered trademark) of The
Japan Steel Works, Ltd.) and a counter-rotating twin screw
extruder (e.g., CMP (registered trademark) and TEX (registered
trademark) of The Japan Steel Works, Ltd., FCM (registered
trademark), NCM (registered trademark), LCM (registered

trademark) of Kobe Steel, Ltd.).
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20 Pol ymer component (11): propyl ene-ethyl ene

copol ynmer conponent Content of pol ymer conponent
(1'1): 20.0% by wei ght Ethylene content of polynmer
conmponent (11): 37% by weight Intrinsic viscosity
([n) I,) of polyner conmponent (Il1): 25 2.7 dl/g 49
(2) Nucl eating agent (conponent (B)) (S-1) AL-PTSHA
(manuf actured by Kyodo Yakuhin Co., Ltd.) Chenica

g v d &1 2 d Py ¢ t res
Aver age T8 (FOIGATERLSEs  T4PEA MoAnubye DOTLOR, Ble Spresent
ticles havi ti di - :
Do BYSUEL O Pt F BF U Hite P R b2 OF Y| SheBitBim, £lat

havj ticle dianet f L0
\NZ]\P“bg e(IO %{flﬂfofﬁ]céeallm%fr og%pgh%a&%e@cg:b s :c;tl\%&*a)’strand into

ISRy DehdPET Ul (GRAAL O fPHS A6 b Epropyiane sesto
ko3 LSRR, SOl M SRS o motaing, 1+
(IR, 28 SRS YR 2 LLGR! a2, de At ot e navins
O I PP (BhoPFLLL R VI PBE AL AR scabiticy
anount. of particles having particle dianeters of 10 m
or°ﬁDF8Fm5§59§5§°;Btht (The particle dianeter was
reasur edng faoén?esc? raroil:iifcflreag%i HFe present invention is a product
obtained by forming the polypropylene resin composition of the
present invention by a method selected from various kinds of
forming methods. The shape, size and the like may be determined
appropriately.

Examples of the method for producing the formed article
ofthepresentinventionincludeinjectionmolding,pressmolding,
vacuum forming, foam molding and extrusion forming, which are
usually used in industry. Depending upcn purposes, a forming
method in which the polypropylene resin composition of the
presentinventionandasimilartypeofpolyolefinresinorcther
resin are laminated, a co-extrusion forming, and the like may
be empioyed.

The molded article of the present invention is preferably
an injection molded article produced by injectionmolding. The

injection molding includes, in addition to typical injection

molding, injection foam molding, supercritical injection foam
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particle size distribution analyzer "HELOS' avail abl e

from Synpatec GrbH. ) 25 (3-3) Talc (manufactured by

Hayashi Kasei Co., Ltd.) 50 Chem cal nane: hydrous

magnesium silicate (4Si O2-3wMgO H20) Average particle

di ameter: 8 gm The anobunt of particles having particle
dianeters of 15 5 pmor nore: 28% by wei ght The

anmount of particles having particle dianmeters of 10

Ormdd Hig 4 A% tyya HiRirg i peekh ei rpped 4 iodre mblxdteter dmsection
measured by a laser diffraction particle size

di Sdriph bk 4 1oh sl dizey, "gdE-GR's i drghdat forormoliding, sandwich
Synpatec GrbH.) (B-4) Sodi um benzoate 20M

( rpeiLd rog Ur sechdhwi oL bieo 20 amo Jad itng m;iamms,g/@hfésﬁ:eﬁlmoldmg
nanmei sodi um benzoate Average particle dianeter:

15 The awmunpledf opattié alppd ikatiegsapaf tihs éoumademet:bcle of the
of 15 P.mor nore: 3% by weight The anount of

Papiésdes havdmg irineleidli ansimstivé dénpdmewts moreme

10% by weight (3) Additive (conmponent C) 20 (C1)

Cod Té e S £ Edriporientd AIAIr sl imetyto doonfabnemn s Coonilding
Ltd. (C2) Sumlizer GA80: nanufactured by Sum tono

Chest €2d a 1®, medilchl ohajErdallsyadeain pans, toiletry supplies,
3, 9-bi s[ 2- (3 (3-tert-butyl -4-hydroxy-5-net hyl phenyl ) pr

Ob&¥E 1S, containers, sheet and film.

Yl oxy) -1, 1-di methyl ethyll-2, 4,8, 10-tetraoxaspiro[5-5]u

ndeca Examples of the automotive components include interior
components such as door trims, pillars, instrument panels,
consoles, locker panels, arm rests, door panels and spare tire
cover; exterioxr components such as bumpers, spoilers, fenders
and side steps; other components such as air-intake ducts,
coolant reserve tanks, fender liners, fans and underdeflectors;
and integrated components such as front end panels.

Adrainpanmaybe awaterproof pan in awashroomor bathroom
or that foxr washing machines. Examples of toiletry materials
includetoilet seats, toilet lids, innercisterns, outercisterns
and paper holders.

Examples of household electric appliances include
components of clothes washers (outer tank, inner tank, pulsator,
balancex, etc.), drying machine components, vacuum cleaner
components, rice cooker components, electric pot components,
heat insulator components, dishwasher componentsandair cleaner

components.
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51 ne (C3) ADK STAB PEP-24G manufactured by Asah
Denka Co., Ltd- Chem cal nane:

bis(2,4-di-tert-butyl phenyl)pentaerythritol

di phosphite 5 (4) Filter Filter A: Finepore NF15N
(sintered nmetal wire nesh f ilter manufactured by
Ni ppon Seisen Co., Ltd.) , filtration accuracy: 100

e TS AR B T bigp et incace
' ' -acy. 60 ~ j -
\J?%é%%éggggﬁggﬁ?%éqqﬁé%ﬁéﬂgéiJﬁ§§n§5p§§fgﬁﬁﬁgaﬁafﬂbmediums,

on accuracy:

Physi cal ti f I - :

L5 B ERE R B RS PBREC PR PEbRBL Fans Sgyeand Eanks for
measured according. _.to the follow ng nethods. (1) Melt

f IRPTRE R ’l\ﬁ—*h,oﬂﬁirf.‘, g/ 10 minutes) The nelt flow

S Ko7 RRAE S BETFShER AERPTLRT apcanioa A Lgn' fotution

tenperature of 230aC apd a | oad ,of. 2. 16 . (2 .
| R495.8nd ’\ﬂ%"(‘}/s\’ﬁ-ﬁg?s untit‘ij]ﬁ%ﬁnaﬁg%u%‘éﬁg for containing

vi scositjies were asured at three concentratians, o .
0.500¢s pbeKarage, gﬁaﬁragrlﬁg e Qb EPBRAADE TS IS #eﬂ%ee?‘].;“ta*“ers
The intrinsic viscosity was cal cul ated by

caf RUITRACRAFERAARS pE- FAREEP o FIIT S MRS i OF08R; containers,
(Pol ymer Solution), Kobunshi 52 Jikkengaku (Pol ymer

| R XNeRS ) I StARIORRIE- 491  (publ i shed by
Kyoritsu shuppan Co., Ltd., 1982), nanely, by an,

Sheet may be sheet for stationery and sundries. Filmmay
be oriented film, non-oriented film, blown film, etc. for use
in various types of wrapping or packaging.

Preferable applications include automotive components,
home electric components, medical materials, drain pans,
toiletry materials and containers.

EXAMPLES

The present invention will be explained below with
reference to examples and comparative examples. The
propylene-based copolymers and additives used in the examples
and comparative examples are listed below.

(1) Propylene-based block copolymer (component (A))

Propylene-pbasedblock copolymers (A-1) through (A-4) were
prepared by liguid phase-vapor phase polymexization or vapor

phase polymerizationunder conditions suchthat propylene-block

copolymerswithphysicalproperties shownbelowcouldbeproduced
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extrapol ati on nmethod in which reduced viscosities are
pl otted against concentrations and the concentration
is extrapolated 5 in zero. The neasurenents were
carried out at 135C using Tetralin as a solvent. A
pol ymer powder collected froma polynerization
reactor was used as a sanple. In the case of polyner

IS 08 4 i BRSRE BiY (R PTbOOEATE LpRed A Bxample

subjected to 10 the neasurenent and the i tr%g%%éﬁ? d
vi 5@ds TR R A IRA8 S tRedAdd 12193 aRdwe iy prepaxe
and cal culation of ratios and intrinsic [ Lt

[y el T Eirpyt Laaie et LnBRamb LISy RE TR SrpRDnI A B (A4)
and (11) 15 The intrinsic viscosity till,., of polyner
CobORENPEOPY}enpr (RERRY ¢ RE T HEAYL 6° bi DI hEK seBBRlYRex

stage was cal cul ated according to the follow n )

f or nul a MAR t hat ha39%E)ofeft Hae Arldalks iGoRA laEes i y3gB [9440 min

of pol ynmer conponent (1) produced in the .

pol yner i Bthybene st esft pfetherbiogk grpolyres nid-3k Py weight
viscosity (1) Total, 20 determ ned by the nethod of (2)

di scl oselhabiwveic vhstheitivnaln] el Yy v thebdockfprekymer: 1. 38
the polynerization step of the second stage, nanely

t @l é®nbi nati on of the conponents (1) and (11), and

the content (weight ratio) of the polymer conponent

(1) inMthe/Indal=pd!§%er. 25 [TI | Il = ([fl]Total -

[T111 X XI) /XI| 53 [YjjTOza3.: the intrinsic

vi scosi t polyihé y)capipartent i (Tdl: propyheneahraopopymer component
second pol ynerization step [TI]l: the intrinsic

Vi scosi tysdtih¢tic penithd Sonpt ko alfgrlyner compgngnt (I): 0.383
pol yneri zation reactor af ter the f irst

pol yner i zett Disid vdlsepsity ([nl:) of polymer component (I): 0.90

di/g
20°C xylene-soluble component in polymer component (I)
(CXS;): 0.39% by weight
Polymer component (II): propylene-ethylene copolymer
component
Content of polymer component (II): 25.5% by weight
Ethylene content of polymer component (II): 38.8%byweight
Intrinsic viscosity ([nl:) of polymer component (II):
2.78 dl/g
(A-2) Propylene-(propylene-ethylene) bleck copelymer

MFR (at 230°C) of the block copolymer: 35 g/10 min

Ethylene content of the block copolymer: 8.2% by weight

Intrinsicviscosity ([N]tetar) ©F the block copolymer: 1.42
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X,% the weight ratio of the conponent produced in the
pol ynerization in the first step Xly,: the weight
rati o of the conponent produced in the polynerization
in the second step 10 X, and Xxx were determ ned on
the basis o! the material balance during the
pol yneri zations. (4) Calculation of the content (unit:
963% wei ght) of the propyl ene-ethyl ene copol yner

6B ent (11) of a propylene-(propylene-ethylene)
bl ock COEO and % 15 et hyl ene content (unit: %
by wei gh 7 ﬂﬂé pr pé#ene et hyl ene copol yner

TS e e T SR e o

?‘&Eﬁléhgfgeﬁi‘éﬁ:?a%” %Fffﬁa%#?%géﬁﬁ%ﬁe bronent ¢ in 0.985
200

AR S R T

3 of a m xed sol vent

(o@iﬁﬁdlchICJobenzene/deuterated orthochlorobenzene ~

4/1 (volume ratio) ) in a 10-m+ test tube., Then, £ (T
13C NMVR g@&tmﬂw—w@wo@m%é@w&mﬁ&epwenen (1)
25 follomnng condi tions. Measurenent was carried out

by (G380t : 5 3%&4EX2791305ilable from JEQL Ltd.

Measuring tenperature: 135 Pul se repeati ime: 1
Seaonds Palyebrcerporest 6TThe RERBELCGE PHI¥SFHE; sRBoLymer

2500 (5) Isotactic pentad fraction (nm= fraction) An
i s@PERPNeNgent ad fracti on was determined for the

ropyl ene honpol ymer conponent, which is th r ,
gangyed Eonbggt gf polyggr component (II): SO?SEUEY weight

Ethylenecontentofpolymercomponent(II):41.1%byweight
Intrinsic viscosity ([nlp) of polymer component (II):
3.25 dl/g
(A-3) Propylene-(propylene-ethylene) block copolymer
MFR (at 230°C) of the block copolymer: 27 g/l0 min
Ethylene content of the block copolymer: 7.3% by weight

Intrinsic viscosity ( [N)wera1) of the block copolymer: 1.48

dl/g
MJz/ M) = 4.08
Polymer component (I): propylene homopolymer component
Isotactic pentad fraction of polymer component (I): 0,385
Intrinsic viscosity ([n]:1) of polymer component (I): 0.99
dl/g

20°C xylene-soluble component in polymer component (I)
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the polynerization reactor of the first stage. 10 The
isotactic pentad fraction, which is a neasure of
stereoreqgularity, is the fraction of propyl ene nonomer
unit existing at the center of the isotactic chain in
the formof a pentad unit, in other words, the chain
in which f ive. propylene nononer units are

su si vel e i n the pol ypropyl ene 15.

RS T O ine § by the nethod discl osed

byA. Za li et al. i 0 6 Pertd HAbolymer
e P Gt R P A fone bec o Kbl ym
absorption_peaks was determ ned according to the

et MREribed in Macronol ecul es, 8, 687 (1975).

moasur e GRen 5t IR, (o BRHERY (261 1S by wessns
I ' k i . .
5. 30 AR RP o Rt RERehallE P ERe dETITTd 4 2y vetghe
f AMA00 ilaple f ER (6 .
20 C xy! BHEC 408 45| B-RRUEnt LAY 1 OF BPBYHSE] GREponent (IT):

Five gra of pol yner conmponent (1) was dissol ved 25
coﬁp? t3+¢%in 500 n of boiling xylene, then cooled to

20*C and_55 left to stand for_ four hour e_.nl
casAthbropy Seker (nEcRRLent et it eRRY | RigrhopEbbLvier

200C was renmpved. The filtrat s concentrat b

ovapor atBh GRExSPURG, of HheRkPS, CHRA NGy 26§10 min
-under reduced pressure. Thus, a 200C xylene-solqb :

5 conpon%?ﬁy%\ﬁ%ecﬂﬂrﬁ%%.“méedﬂp i 5P oY The ‘fé.oi%gby weight
xyl ene-sol ubl e conponent was measured, arid, in

accor dantet weic vAscpsityw iy woninffathe pdocktarrl grer: 1. 40
the 20*C xyl ene-sol ubl e conmponent (CXS(l): t by

wel§hg) was calcQated. CXS(1) = (dry weight of 20'C
xyl ene-sol ubl e 10 conponent/wei ght of pol ymer
conponenfnl4zy [Bhiarged)>%I OG (7) Flexural nodul us
(unit” Ngg'ymer component (I): propylene homopolymer component
Isotactic pentad fraction of polymer component (I): 0.970
Intrinsic viscosity ([m]z) of polymer component (I): 1.07
dl/g
20°C xylene-soluble component in polymer component (I}
(CXS()): 0.75% by weight
Polymer compenent (IX): propylene-ethylene copolymer
component
Content of polymer component (II): 20.0% by weight
Ethylene content of polymer component (II): 37% by weight
Intrinsic viscosity (Inlir) of polymer component (II):

2.7 dl/g
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The f | exural nodulus was rneasured according to the
met hod provided in JI'S K7203. The neasurenent was
carried out at a load speed of 2.5 nmmn and a
measuri ng tenperature of 23*C 15 using an

I nj ection-nol ded speci men having a thickness of.6.4
mm and a span length of 100 nm (8) Tensile strength

Tensi | tr th ofgldisng to the net hod
provi aﬁé"cf QM%‘{I{E@ mé:’(;ogilje?hgtcne(quét]5 >Was carried out

by, usi.ng. 20 injegction-nml de | H9R idh,, Ltd.
t hﬁ%ﬁlﬂeﬁf 25L(IJq’{éeéMyi @Ta&q&‘{%ﬁgﬁ% %Sﬁﬁi%a%}g/\uas nmeasur ed )
at a tengile speed of 5 I n.  The neasurenment was
carriedEﬁﬁmﬁﬁ e tre 6f 230C.  (9) Izod i npact

Stréength (MWnif: Ki/m.2) The ement was carried
(nﬁyégkﬁﬁ7#iﬁﬁﬁ7??5%?9#§¥#hfﬁgg?ﬁg%Nided in JIS K
7110. The neasurenent was..con uct e a 56

measur ePSREAIERATRIFE cﬁia-“?gélifsid‘lrr§ 2 hot ched

' i th hi_ck f 6.4 wWhi f
S, RETAIEE a3 M PASEG i o 1
r

| npact strength (drop wei ght inpact strength: FW)
( WHb tor monewr%%ibﬁpdai%rwfatf%ﬁfi% 50% i n nunmber

of the specinmens tested ruptured was determn

the met GRE FMEWAE] li’iaﬁ?;s‘:f?@fﬁv’é&%éﬁrﬁfscrrs:’]eg%gﬁp'%értgﬁs of 10
wei ght having the shape shown in Fig, 1. The

neds e mate 1 hpdratiaighasinatoEoutA) nj ecti on nol ded

speci mens were used. Specifically, several Iong . tion
pl BiRs mA T ol redbTRES MYADA ShFRS SPE 4B 0kABBR AL Hffact+o
were nol ded. Each of the plates was diyided jnto %1v§1 from
eRANTIGER 13128 S ERPIH N raRA I R t RRFLPET dugprabie 1ro
di vided part was a long plate with di nensi ons MDXTD -

sty Gmigkdnk ral three
(B-2) Hyperform HPN-68L (manufactured by Milliken Japan KK.)

Chemical name: disodium
(1R, 2R, 35, 45) -bicyclo[2.2.1lheptane~2, 3-dicarboxylate
(purity: 80% by weight)

Average particle diameter: 1.8 um

The amount of particles having particle diameters of 15

pum or more: 0% by weight (not found)

The amount of particles having particle diameters of 10
pm or more: 0.5% by weight
(The particle diameter was measured by a laser diffraction
particle size distribution analyzer “HELOS” available from
Sympatec GmbH.)}

{(B-3) Talc (manufactured by Hayashi Kasel Co., Ltd.)
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15 of the five parts were used as specinens for test.
(11) Heat distortion tenperature (HDT, unit: C The
heat distortion tenperature was nmeasured according to
the method provided in JI'S K7207. It was neasured at a

fi

ber stress of 4.6 kg/cnR. 20 (Preparation of

injection nolded articles) Specinens (injection nolded

ar

ticles) for evaluatiqgns, of the above- e, tjg%gd
Ye

physi calChamsa inaimes, YRR L aghte B it

pr
Pr

epared according to the follow ng nethods. (1)
Qer*i3¥C3F28peci nen for eval uati on of mechani cal

25 properties 57 A specinen for eval uation of

nechani &vegaapaareeimsiianessged Wi nj ection

nmol di ng usi ng an injection ol di ng machi ne NE%@T £15
350/ 120 Thmameamnsr ed BIrolededhn L P § dggmeters o

Lt

cqn i ory maErRerf

d. at a noldi ngh; enperature of 220C and a nol d
iy Wwigh®0C. (2) Preparation of

speci men for evaluation of drop wejght inpact .
st rengt FEh® s@meainteREVPRAE HF heh HaH Hhe@iameters of 10
400x100x3 mm for eval uation of drop wei ght inpact

st

pne et hmaseess: k2 dredvelightby i nj ecti on nol di ng usi ng

an injection nolding machi ne NEOVAT 515/ 150 . .
matiiiaqartedcby Slanetemn weames sied rhysa lager ggiffraction
nol di ng tenperature of 220C and a nol d cooling )

t e it le esde GO idn sn®lwz €t | YHERYSYE/2vaitaple from
15 A film prepared under conditions shown bel ow usi ng

a
a

SympAtsec J&aleliv extruder with a T-die was subjected to
gquantitative analysis according to a nethod given

bel{Bvé usodi um Yemzmate 20M (manufactured by Ciba Specialty

Chemicals)
Chemical name: sodium bkenzoate
Average particle diameter: 3.6 Hm

The amount of particles having particle diameters of 15

gm or more: 3% by weight

The amount of particles having particle diameters of 10
pm or more: 10% by welght
(3) Additive (component C)
(C=1) Calcium stearate: manufactured by Kyodo Yakuhin Co., Ltd.
(C-2) Sumilizer GABO: manufactured by Sumitomo Chemical Co.,
Ltd.
Chemical name:
3,9~bis[2-(3-(3-tert-butyl-4-hydroxy=-5-methylphenyl)propion

vloxy)-1,1l-dimethylethyl]-2,4,8,10-tetraoxaspiro[5+5]undeca
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anal yzer. [Fil mpreparation conditions] 20 Afilmwth
a wdth of 50 mm and a thickness of 50 pm was
prepared using a single screw extruder V-20
manuf actured by Tanabe Pl astic Machine Co., Ltd. and
a haul -of f machine. [Quantitative analysis nethod]
| mages (900 dpi, B bit) of a filmwere captured into a
25 conmput er by a scanner GI-9600 manufactured by

, and the 58 images were binarized by inmage

g#yiie?}tﬁg ST Brplodf: i e VAL WA DB Co., Ltd.

eyes were recogni zed as

pa penfal et Mo 44 T HER: HE g At deayenricol

C|rple havi n an area the sane as that of a fish eye
maglEE% ghe size of the fish eye, and the number
nP f es having a diameter of 100 pm or nore or
Yore per 100 cm~ of the filmwas counted.

Eé‘;‘[{f’ lye Fi %171(-!![15] af%:@%@&gw g&’&’ﬁfype@?%g%tlgﬁﬁg mesh filter
° oharasturin Boliphbd detian 087 RETE, fratratign gecuracy:

nDI/hr of triethylalum niumand O. 0057 nmol / hr of
bﬁmyl n- propyl -di met hoxys i | ane mere f ad.

Th th 15 dj 4
angnt hee%{]:'ggé{@e @élgrg%%i\]ﬁg#?%l%t E%& (.)L ?Fg%%h filter
fp &g@%%ggg$3gg@%dﬁggggnk%$#eo g S%&,tﬁ& ;1'1;;5 ration accuracy:

conmponent, whi ch had been prepared by the nmet hod
di6el8ed in Exanple 1 of JP2004- 182981A. Thus,

POLIBEL AL L8N M0 SLaLLed 20 Thee LYNPTe Y HSEH Llcuracy:

410 pm

Physical properties of propylene-based block copolymer
(A)andpolypropyleneresincompositionsweremeasuredaccording
to the following methods.
(1) Melt flow rate (MFR, unit: g/10 minutes)

The melt flow rate was measured according to the method
provided in JIS K6758, The measurement was carriled out at a
temperature of 230°C and a load of 2.16 kg.

{2) Intrinsic viscosity (In], unit: dl/qg)

Reduced viscosities weremeasured at three concentrations
of 0.1, 0.2 and 0.5 g/dl using a Ubbelohde's viscometer. The
intrinsic viscosity was calculated by a calculation method

described in “Kobunshi Yoeki (Polymer Solution), Kobunshi
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pol yneri zation was transferred to a vapor phase

pol yneri zati on reactor. The vapor phase

pol ynmeri zation reactor included three reactors. In a
first reactor (capacity: 45.75 nB), production of a
propyl ene hontpol yner conponent by vapor phase 25

Pol ynmeri zati on was conti nued by continuously feeding

RIS B R B T ey

P B kB £ 0 b ROV LRI R SRy By =2
R e L R o or o promeed
A B A i e 3 S sorace
e 3R, PR AR, o e Qb using
CHLLIOLS| ¥ e ODY A8 130 2D elD diiei s fuom 2

e e“reaction pressure

Tonh in the vapor phasée at

. at 5 MP d f ' t t
ﬁy%‘? ?Ff%%tﬂ%%rhffeg%@@oQYﬂfmé%ﬁ% QAP LA the case of
17.5

10 oy

15

20

25

s g e o Yty corsocad cron

h npone Br o ond r eact or

| I | ptod i "
(00 RO L {03800 Bhgd s dbdoses e

ity: 40.59 n8), h | ot .
R 0 2 AT B vas woes

(hereinafter, referred to as polynmer conponent (I1))
wads cbtinued by continuously feeding propyl ene so as

to keep the reaction,tenperature at_7 angd 4t insi
kil Bnaprestant apd;Sateplati Sadbh PRy 0o Bla Bt nsic

to keep the hydrogen copcentration in the v T
at vPscositieqof (Mlmesis e ‘?dhnanat L?f’éﬁeotgcpoals%?egf Kee nents (1)
t he etgilene concentration in the vaporphase at 24-25

voRRhd Ebequently, a powder conposed

The intrinsic viscosity [nlm of polymer component (II}

produced in the step of the second stage was calculated according
to the following formula on the basis of the intrinsic viscosity
[n]: of polymer cemponent (I} produced in the polymerization
step of the first stage, the intrinsic viscosity [M)1otars

determined by the method of (2) disclosed above, of the final
polymer resulting from the polymerization step of the second
stage, namely the combination of the components (I} and (II),
and the content (weight ratio) of the polymer component (II)

in the final polymer.

Mliz = ([M)zotar = [Mlz % X1)/Xix
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of polynmer conponent (1) andpol yner conponent (11) in
the reactor 25 (third reactor) was introduced into a
deactivation vessel 60 intermttently and the catal yst
conmponent was deactivated with water. Then, the
powder was dried in nitrogen at 80*Cto yield a white
powder (A-1) conposed of propyl ene-

Cgﬂgg%gﬁﬁ@;ﬂ%i xagl gnfhéogggéggﬁ.tggégwgp%kfnﬁhe final
Zan‘%y@?%* reveal ede ta'{?%%gggl r co%%%ﬁjé%%ﬁ?” had
"Sotac Siovenié'fasfrié%iri%# il (o' 8 G gggere waken
??5&? F;ffolgl:ﬂzglgtal%gikz%f% %&%tc%%f%%o?gg%iﬁgtoégldrnerlzation

the resulting propyl ene-(propyl ene-ethyl ene) block
copbf¥ner had an intrinsic viscosity ( (TIl Tatal ) of

cl:onggngl g é"&'lﬁo/ g\%féﬁ jﬁt /10 ?&%I on p%}{%e ﬁeﬁzﬁmed in the

rlglg% wg%ﬁjte%?et%rn?p%/ {rpé)éﬂé/ component (poI ymer

pT 0py e- et hyl ene copol yner

whi ch raaﬁg'aig?éaﬁgngeﬁigéﬁ%1%%Lm*?%ﬁ§ﬁeﬁézﬁrgduced in the

resuiti ng. I epe- ]égrog%l ene- et hyl ene) bl ock

copBtVARREL "i'iEi et et iyt h% %Popyl ene hom)pol yner
conponent (pol yner conponent fore,

et hyl ene®t %ﬂ |"‘i‘?rﬁ1§‘e§i‘°§§§;‘| 5‘ 188 I? material

onent ( pol nent was 38 8 % by
ngiﬁm%néuf TR E“%F%%%Q?’Ei ([ 7131.1) of
(e kALRRLRBIOR 61 rHhe oRNESRE Toua8b: phr PY BFLRRFNPT the
Ofp?oggi,\ggé g*fch:fr]r.]gne copolymer component (II) of a
propylene- (propylene-ethylene) block copoclymer and the
ethylene content (unit: % by weight) in the propylene-ethylene
copolymer component (II)

The contentswere detu_armined from3C-NMR apectrummeasured
under the following conditions based on the repert by Kakugo
et al., (Macromolecules 1982, 15, 1150-1152).

A sample was prepared by homogeneously dissolving about
200 mg of a propylene- (propylene-ethylene) block copolymer in
3 ml of a mixed solvent (orthodichlorobenzene/deuterated
orthochlorobenzene = 4/1 (volume ratio)) in a 10-mm¢ test tube.

Then, the **C-NMR spectrum of the sample was measured under the

following conditions. Measurement was carried ocut by use of
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propyl ene- (propyl ene-ethyl ene) bl ock copol yner,
additives (G1l, GC2, CG3) each in D. 05 parts by
wei ght were added together with a nucleating agent,
nanmely 0.1 parts by weight of al um num hydroxy-di-
(p-tert-butyl benzoate) particles (B-1) which had an
average particle dianeter of 1.5 ~= and included no

paLhi ¢ hay.l t @l ler than 10 Vn,
Tﬁ%@ avadﬂgaquLe 'ﬁoﬁ{)ﬁ:{g&i 0 yield a nmixture. The
m xture s nelt | e screw extruder
W th an We}rld"gaﬁee?@%%%ft% mh%s?%anuf actured by
Tanabe St e Mdh a 10 die
havi n4 t":lh'gT ?rCF %Bec"‘\m’tq‘gr Qg“)e' 2'1% l’“‘T‘EEer (NF15M

her ei naftLle;ﬂs ref rred as Filter A5 size of opening
(flltratl @ — 100 pm round shaped, area

-14.5 ¢ at set er at *C, a screw
rotatio%é’&ﬁﬁlﬁ fb’%%ﬁ an exru5|on rate of 16

kg/hr._The m xture wa iltered

TES oA SClR G SRS A TEtel ofimt BRI, 10
then cut to |eId PeII ts r Qpy, [
CONpPOSi ot e?&\ér%ﬁt 'g“l'a condi |o¢1§'§ for the
the wei ght of th rrelt kneade pr o

PRy Sa R ApRES LR SE 1R R MBLaN L157¥HE §§$§8?%&ledfr°‘“

tlrre and unit area of the nmeta f"f,f V\%s .
KPRAPIYRARLZAT IR RBATERY O pehF ot B ’Tm%%e ’st abI e,
using the resulting pellets, ‘{)em nmens f

eval uat i T HHORRRTE RENTHD 7 ?%%O%r‘éhﬁ?fép%ﬁ &y pgpsure of

the ways previously described b neans of

i n§keTeoredibl A Hey nelchi the TrRC b%%.?r%n@r%h’ ene monomer unit
condi ti oned and then neasured for 25 phys

prewbsting atTHaecentey &f rtéveuptsgtacei%&mipnlﬁaﬁi‘s form of
62 1. The results are shown in Table |.

Bamersat Tkt ojér athengarts sherchatpin Vf;&)@alhef%%r@?lene

manner as in
monomer units are successivelymeso-bonded, inthe polypropylene

molecular chainas measuredbythemethoddisclosedbyA. Zambelli
et al. inMacromolecules, 6, 925 (1973), namely by use of “C-NMR.
The assignment of NMR absorption peaks was determined according
to the method described in Macromolecules, 8, 687 (1873).
Specifically, the isotactic pentad fraction was measured as an
area fraction of mmmm peak in the total absorptien peak in the
methyl carbon region of *?C-NMR spectrum. The measurement was
carried out by use of AM400 available from BRUKER.

(6) Content of 20°C xylene-soluble component (unit: % by weight)

Five grams of polymer component (I) was dissolved

completely in 500 ml of boiling xylene, then cooled to 20°C and
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Exanpl e | except addi ng nonucl eati ng agent (B-1) . The
results 5 are shown in Table 1. Exanple 2 The
operations were carried out in the same nmanner as in
Exanpl e 1 except changing the Filter Ato Filter B
The results are shown in Table 2. 10 Exanple 3 The
operations were carried out in the sane nmanner as in

Exﬂ{g 6501 e IRAN ol NUPhEhi HEuRECRAs (Endd Filtered
e results are shown in Tab
ou?rroo%rhat | gﬁg g?%crﬁare l%S%%UEE% :‘?%‘ji@l:' »95‘% f’&ﬁcﬁréﬁﬂr rirgd filtrate

except

CRAP I ddi U %ﬁwgkiéﬁ & 41 efe J01 1898 by arying

saresovvnl 3 Table 1
Unltﬁﬁgﬁ¥|3§é§ éﬁ§§§§0|5§%gg% }oﬁgg%fbéy%éﬁho d%dSOluble
I\/E‘F “?F?T%E%BFB\Q‘S c‘i"kﬁ/ajrfb“é'pe Tﬁonk /yg,ry]qqtjﬁ\t RE the 20°C
CQ}P@%%‘_I?QHS k%’ r F: lg'ltpz?%tﬁl 2%%9%%% ed, agnyFR_gA 1Rcordance with

m

the following formula, the content of the 20°C xylene-soluble
component (CXS(: % by weight) was calculated.
CXS8;; = (dry weight of 20°C xylene-soluble
component /weight of polymer component (I) charged) x100
(7) Flexural modulus (unit: MPa)

‘ The flexural modulus was measured according to the method
provided in JIS K7203. The measurement was carried out at a
load speed of 2.5 mm/min and a measuring temperature of 23°C
using an injection-molded specimen having a thickness of 6.4
mm and a span length of 100 mm.

(8) Tensile strength

Tensile strength was measured according to the method
provided in ASTM D638. The measurement was carriedout by using
injection-molded specimens 3,2 mm in thickness. The yield
strength (unit: MPa) wasmeasured at atensile speed of 50mm/min.
The measurement was carried out at a temperature of 23°C.
{9) Izod Impact Strength (Unit: kJ/m?)

The measurement was carried ocut according to the method

provided in JIS K 7110. The measurement was conducted at a
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stren th Fl exural Mbal060890 Mechani cal nodul us
propertiesFl exural MPa2623 of nol dedstrength
articlelzod i nmpact strengthkJ/ n26.26.2 (-20C) FW
(-200C) J3328 HDTC116103 [ Common conpositi on] Conponent
C CG1/CG2/C3: 0.05/0.05/0.05 (part by weight) 5 64
Tabl e 2 Unit Exanpl eExanpl econpar ati ve 23Exanple 2

CInSnald clnPelitdfelo Aueight dgﬂﬂg(hlggtched specimen with
Composi t 1 onConmponent part byB- 1B- 2B-3 Bwei ght 0. 10. 10. 1

Exd RS N 1010 k0 hommapacth ywdk| tolneaddy efhiéetion molding,
BFilter BFilter Bing FilterFiltration
followed by notching.
(10) Impact strength (drop weight impact strength: FWI} (Unit:
J)

The impact energy at which 50% in number of the specimens
tested ruptured was determined by the method provided in JIS
K7211 except using an iron weight having the shape shown in Fig.
1. The measurement temperature was -20°C.

Injection molded specimens were used. Specifically,
several long plates with dimensions MDxTDxthickness = 400x100x3
mm were molded. Each of the plates was divided into five equal
parts along the TD direction (that is, each divided part was
8 long plate with dimensions MDxTD = 80x100 mm). Central three
of the five parts were used as specimens for test.

(11) Heat distortion temperature (HDT, unit: °C)

The heat distortion temperature was measured according
to the method provided in JIS K7207. It was measured at a fiber
stress of 4.6 kg/cm®.

(Preparation of injection molded articles)

Specimens (injection molded articles) for evaluations of
the above-mentionedphysical properties anddropweight strength
were prepared according to the following methods.

(1} Preparation of specimen for evaluation of mechanical

properties
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606060 conditionsaccurac y MFR/ 10 m n373839 Tensile

yi el dMPa212121 strength Mechani cal Fl exura

MPa10401030960 nodul us properti esFl exural MPa252625 of

nol dedstrength articlelzod inpact

strengt hkJ/ n26. 36. 96. 3 (-20C) FW (-20C)J363836
HDTc114115109 Exanple 4 The operations were carried

out in tzhe oHamBer c#aliiatibnExAnpeéehdntgabpproperties was
changi ng the propyl ene-bl ock copolynmer (A-1) to (A2)

ansk- &hangl BY iie dtilonaio Adiny Rkl hgrarRinjaet ieswiolsiing machine
are shown in Table 3. The propyl ene-based bl ock

CORINMATE 35041 2 mARSE HEORSEE Bybyumal bembothainihdnstyies, Ltd.
t he nmet hod described in Exanple 1 wherein

DT P GRS E g iR oo panperacre

oOpgs addepns were carried out in the same manner as in

65 Exanpl e 3 except changi ng the nucl eati ng agent

(Brdy pkephBadlon of specimen for evaluation of drop weight impact
strength

A specimen with dimensions MDxTDxthickness = 400x100x3
mm for evaluation of drop weight impact strength was prepared
by injection molding using an injection molding machine NEOMAT
515/150 manufactured by Sumitomo Heavy Industries, Ltd. at a
molding temperature of 220°C and a mold cooling temperature of
50°C.

(12) Fish eye (fish eyes/100 cm?)

A filmprepared under conditions shownbelowusingasingle
screw extruder with a T-die was subjected to a quantitative
analysis according to a method given below using an image
analyzer.

[Film preparétion conditions]

A film with a width of 50 mm and a thickness of 50 pm was
prepared using a single screw extruder V-20 manufactured by
Tanabe Plastic Machine Co., Ltd. and a haul-off machine.
[Quantitative analysis method]

Images (900 dpi, B8 bit) of a film were captured into a

computer by a scanner GT-9600 manufactured by EPSON, and the

5B



The results are shown in Table 3. Conparative Exanple
3 The operations were carried out in the sane nmanner
as in 5 Exanple 3 except changi ng the nucl eating
agent (B-1) to (B-3). The results are shown in Table
3. Conparative Exanple 4 The operations were carried
out in the sane nmanner as in Exanple 3 except

T HEGTHEL PR S TndE ot ottt [ oo
rev ekt s el care L rnETnEt S S dpy TERE. [ fes were
CORSLITEL s A o 44008 ST N AU g | Opecauoe
P B B S R 10 P e S FAPOL Yzt naving

5| SR o SO0 RE OF S F M 0BLARE 1485 A wine o
rBR SRR 80 BREATIRYRE ARioRAT S ISV A o hadeter of
DRI Y L1 BRI P dhion e
triethylalumnium (C) were introduced so that C A -
1.69uRkef/g and B/C = 0.13 nmol /nmmol . Thus, a
S0 That the degroe of bl epof3ABPIBaki on 66 wiih

| ene b 3.5 | ! Lid
10 Lo { BY 9B raBRARORENPEPRY FonE R RSOPIREK! EAEPONeFn (A=)

jacketed SUS reactor (f i rst reactor) with a capaci.t
: After a SUS lo(op-type reactor %av:.ng a ca ac:.tly of 0.36

m® for liquidphase polymerizationwas purged fullywith propylene,
0.105 mol/hr of triethylaluminium and 0.0057 mol/hr of
tert-butyl-n-propyl-dimethoxysilane were fed. Then, the inner

15 temperature was adjusted to 45-55°C and the pressure was adjusted
to 3.3-3.4 MPa with propylene and hydrogen, followed by
continuous feeding of 0.040-0.050 kg/hr of solid catalyst
component, which had been prepared by the method disclosed in
Example 1 of JP2004-182981A. Thus, polymerizationwas started.

20 The polymer produced in the loop-type reactor for liquid phase
polymerization was transferred to a vapor phase polymerization
reactor. The vapor phase polymerization reactor includedthree
reactors. In a first reactor (capacity: 45.75 m®), production
of a propylene homopolymer compenent by vapor phase

25 polymerization was continued by continuously feeding propylene
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S of 248 nB, vapor phase pol ynerization for producing
a powdery propyl ene honopol yner conponent
(hereinafter, referred to as polynmer conponent (1) )
was carried out continuously while the

prepol yneri zation catal yst conponent prepared in the
af orenenti oned prepolynerization and propyl ene were

I:ggthosb °t%l 4 83 gﬁamﬁngg;éggf@rm 90°8nd the reaction

I On pressure were

keg}?%%ugg %gs‘l.a.{bgbdé% éﬁlgp%ée%fr&?’l‘?ggfbé‘gﬁ %o £ doedgedhydrogen

concentration I n

iR A T
AT R A T o e o
ek FREEE ke l%?ﬁ%yvgﬁésﬁaﬁ??%ﬁ%EéFﬁatE%ﬁgr°r
CoL8k pbRTERBELY, L o S Al A, Al 220 =,
{ ﬁ%p%;é%# BSE\SQE dr 8 gﬂorfzt%oor\a’%it L(gx%gseQnaahasé}: k?@gegred to as

It, Th
boPgNERRE EROReNt g 9e AR FRARES @Yﬁm@&%ﬁém phase

anal yzed. . The anal ysis reveal ed had_an

i nppimeéwagéeguvw%ﬂ¢°ntb?u<1u o o#?egéi%% R%‘%R%Jc?ne SC as to
pentad fraction (mmmfraction) of 25 0.970, an

cokeentths rzatcmpl eempevALBre AtoRpHn @nd Pbﬁs‘(eﬁ“}’-% pressure
of 0.39% by mela Subsequently, a part of the d
poByndr Sc¥Rpoas tf@EFlBgoHMéﬁagePnsPhéssEEoﬁ&ePe§@FoPY rogen
was transferred to a jacketed $US reactor third

r eGORGERLHREACR &BpADRt yapProPBaRR32ANd rREHE-5 VolE-

production 5 of a ethyl ene-propyl ene copoly d 3

cofipbmennenhdyei tmmOpnyemeehp@appémgrpepgoﬁewent produced in

conmponent (11)) by polynerization of propylene and

et hhbesmcaond reEmtioad (pThymeapempinant (I)) was introduced into
athirdreactor intermittently. Inthethirdrxeactor (capacity:
40.59 m’), vapor phase polymerization for producing a
propylene-ethylanecopolymercomponent(hereinafter,referred
to as polymer component (II)) was continued by continuocusly

feeding propylene so as to keep the reaction temperature at 70°C
and the reaction pressure at 1.1 MPa, feeding hydrogen sc as
to keep the hydrogen concentration in the vapor phase at 2.5-3.5
vols and feedingethylene so as tokeep theethylene concentration
inthe vaporphaseat 24~25vol%. Subsequently, apowder composed
of polymer component (I} andpolymer component (II) inthe reactor

{third reactor) was introduced inteo a deactivation vessel
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pol yneri zation for produci ng pol ymer conponent (11)
was continued while propyl ene and ethyl ene were fed
continuously 10 at a weight proportion of propyl ene
/ethylene - 2/1 so that the reaction pressure was
kept at 1. 3 MPa at a reaction tenperature of 70'C
and t he hydrogen concentration in the vapor phase was

dj ust ed, t kept 3 9
RS T B B g st v

| t (11),in th t ' .
S T ; HaBadt i A e SEERS T e gdohn S8H60 vo yield

intermttent] d, th I lene-ethylene)
deebt baarant: vk sprriied R R SOREoRe lpHEeyLene athy
nitrogen at &' Cto yield a white powder conposed of
gnkiﬁéknﬁﬁ ?ﬁ ‘ene- et hyl ene) bl ock copol yner. 20 The

whol e partion_of the result

pr opy! e_r%'!? ;EP&WE&%‘-’%PRW%Q%’bP&?ﬁ‘“ES&o"r?n%r}e ﬁaeé:ogg reactor
had DR S LAk, £l Vad Dy s snayass
{PEELANLATALO e LSRORY! SheoolRDety ek R afERineic
OV SR8 H A L8100 91 L3 BISSBSBACFHE REERG Sgpeeion (mmmn
copeRgRERn) R d 1 ARHGHECR LB by P T RDRar pgomponent
COTBRRE) Bty CRTME b hose BEERERESRE Ui posuicing
RUEENCE R oA T IR
5233%5235:15}'" LS&&&???H@HE& ?{].e:?é élp}ﬂ’yrgi‘r{ MFR of 38 g/10
min and an ethylene content of 92.9% by weight. In addition,
theweightratioofthepmbpylenehomopolymercomponent(polymer
component (I)) to the propylene-ethylene copolymer component
(polymer component (II}) was 74.5/25.5, which was calculated -
based on the weight of the resulting
propylene- (propylene-ethylene)} block copolymer and the weight
of the propylene homopolymer component {polymer component (I)).
Therefore, the ethylene content in the propylene-ethylene
copolymercomponent(polymercomponent(II))waSBB.B%byweight
and the intrinsic viscosity ([nlrz) of polymer component (IT)
was 2.78 dil/g.
[Pelletization {melt-kneading, filtration}]

To 100 parts by weight of a powder of the
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propylene- (propylene-ethylene) block copolymer, additives (C-1,
C-2, C-3) each in 0.05 parts by weight were added together with
a nucleating agent, namely 0.1 parts by weight of aluminum

hydroxy-di- (p-tert-butylbenzoate) particles (B-1) whichhadan
average particle diameter of 1.5 um and included no particles

having diameters not smaller than 10 upm. They were mixed in

a tumbler to yield a mixture. The mixture was melt-kneaded in
a single screw extruder with an inner diameter of 40 mm
(manufactured by Tanabe Plastic Machine Co.) equipped with a
die having therein a sintered metal filter (NF15N, hereinafter
referred to as Filter A; size of opening (filtration accuracy)
= 100 pm, round-shaped, area =14.5 cm’) at a set temperature
of 220°C, a screw rotation speed of 100 rpm and an extrusion
rate of 16 kg/hr. The mixture was filtered and then extruded.
The extrudate was cooled in water to sclidify, and then cut to
yield pellets of a propylene-based resin composition. Under
the above-mentioned conditions, the weight of the melt-kneaded
propylene-based resin composition passing through the metal
filter per unit time and unit area of the metal filter was 1.1
kg/cm?+hr. Thus, the extrusion performance was stable, Using
the resulting pellets, specimens for evaluaticns of physical
properties were prepaxed in the ways previcusly described by
means of an injection molding machine.
The specimens were conditioned and then measured for

physical properties. The evaluation results are shown in Table

62



10

15

(a GMlamo ,-1 NOMr-4r1Md' OO O XI O
'"-O-HCcoa'r-7000r1InOU QG (.~ rlLg
OiWpPC/INr-IMW' r-1rl(3)rl 0) rl%a i O CD1-4t oMO kN
ONW, 40111CNrNNO) O 17) < r-lal ONW OWNr I MWWNNLNH OW
ril.1 amCCN O1 r+-40r-MOIr) x|l ol 401!)NNdINQO W
-W-1PO O +WDWe-1M/'r-1.-10ri 4-)i~ LO Or1 309
T41 U-r _
1. The results are shown in Table 1.
Comparative Example 1
The operations were carried out in the same manner as in
Example 1 except adding no hucleating agent (B-1). The results
are shown in Table 1.
Example 2
The operations were carried out in the same manner as in
Example 1 except changing the Filter A to Filtexr B. The results
are shown in Table 2.
Example 3
The operations were carried out in the same manner as in
Example 1 except changing the nucleating agent {(B=1) to (B-2).
The results are shown in Table 2.
Comparative Example 2
The operations were carried out in the same manner as in

Example 2 except changing the nucleating agent (B-1) to (B-3).

The results are shown in Table 2.
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Table 1
Unit Example |Comparative
1 Example 1
art by A-1 A-1
Component A Ereight 100 100
Composition B—1
Component B EZEEhiy 0.1 Not added
Melt-kneadi | capacity :
ng Type Filter A|{Filter A
conditions |Filter Filtration 100 100
accuracy pm
MER g/10 min 38 37
Tensile yield 21 20
strength MPa
Flexural MPa 1060 890
Mechanical [modulus
properties |Flexural MPa 26 23
of molded strength
article Izod impact
strength kJ/m? 6.2 6.2
{-20°C)
FWI (-20°C) J 33 28
HDT °c 116 103

[Common composition]

Component C: C-1/C-2/C-3: 0.05/0.05/0.05 (part by weight)
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E-HUE a O IC [Comon conposition] Conmponent C.
C1/CG2/C3: 0.05/0.05/0-05 (part by weight) Exanple 6
5 The operations were carried out

N C

in the same nmanner

as in Exanple 1 except changing the propyl ene-bl ock
copol ymaraix ) to (A-3) and changing the Filter Ato
Filter B.__The results re showa.in_T 4 Tha TS
dropyl ene- based bl ock cqpBiyfer (A %’iam% EF‘@B’EJ‘@C% Pai: 2
d method similar to thelnethod forl4he preparation P
af (A-1) des¢ComednentE{aaxdte by wh eln poI Pmdr i zat|ifont
dondi ti o var e adj ust ddvesiaghtthat pkoPert i ed08f (A 3")00
wecr°5‘p8ﬁf‘g?‘?lréd(:om5ba5nltes pariS bihe [petatiofd-Rere |B-3
darried out ilm the sane et as | o, 1 Exanploe 13 exddptl
dghangi ng tNe | BHeresiang 3& (B-1 éo (B-3 ?‘1 15 and16
gl so changi ng chpgeL®poy amoupt The gsults are _
sm FFadiTe 4. conpArmpy/c EXafplkcer Biiilter B|Filter B
g tions re.carried q&itltg-gticr}e Sane namner as I|n
E)Gé?ﬁﬁlé:@fé@(cgﬁ’tl &ddi ng |n:caustgat | g agent e@B- 1) Theo
resul ts Jm
MFR /10 min | 37 38 39
Tensile
yield MPa 21 21 21
strength
Mechanical | feororat | MPa 1040  [1030  [960
properties 1
of molded |strength | P2 25 26 25
article Izod impact
strength kJ/m? 6.3 6.9 6.3
(-=20°C)
FWI (-20°C) {J 36 38 36
HDT °oc 114 115 109
Example 4

The operations were carried out in the same manner as in

Example 1 except changing the propylene-block copolymer (A-1)

to (A-2)

are shown in Table 3.

and changing the Filter A to Fillter B.

The results

The propylene-based block copolymer (A-2)

was preparedbyamethodsimilar tothemethoddescribed inExample

1 wherein polymerization conditions were adjusted so that

properties of (A~2) were obtained.

Example

5

The operations were carried out in the same manner as in
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20 are shown in Table 4. Exanple 9 The operati ons were
carried out in the sanme manner as in Exanple 8 except
changing the Filter Bto Filter C. The results are
shown in Table 4. 25 71 UOHN E ."oaMW ON nl Ol
1-1pr-mwN-WOD ( Wd1O | w-H vO NHWH' Nr TNV r[ A OHW
yowvN m

Example 3 exXcept chang:fng the nucleating agent (B-1l) to (B=2).
The results are shown in Table 3.
Comparative Example 3

The operations were carried out in the same manner as in
Example 3 except changing the nucleating agent (B-1) to (B-3).
The results are shown in Table 3.

Comparative Example 4

The operations were caxrried out in the same manner as in
Example 3 except changing the nucleating agent (B-1) to (B-4).
The results are shown in Table 3.

Comparative Example 5

The operations were carried out in the same manner as in
Example 4 except changing the propylene-block copolymer (A-2)
to (A-4) and changing the Filtex B to Filter C. The results
are shown in Table 3. The preparation of the propylene-based
block copolymer (A-~4) was carried out in the following way.
[Preparation of propylene-based block copolymer (A=-4)]
{Prepolymerization]

Inte a jacketed SUS reactor with a capacity of 3m*, n-hexane
which had been degassed dand dewatered, solid catalyst component
(A) which had been prepared by the method disclesed in Example
5 of JP 7-216017 A, cyclohexylethyldimethoxysilane (B) and
triethylaluminium (C) were introduced so that C/A = 1,67 mmol/g
and B/C = 0.13 mmol/mmel. Thus, a prepolymerization catalyst

component was prepared so that the degree of prepolymerization
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with propylene became 3.5 (gram-prepolymer/gram-solid catalyst
component (A)).
(Main polymerization]

In a jacketed SUS reactor (first reactor) with a capacity
of 248 m®, vapor phase polymerization for producing a powdery
propylene homopolymer ceomponent (hereinafter, referred to as
polymer component (I)) was carried out continuously while the
prepolymerization catalyst component prepared in the
aforementioned prepolymerization and propylene were fed
continuously under conditions where the reaction temperature
and the reaction pressure were Xept at 83°C and 2.1 MPa,
respectively, and hydrogen was fed so as to keep the hydrogen
concentration in the vapor phase at 3.7%. Subsequently, some
part of the polymer component (I) was transferred intermittently
into a jacketed SUS reactor (second reactor) with a capacity
of 115 m®’. Production of polymer component (I) by vapor phase
polymerization was continued by feeding propylene continuously
under conditioné where the reaction temperature and the reaction
pressure were kept at 83°Cand 1.7 MPa, respectively, and hydrogen
was fed so as to keep the hydrogen concentration in the vapor
phase at 3.6 vol%. The polymer component (I) produced by the
polymerization in the second reactor was sampled and analyzed.
The analysis revealed that it had an intrinsic viscosity (ml:
of 1.07 dl/g, an isotactic pentad fraction (mmmm fraction) of

0.970, and a content of 20°C xylene-soluble component (CXS)
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of 0.39% by weight.

Subsequently, a part of the polymer component (I) produced
in the second reactor was transferred to a jacketed SUS reactor
(third reactor) with a capacity of 219 m’ and then production
of a ethylene-propylene copolymer component (hereinafter,
referred to as polymer component (II)) by polymerization of
propylene and ethylene was started. The vapor phase
polymerization for producing polymer component (II) was
continued while propylene and ethylene were fed continuously
at a weight proportion of propylene/ethylene = 2/1 so that the
reaction pressure was kept at 1.3 MPa at a reaction temperature

of 70°C and the hydrogen concentration in the vapor phase was

adjusted s¢o as to be kept at 2.3 vol%.

Subsequently, a powder composed of polymer component (I}
and polymer component (II) in the reactor (third reactor) was
introduced into a deactivation vessel intermittently and the
catalyst component was deactivatedwithwater. Then, the powder
was dried in nitrogen at 65°C to yield a white powder composed
of prxopylene- (propylene-ethylene) block copolymer.

The whole portion of the resulting
propylene- (propylene-ethylene) block copolymer had an
intrinsic viscosity {N]lrera) ©f 1.40 d1/g and an ethylene content
of 7.4% byweight. Inaddition, theweight ratioc of thepropylene
homopolymer component (polymer component (I)) to the

propylene-ethylene copolymer component (polymer component
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(II)) was 80/20, which was calculated based on the weight of
the resulting propylene- (propylene-ethylene) block copolymer
and the weight of the propylene homopolymer component (polymer
component (I)). Therefore, the ethylene content in the
propylene-ethylene copolymer component (polymer component
(II)) was 37% by weight and the intrinsic viscosity ((m]zz) of
the propylene—ethylene copolymer component (polymer component

(II)) was 2.7 dl/g.
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N~r ml4 4-3-1 C- 0 %w 044) t6 -H 9 04)m ao
c O r-~ [Comon Conposition) Conmponent C.
C1/CG2/C3: 0.05/0.05/0-05 (part by weight) it is
shown that Exanple 1 is superior inrigidityY (f |exural

5 dul us) and i ct,resistance (drop wei ght i npact
st fgﬂ’&flﬂr.’ %WB,D.L{'?%‘O% ntrast, Conparative Exanple 1,

WhE L O0e L §3E LM% _2 /c-3: 0.05/0.05/0.05 (part by weight)

Example 6

The operations were calrr:i.ed out in the same manner as in
Example 1 except changing the propylene-block copolymer (aA-1)
to (A-3) and changing the Filter A to Filter B. The results
are shown in Table 4. The propylene-basedblock copolymer (A-3)
was prepared by amethod similar to the method for the preparation
of (A-1) deseribed inExample1lwhereinpolymerizationconditions
were adjusted so that properties of (A-3) were obtained.

Examples 7, 8

The operations were carried out in the same manner as in
Example 3 except changing the nucleating agent (B-1) to (B-2)
and also changing the compounding amounts. Theresultsareshown
in Table 4.

Comparative Example 6

The operations were carried out in the same manner as in
Example 6 except adding no nucleating agent (8-1). The results
are shown in Table 4.

Example 9

The operations were carried cut in the same manner as in

Example B except changing the Filter B to Filter C. The results

are shown in Table 4.
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agent was added, was poor in rigidity. Exanples 2 and
3 are superior inrigidity (flexural nodulus) . In
contrast, Conparative Exanple 2, where a 10 nucl eati ng
agent which does not satisfy a requirenent of the
present invention was added, was poor in rigidit

Exanp arefSpperjor rnfrigldity (flekura
nodul act fgsistance (¢rop|weight inpact
stren ; . (In f§1tra t| Comparative Exanpl es |3
and 4 E ©la 1B nugheadi hgagentswpigh) dogs 013 |22
satis X & eANEN{E0f St hé @r ¢sent mnverti ofMNywad™ | <
added T gy mparat i1 ye Exafpl e {5,
wher e ropyll eng copol ynen whi clh does npt sat|sfy |a
requi f f 3 He prgsent |i nvention] is|poor |in
i mpac [ e (dngp weilght inpact stifength #VV).
20 Ex and {®|are |syperilog {n r|gidit)
(flex mredud Us)  and Lrpadt J ¢sBstagee (fdr opuE |&ht
i mpactSsl g Bl . @ nedont ast | Copparat {¥e~ [N 1S
Exanple=6—whererno 'eati g agent wa$ added, |was
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of the nucleating agent; requirenent (a):

propyl ene-based bl ock copolyner (A) is a
propyl ene- based bl ock copol ynmer including a polyner
conmponent (I) and a pol yner conponent (I11), wherein
t he pol yner conponent 15 (1) is a propyl ene pol yner
having an intrinsic viscosity [11]1, as neasured in

Téi alin at 135C:tof §ron10.1 to 5 dl/g and the
po éﬂ%?°%oﬁﬁ%ﬂ%ﬁ% %) is a propyl ene pol ymer

copprisin ro e, yRits an i f aat tONGaight
CHBPBRERS cRecE Lt Crp e P heSep oD R348 0B (BEEF 9 Feiant)

et hyl ene and a-ol efins having 4-12 20 carbon atons and

having an intrinsic viscosity (11] li, as neasured in
Tetralin_at 135C of from1_t 0 dl /g, requir

()" ¢ hEE 6 JiRn CombBRENPLEM TR ELPE L PE Lt FRoL Ly (flexural
pentad_fraction, as neasured by 13C NVR ,of .0.,98 _af, .
noFeduLpgyuRRA TR ¢ \ESRIRE AN ST HHhghmfpact strength:
derived from 25 at | east one conmpnonoer selected from

t hEWg} ouplR GROtEESTy SPMyarathys SHEBRLE 4-of BFFRIC nucteating
havi ng 4-12 carbon atons included in the polyner

cof@entnvag| pfided, f ¥aMm BOPE BDUFBYLAEEENt, provi ded

that the overall anount of the polyner conponent (|l

i s 100vbFwerghes 2egnfrdndhe FHPeFRRTcOR B 1gﬁt¥hgfﬂ"“ra1
pol ymer conponent (I1) 5 is from1l to 70@6b% éei%ht,
prootiddust hat In heonktapl . FfomparapivhyFenErbased BIBER 2

copol ymer (A) is 100% by wei ght. 2. The pol ypropyl ene

10 r epiznleanpogi agent acobelli dees ot | WA LY iheiad\H jgpent of the

15

20

25

the propyl ene-based bl ock copolyner (A) the ratio of
t hpresentninventionsivey pdfedx whast peopolipnydgidity.
conponent 10 (Il) to the intrinsic viscosity [n): of
t he pol yBrempdapofecand bl jresstipemitrt 4n2gigdditye (flexural
content of the polynmer conmponent (Il) is from10 to
50fobiy 1wei) ghhdaimpaheressi s tan gz opyt e evericghidl impasdk strength:
copolynmer (A) has a nelt flow rate, as neasured at
23@WI). 1In contrast, Comparative Examples 3 and 4, where a
nucleating agent which does not satisfy a requirement of the
present invention was added, were poor in rigidity.
Comparative Example 5, where a propylene copolymer which
does not satisfy a requirement of the present invention, is poor
in impact resistance (drop weight impact strength: IWIL).
Examples 6, 7 and 8 are superior in rigidity (flexural
modulus) and impact resistance (drop weight impact strength:
FWI). In contrast, Comparative Example 6, where no nucleating

agent was added, was poor in rigidity.

Example 9 is superior in rigidity (flexural modulus).
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of fromO0.1 to 400 g/10 mn. 15 3. The pol ypropyl ene
resin conposition according to claim1, wherein the
nucl eati ng agent particles (B) are organic nucleating
agent particles having an average particle dianeter,
as neasured by the laser diffraction nmethod, of from
0.01 to 3 mwherein particles having particle

di aneters of pot |less 20 than 10 m account for 1% by
wefRat B¢ FEa¥med L§1 the particles of the nucleating
agent. 4. Aforned article made fromthe pol ypropyl ene
resin conposition according to any one of clains 1-3.

& 1. A polypropylene resin composition comprising: (A)

apropylene—basedblockcopolymérsatisfyingrequirements(a),
(b), (¢) and (d) defined below, (B) from 0.001 to 5 parts by
weight, based on 100 parts by weight of (A), of a nucleating
agent composed of particles having an average particle diameter,
as measured by the laser diffraction method, of from 0.01 to
3 um wherein particles having particle diameters of not less
than 10 pym account for less than 5% by weight of all the particles
of the nucleating agent;

requirement (a): propylene-based block copolymer (R) is
a propylene-based block copolymer including a polymer component
(I) and a polymer component (II), wherein the polymer component
(I} is a propylene polymer having an intrinsic viscosity [nl:,
as measured in Tetralin at 135°C, of from 0.1 to 5 dl/g and the
polymer component (II) is a propylene polymer comprising
propylene units and units of at least one comonomer selected
from the group consisting of ethylene and a~olefins having 4-12
carbon atoms and having an intrinsic viscosity [n]l:r, as measured
in Tetralin at 135°, of from 1 to 20 dl/g,

requirement (b): thepolymer component (I) hasanisotactic
pentad fraction, as measured by *C-NMR, of 0.98 or more,

requirement (c): the content of the units derived from

at least one comonomoer selected from the group consisting of
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ethylene and e-olefins having 4-12 carbon atoms ineluded in the
polymer component (II) is froml to 80% by weight, provided that
the overall amount of the polymer component (II) is 100%byweight,

reguirement (d): the ﬁcntent of the polymer component (II)
is from 1 to 70% by weight, provided that the weight of the
propylene-based block copolymer (A) is 100% by weight.

2, The polypropylene resin conmposition according to
claim 1, wherein in the propylene-based block copolymexr (A) the
ratio of the intrinsic viscosity [nlm of the polymer component
(II) to the intrinsic viscosity [nl: of the polymer component '
(I) is from 1 to 20 and the content of the polymer component
(II) is from 10 to 50% by welght and wherein the propylene-based
block copolymer (A) has a melt flow rate, as measured at 230°C,
of from 0.1 to 400 g/10 min.

3. The polypropylene resin composition according to
claim 1, wherein the nucleating agent particles (B) are erganic
nucleating agent particles having an average particle diameter,
as measured by the laser diffraction method, of from 0.01 to
3 um wherein particles having particle diameters of not less
than 10 um account for 1% by weight ox less of all the particles
of the nucleating agent.

4. A formed article made from the polypropylene resin

composition according to any one of claims 1-3.
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