1 SPECI FI CATI ON POLYPROPYLENE RESI N COVPCSI TI ON  BACKGROUND OF THE

| NVENTION 1. FIELD OF THE | NVENTI ON The present invention relates'to a

pol ypropyl ene resin conposition and to a forned article conprising the
same. In particular, the invention reljates to a pol ypropyl ene resin
conp05|t|on superior in rigidity and inpact resistance and also superior
in thermal aging resistance and to a forned article conprising the sane.

2. DESCRI PTI ON OF THE RELATED ART Pol ypropyl ene resins are widely used in a

w de variety of applications Su%ggﬁﬁFﬁgﬁn"Dt've interior or exterior
materials, materials for hone e [ Pdduct s, containers and

conveni ence goods because they are naterlals superior in mechanical |
properties such as r|g|d|ty and inpact resistance. One of known approaches

for inproving nmechanical operties of polypropylene resins is blending of
a nucl eating agent . ForP% ﬁg@BYLﬁNESBE§Iﬁa?@ﬁ@&SﬂﬁiON"Nucleat|ng Agent "

pp. 978-980, published by Kogyo Chosakai Publishing Co., Ltd.} discloses
nucl eating agents. For exanple di scl osed are nucleating agents such- as

i norgani ¢ nucl eati ng agents, 8 talc. . and netal salt type nucleating
agents, e.g. netal salts RACKGROUNDI DE EHEdiNHEaTﬁﬁmbphate type met al

salts. Iq addltlon
FIELD OF° THE INVENTION

The present invention relates to a polypropylené resin
composition and to a formed article ¢omprising the $ame. In
particular, the invention relates to a polypropylene reéin
cqmpositionsuperiqrinxﬂgidityandimpactresistanceandalso'
superior in thermal aging resiStange and to a formed artiéle:
comprising the same. |
2. DESCRIPTION OF THE RELATED ARf

Polypropylene resins are widely used in a wide variety
ofapplicationssuchasautomotiveinteriororexteriormaterials,
materials for home elect;ical products, containers and
convenience goods because they are‘materials superior in
mechanical properties such as rigidity_and impact resistanée.
One of known approaches for improving mechanical properties of
polypropylene resins is blending of a nucleating agent.

For example, Plastic Databook.(§9.7 "Nucleating Agent"
pp. 978-980, published by Kogyo Chosakai Publishing Co., Ltd.)
discloses nugleating agents. For exémple, disclosed are
nucleatihgagentssuchasinorganicnucleatingagents;e.gftalc,7
and metal salt type nucleating ageﬁts, e.g. metal salts of

carboxyli; acids and phosphate type metal salts. In addition,.



t he book di scloses injection noldings of polypropyl ene containing such a
nucl eating agent as well. JP, A 63-125551 di scl oses, as a propyl ene pol yner
conposition which does not corrode netal nolds to damage it and which has
i nproved rigidity and transparency, a @wnmdene pol ymer conposition
conprising 100 parts by weight of a prdopyl ene polynmer containing My and
hal ogen as a pol yneri zation catalyst residue, fromO0.03 to 0.5 part by

wei ght of an alun1nun1salt of p-tert-butyl benzoic acid and.from0.01 to 0.5

i of a mta boégka"’%lé ORI O, AP ARSCoRTpERRICHARRE [ e
aliphatic r{j:ene iy asglcqj aandmpé'ijééjé aA $ Hggvevgil formed articles of

t he pol ypropy .contai ni ng agent dlsclosed |n t he
Fesi stance eval ?&f@ﬁ%ﬁbﬁ?%ﬁ%gﬁat 4 %“%E “ﬁéﬁ%ﬁ% nEBOTRES ke even
betweon 1, SCARG e HBAEE 9e€F niohneet et meRE LT TEa PP ABR ALY €7 nce
R ghor ¢ har B R PEE NSO SORES gtk FORGPRERGa -t Pt P SRRRe e 4 !
mechani cal chara t.eristics, of no_ npt det ate ver nuch -dur i
their | ong “Fé sd? %0%?%?1%“’?8@1%% By i i BF e o5 6% et e g
| WVENTT O FRE ey 67 SR HEERCY At TRt Tt Elop it o sebTaue,
from 0.03 to 0.5 part by weight of an aluminum salt of
p-tert-butylbenzoic acid and from 0.01 to 0.5 part by weight
of at least one kind of substance selected from salts made up
of a metal of.‘G.roup I of the periodic tablelor. zinc with a higher
aliphatic carboxylic acid and hydrotalcites.
Hoﬁever, formed articles.of the polypropylene ;esin
containing a nucleating agent disclosed in the above-cited
- reference may be deteriorated with c'espect to impact resistance
evaluated by falling weight impect strength and the like even
if they have improved rigidities. Therefore, improvément iﬁ
balance between rigidity and impact resistance has been awaited.
Furthermore,sinCepolypropylenexesinsmaybeueedunder
conditions of high temperatures not higher than their melting
points for a long period of time, materials mechanicel
characteristics of which no not deteriorate very much during
theirlongtimeuse,inotherwords,materialssuperiorinthermal
aging resistance in their long time use have been awaited.
SUMMARY OF THE INVENTION

The object of the present invention is to provide a



pol ypropyl ene resin conposition superior in balance between rigidity and

| mpact resistance and al so.superior in thermal aging resistance inits

l ong tinme use. The present inventors investigated diligently and found
that a resin conposition obtained by bleending particles of sodium benzoate
satisfying specific requirenents concerning particle size as well as an

I norgani ¢ neutralizing agent and an anti oxidant to a polypropylene resin
i's superior in a balance between rigidity and.inpact resistance and al so
superior in thernal in i cdn it i u :
acconplishgg 5@%m£§§§é%?$£€H%%%%Eaﬁékﬁi%?ﬁgﬁgo%rgﬁeﬁgf?ﬁggngﬁgkgge ates
to a polypraopylene _resin_c osition conpri,sin A).10Q rts by weight of
2 polypr ooyt SRSt L S s S P Ansh et i 87 rhesmay aftrdin,
0.001 to 0.1 part by weight of an inorganic neutralizing agent, (C from
0.01 to 5 FES P SRerghi ot LGt POk G, and (D) from 0 01 to 0.5 part

by wei ght of particles of sodium  benzoate having,an .average particle

0 aneter, as mealHFeRTBY=NE 1AYERERERHI S ST LIF TR O EF T 8 A FBRE n
particl es having article diameters of t less than 10 m.account for |ess
Phan 15% By Al BRELT ASTEE LOhaD bR cSEHEY RV BAPPETACRE ot S04 P
article g&g%%b%@%&é?&%@%&; oras 21T R PRIy S Concerning pareicle”

BRI EF DES

sizeaswellasaninorganicneutralizingagentandanantioxidant
toapolypropyleneresinissuperiorinabaiancebetweenrigidity
and impact resistance and also superior in thermal aéing
resistance in its long time use. Thus, they accomplished the
presént invention. | |

That is, the present invention relates to a polypropylene
fesin composition comprising (A) 100 parts by weight of a
pelypropylene resin and the following components (B) to (D):

(B)-frém 0.001 to 0.1 part by Qeight cf an inorganic
neutralizing ageﬁt, | | . ' |

(CI) from 0.01 to 5 part'.s Ey weight of an antioxidant,_ and

(D) from O.IOl_to 0.5 part by weight of particles of sodium
benzoate having an average particlé diameter, as measured by
a laser method, of from 0.1 to 3.75Lm1wherein.particles having
particle diameters of not less than lo;unéccount for less than
15% by weight.

Moreove;,thepresentinventiQnrelatgstoaformedarticle
comprising the above-mentioned polypfopyléne resin
composition.

BRIEF DESCRIPTION OF THE DRAWING



Figure 1 shows the shape of a weight to be used for neasurenent of inpact
resi stance. DESCRI PTI ON OF PREFERRED EMBODI MENTS Exanpl es of the

pol ypropyl ene resin (A) used in the present invention include propylene
honopol yners, propyl ene-ethyl ene randgm copol yners, propyl ene-(x-olefin
random copol yners, propyl ene-ethyl ene-a-ol efin copol yners, and

pol ypropyl ene copol yners conprising a propyl ene honopol yner conponent or a
copol ymer conponent mainly conprising propylene (henceforth referred to as

pol ynmer conponent ‘a _copol yner conponent f propyl ene mnth

et hyl ene and/ or F%ﬁ%ﬁ% %@%%Eng? nE@P@rggda Wslﬁg teé QV%é+ npofhent
(I'1)). These | e e resins may be used alone or as a blend of two
or nore of w$§§H¥$%%3§ efTRAFE ﬁ%?lﬁﬁﬁﬁFEUIarly restricted and is
preferably an a-olefin haV|n% from4 to 12 carbon atons, exanples of whi ch

i ncl ude 1-butene, 1-peRE TIeRY e PREEERAFY | ENBQREYEBNES 1. oct ene and

1-decene. More preferred are 1- butene, 1-hexene and 1-octene. Exanpl es of

t he propyleneaa(ﬁ%ﬁmﬁﬂQ%ﬁﬁGﬁQﬁﬁﬁﬁgﬁﬁpxlePﬁQQﬁkPﬁﬁbﬁﬁﬁﬁ%@ﬁh@nﬁﬁﬁﬁm@ndom
copol yners,, opylene | - hexene randon1copo|yners and propyl ene-|-octene .

r andom copd SLorEdpaiiude S opid exico BPIeRe-leTieyisen eraryllemiar atdnol smer s

I ncl ude propyl ene-et hyl ene-1| - but ene copol yners,

propyl ene- Bh EQRHSRHES ¢ OpOPRIEERE - Analepi Bpyrademe Copiodnma et ene

copol yners. 5 : ,
propylene-ethylene-a-olefin copolymers, and polypropylene

copolymers comprising a propylene homopolymer component or a
copolymer component mainly comprising propyleﬁe (henceforth
referred to as polymer component (I.) ) and a copelymer component
ofpropylenewithethyleneaﬁd/ora;oléfiﬁfhenceforﬁhreferréd
-to as copolymer component (II)). These pqupropylene resins
may be uSed alone or as a blend of two or more of them.

The o-olefin is not particularly restricted and is
préferably ana-olefin having from4 to 12 carbon atoms,'éxamples
of which include l-butene, l-pentene, l-hexene, | .
4-ﬂ@thy141—peﬁtene,imocteneandl—decene. More preferred are
l-butene, 1l-hexene and l-octene.

Examples of the propylene-a-clefin ;andoﬁ copolymers
include propyléne—l-butene randqm copolymers,
propylene-l-hexene random copolymers, and propylene-l-octene
randcem copolymers.

Examples of the propylene~éthylene-a~olefin copolymers
include propylene-ethylene-1l-butene copolymers,
propylene-ethylene-l-hexene copolymers, and

propylene-ethylene-l-octene copolymers.



Exanpl es of the copol yner conponent mainly .conprising propylene in the
pol.ymer conponent (I) include a propylene-ethylene copol yner conponent, a
propyl ene-1-but ene copol ymer conponent and a propyl ene-1-hexene copol yner
conponent. Exanples of the copol yner Cﬁnponent of propylene with ethylene
and/or a-olefin include a propyl ene-ethylene copolyner conponent, a
propyl ene- et hyl ene-| - but ene copol yner conponent, a propyl ene- ethyl ene

-1 - hexene copol yner conponent, a propylene et hyl ene-| -octene copol yner

ESSEFSﬁzﬁfcﬁnﬁﬁﬁﬁ%'mioﬂgefa st f%’% bk %ﬁﬁmga@éﬁ%@e&ww@““
Che. F?Lofyr??f’%e?%ﬁn?h s )P%"W'i C%ﬁé?ﬁ%ﬁfa@ Eag%wﬁsf 8, but is
usual ly fr l1to % wel . | es of the r opy

copol yner (ﬁﬁ? "SI etzt&@'l%’bq ﬁ?@%’ O(nle)"’ta{nﬁ ?EBPX’gﬁBﬁ&egu&&%nent
ol R Bl e
(Brogzlene ) 8ﬁéﬁene fap b@ﬁe? cg§8l9ﬂéPiy% r’ cSmponent of propylene

(propyl ene ne-1-he ne) copol yn
(propy|enebé§ﬁyﬁgﬁg§ éﬁécgf )1%%b%@§n%rgropylene—ethylene

(propyl ene; ethxlene cggp %k%?eaeéﬁgéﬁ gng:ggkygg%e gogutene copolymer

component, a propylene-ethylene-l-hexene copolymer component,
a propylene-ethylene-l-octene cbpoiymer compeonent, a
propylene~l-butene copclymer component, a propjlene-l-hexene
copolymer cbmpoﬁent and.a piopylene—l—oétene copolymer
component.v o
The content of‘ethylene and/or a-olefin having from 4 to
12 cérbon'atoms in the copolymer component (II) is not
particularly restricted, but is usually from 0.01 tq 20% by
weight. | . | | |
Examples of the éolypropylene copolymer cémprising the
polymer component (I) and the copoljmer component {(II) include
(propylene)-(propylene—ethylene)f&opplymers,
(propylene) - ({propylene-ethylene-1l-butene) copolymers,
(propylene)—(propylene—ethylené—1—hexené) cobolymers,
(propylene)-(propylene-l-butene) copolymers,
(propylene) - (propylene-l-hexene)} copolymers,
(propylene-ethylene) - (propylene-ethylene) copolymers,
(propyiene—ethylene)-{propylene-ethylene—l—butene)

cepolymer,



(propyl ene- et hyl ene) - (propyl ene-et hyl ene-1-hexene) copol yners,
(propyl ene- et hyl ene) - (propyl ene-1-butene) copol yners,

(propyl ene- et hyl ene) - (propyl ene-1| -hexene) copol yners,

(propyl ene-1 - but ene) - (propyl ene-et hyl ede) copol yners,

(propyl ene-1I - but ene) - (propyl ene-et hyl ene-1-butene) copol yners,
(propyl ene-1-but ene) - (propyl ene-et hyl ene-1-hexene) copol yners,
(propyl ene-1I - but ene) - (propyl ene-1-butene) copol yners, and

| ene- . - . . ly le
(5 ) <0 o T BLEPMLDF o bepteh - EERSRATEL . s oropy| ene

resin (A u ent erably a polypropyl ene

; I | S th I ] t

(1. ana. eret hef itk Esher SEPURORE < BkaBhebP AR Be e oo
I | ' t d f I

and ot hyl eiC G 3 of Sr o8y RS R Y Fone & T BoSRvaaThed ResrE bt e

(1) e a SRS Eonptrant L cade tREErPEFr ThopbNEeRRq oA PR and the.

proportion of the copolymer conponent is from5 to 40% by wei ght based on

t he whol e %ﬂy ‘ene copol ymer and wherein the ethylene content in the

copol ymer conmponent is from 10 to 70% wei ght , The.crystallinity of the
pol ypr opyl e(ﬁg%rpé' erP?Z]) B Sh ??ﬁ%p%f%%%n?ggﬁ%gﬂ?rang?ﬂge%t) particularly
restricted, b%ﬁ rrPoIE’yproperne resins with high crystallinities are -
preferablecf’p ymers, _

(propylene—l—butene)—(propylené-ethylene—l—hexene)
copolymers, - (propylene-l-butene) - (p'ropylene-l-buteﬁe)
copolymers, and {propylene—l—butene)—(Propylene—l—hexene)
copolymers. |
| The polybropylene resin (A) used in the present invention
is preferably a polypropylene coi:olymer comprising the polymer
component (I) and the copolymer componént (I1I), and. mére
preferably the polypropylene copolyﬁer wherein‘the copolymer
component (II) is a cépolymér component made up of‘proﬁylené
| and ethylene and/or a-—olIafin having from 4 to 12 cafbon atoms..
More preferable is a polypropylene copolymer wheréin the
copolymer'component (II) is a copolyniér éomponent made up of
propylene and ethylene and the p;oportion of the copolymer
component is from 5 to 40% by weight based on the whole
polypropylene copolymer and wherein the ethylene content in the
copolymer component is from 10 tro :70% by weight. |
The crystallinity of the polypropylene resin (A) used in
the present invention is not particularly restricted, but

polypropylene resins with high crystallinities are preferable



fromthe viewpoint of rigidity. Preferable polypropylene resins with high
crystallinities are those wherein the fraction of the propyl ene nononer
units existing at the centers of the <chains in which five propyl ene
nononer units are successively neso-bended to the pentad units in the

pol ypropyl ene nolecule is not lLess than 0. 95, the fraction being

determ ned by the nethod reported by A Zanbelli et al. in Mcronol ecul es,
6, 925 (1973) . The fraction is called an isotactic pentad fraction and is

repr esent et doy, [0 o, H6 MO0 { 91 4 PLOIUG NG d 13 DOl VB oYL SDE ST N (A

used in the present invention s n pa ticular y restr ed. resin
ol yrer | zatesn arary SRR st BT L4 T AR APt P Ba R B o tue
compr si ng 8 CREnBbaRaLsPEL PP ERER L PRC RETE SBHS P T B R Hhet ai ¢
Systems cofBHa g e B BoUHEE 57 P e AT Hor A L of 1 S O°0F Sibe
perl ouc  RRLe HRYLAA SoCYELOBSIL A SIU s T, So0STROMIA SRbRRLE ol
of sanoalur Qurt conpRYAdy EXaIDS. PLaLe RRPIEZELLEN, ZEL0%4 RELHSS
hyr ocar bo0CRRLLENny bl WATLEIRTSPIL VT et ian anddas BUUR a3y o
In whi ch tlfﬁef %:Sggiirc])% r{%t rg:%ci & %rp%rsfo raarrcet:d:i.c8 pentad fraction and is.
represented by [mmmm].

Themethodforpmoducingthepblypropylenereshu(A)used
iﬁ thel preseﬁt invént_'ion is nrot particul_arly restficted. The
resin can be produced by a known polymerization method using
a known polyﬁerizatiqn catalyst.- E#amples of the
polymerization catalyst include Ziegler type cafalysts,
Ziegler-—Natta‘type catalysts, catély's't systems comprising a
compound of a t'ran.sitiml'l me.tal 'of._Group IV of the periodic table
having a cyclopentadie:.qyl ring and alkylaluminoxane, and
cétalyst systems comprising a compound of a transition metal
of Group IV of the periodic t_able l;laving a cyclopentadienyl ring,

a compound capable of reacting with the foregoing compound to
form an ionic complex and an organoaiuminum compound.

Examples of the polymerization method include slurry
polymerization and scolvent polymerization using an inert
hydrocarbon sol;ent, liquidkphase polymerizaficnland gas phase
polymerization using no solvent, or licil.;‘id rhase-gas phase

polymerization in which the foregoing methods are performed



successi vely. These polynerization nethods nay be in a batch node or in a
conti nuous node. The pol ynerization nethod nmay be a nethod in which the
pol ypropyl ene resin (A) is produced in one stage or nay be a nethod in
which it is produced in nultiple staggs conprising two or nore.stages. In
particular, the nethod for producing a polypropylene resin conposition:
conprising the polyner conponent (I) and the copol yner conponent (Il) i's
preferably a production method conprising nmultiple (two or nore) stages

i Si age, of

or oduc; g FaSeEog Peap r?é’fﬁp%%%rao“%’yr%%y%w?%}e 5% gt PRoBoRcRe LTy
dth I d d l.ti.pl t
SPeferngStfi@n‘% é’ﬁﬁb %P@ﬁé f%f%:)rfn f’tﬁ r ”“t pr; i razmc;@é;ay
carried out,in & esencé.t Cg'h epﬁg rre 72 u |
t g 3 { Rs &P iRF QP Rset

PLLthlznagfhe ol ;% ¥Iene resin %Aé FE%aqwred) be dr:er at. a
tenperat ur e %80% %/&gg B ITePethBR t PR %ﬁﬁéfzgt:‘lﬁ &3 REC WIPH@%%%P%E(A)
nelts in orqpr to renove ,a residual sol vent con ai ned t ol ypr.opyl ene
resin (A) GFUITIEBPE aI0 e FA TORF SropEEol o S SR BN o I
t he product} Eéanples of . the drying nethod include those described in
JP, A 55-75 Hﬁé? uFﬁégs%éiqerfl%%&I? 'Eﬁ I eS3AnESBPPSEE EALINGCMREES 38T the

T O Sl e SR PT PPy et feot (B eed i Lhe Rrssent as
m nut es, przzaerfeeire%:ba!l:}/l},}c g%ngo%iéc%lloonom t%od comprisingmultiple (two or more)
stages comprising a stage of producing the polymer component
(I)andastageofproduc1ngthecopolymercomponent(II) When
the polymer component (I) and the polymer component (II) are
produced in multiple stages, it is preferable that the
polymerization of the polymer component (II) be. carried out in
the presence of the polymer component (I) produced in a prior
stage.
Intheproductionofthepolypfopylene(A)usedin;uesenti
inven_tion, the polypropylene resin {(A) may, as requii‘ed; be dried‘
at a temperature equal to or lower than the temperature at which
theresin (A) meltsinordertoremovearesidual solvent contained
in the polypropylene resin (A) or.oligomers,with ultra low
molecular weights produced during the production. Examples of
the drying method include those described in JP,A 55-75410 and
the specification of Japanese Patent No. 2565753,
The melt flow rete (MFR) of polypropylene resin (A} used

in the present as measured at 230°C is usually within the range

of from 0.01 to 200 g/10 minutes, preferably from 1 to 100 g/10



m nutes, and nore preferably fromO0.1 to 50 g/10 m nutes. As the inorganic
neutralizing agent (B) used in the present invention, known one can be
used. Exanpl es thereof include hydrotalcites, oxides or hydroxides of

al kaline earth netals, and the |ike. Breferred are hydrotal cites and

oxi des or hydroxides of alkaline earth netals. Hydrotalcites are nore
preferable. These neutralizing agents may be used alone or in conbination
of two or nore of them Hydrotalcite is a anion-exchangeable |ayered

conpound renr &s sent ed y the fol Low ng farnul [): +1- X MB+X 2) X+ [A
n x/ nnH20] >‘3”(’1") ei%rt f%%%|%re%ﬁéi’ig¥|v§£52%‘oa)g] 3%59 %Eﬁi” é‘llé'g’g%)%ry ‘
| ayer and [A x/ nH2 x- forns an internediate |ayer. M2+ is_a divalent .
netal cation, e. ﬂ%ﬁpormfmcxﬁ%gt,,rabbg;ngﬁgtept b¥sERdYRbE RURSeNs
trival ent rretal catlon e:g. Al3+, Fe3+, O 3+ (I)3+ and In 3+. An- is an
n-val ent arﬁ”d’r?ntelcﬁl GIOwIE_ongy cangpe  URed. | %@Qp legghereofef Ry Bge,
CH3000-, oxal ate ion and salicylate ion, and n is ositive integer. X
satisfies GYEreilsifes . oxifgs oz bﬁgrewéeswﬁbﬁ« ﬁ’-ﬁéﬁrﬁﬁ(ﬁ 1 Zedials may
be a natural Icg/ occurring mneral or a synthetic product. It is not

parti cul ar AR & ildded wiPkR L eragsbare dixdsatalcsiecngd OxE998t aF
particle dianeter, water content, and the |like. As required, surface.

t r eat ment leﬁ’é‘ld@&pquediltk@%w [Pt Aahiales - d'IYFiH@tI@}d:rl&eeﬁ @neegore

represented by the foregoing formula,  preferred is a hydrotalcite
r epr esent e@THy SRS ol | Ul PEPRHRALIEHNG agents may be used alone or in

combination of two or more of them.

Hydrotalcite is a anion—excha.ngeable layered compound

represented by the following formula ' (I): |
MM (OH) 21 (AT memH,01 % (D)

In the formula, [M**)M>*%(OH),]* forms a elementary layer .
and [A"y/,omH.01* forms an intermédiate layer. M%* is adivalent
metal cation, e.qg. Mg?', Mn?*, F‘ez*, Co?*, Ni%*, cu® and an* M3
is a trivalent metal cation, e.g. Al*, Fe¥*, cr’*, co®* and In

An~ is an n-valent énion; e.é. OH'; F~, C1°, Br~, NO*, cos?", 50,°,
Fe (CN) ¢, CH3COO™, oxalate ion and salicylate ion, and n is a
positive integer., X satisfies 0 <X < 0.33, andm is a positive
number.

The hydrotaicit'e may be a naturally occurring mineral or
a synthetic product. It is not particularly restricted with
respect to crystal st.ructure, crystal partic;e diameter, water
content, and the liké. As required, surface treatment may be
applied to the hydfotalcite. | |

Of thehydrotalcitesrepresentedbythe foregoing formula,

preferredis ahydrotalcite representedby the fbllowing formula



(rr). MyA12(OH) 2Y+4CO8nH20 (I1) wherein Y satisfies Y >4 and mis a
positive nunber. Morre preferable are those wherein M2+ in formula (I1) is
constituted of one kind or two kinds of divalent cation selected from Mg?"
and Zn2+. Particularly preferred are t following hydrotalcites: M4.5A12
(GH) 13C38. 3H2O My4.5AI 2 (OH) 13 (CB) 0.8*00.2 M4A12( OH) 12CO83H20
My5A12( OH) 14C034H20 My6A12( OH) 16CC34H20 (natural ly occurring m neral)
Zn4Al 2 (OH) 12C03mH20 (m = 0-4) Myg3ZnAl2 (OH) 12CABnH20 (m 0-4) The oxi des
or hydroxidg Pf al kaline earth netals are oxides or hydroxi des of netal
atonms of Goup' 11 of the periodic table, exanples of which include calcium

oxi de, magnesi um oxi.de, al cj m r oxi .and magnesi um hydr oxi de. -
Preferred is cajﬁkﬁﬁizﬁygﬁéyﬁé§?”$%§ inJﬂéﬁnic neutralizing agent (B) used
in the prese_g fntlon S no& artlcalarl restrlgted, but those with
superi or ?ﬁﬁ% | P2y af e Bséd=pf efBFaBI y> #hBOSTEAGe ™ ol e

di anet er thereof S not rticularly restricted, buf, referably. from
0.01 to 10 pm  roleFHRISHHARLS e 6E‘G’fet ths=<i M 180 F PR HER oCEY kit abl y
from 0. 01 {0 dm, Mheh, the 2ugage., R Lehg B ATE S bt QYEloA QAT

from Mg®* and Zn®". Particularly preférred are the following
hydrotalcites:

Mgs.5A12 (OH) 13CO3¢3H;0

Mgy, 5A212 (OH) 13 (CO3) 0.8%00.2

MgqAls (OH) 1,C0503H,0

ngg,Alzl (OH) 14C0304H20

MgeRhls (OH) 1C0:#4H2C (naturally occurring mineral)

ZnsAls (OH) 1,CO5emH,0 (m = 0-4)

Mg3ZnAl; (OH) 12CO3emH20 (m = 0—4 )

The oxides or hydroxides of alkaiine earth metals are
oxides or hydroxides of metal atoms of Group II of the perﬁodic-
table,examplesofwhichincludecalciumoxide,magnésiumoxide,‘
calcium hydroxide and magnesium.hydroxide. Preferred is
calcium hydroxide. |

The inorganic neutralizing agent kB) used‘in the present
inventionisnotparticularlyreétricted,butthoéewithsuperior
dispersibility are used preferably. The average particle
diameter thereof is not particularly restricted, but is
preferably from 0.01 to le.Lm.r more preferably from 0.01 to 5
pm,andstillmorepreferéblyfrom0.0ltol}mh When the average

particle diameter is over 10 um, the impact resistance may



deteriorate. The anount of the inorganic neutralizing agent (B) blended in
the present invention is fromO0.001 to 0.1 part by weight, preferably from
0.001 to 0.05 part by weight, nore preferably from0.005 to 0.03 part by
wei ght, based on 100 parts by weight pf the polypropyl ene resin. Wen the
anmount of the inorganic neutralizing agent (B) blended is |less than 0. 001
part by weight, deactivation of a catalyst residue may be perforned
insufficiently, resulting in insufficient. anticorrosion property to
processi ng éffg}a{éphibition of rusting). Wen over 0.1 part by weight,
formed articles may discolor. Even if a fornmed article does not discol or,

Egﬁrefefcﬁﬁénﬁf Thertfd G Dhy IR Rl arls o Re REEIE b B8 R IO byt | "
ot féﬁ%iﬁ't : St@k%%?mﬁ@%ﬁ%%%se s f?{?‘.vﬁygﬁi E@iﬂtpa%foqvpé%éfﬂ
L G i
Sabi | i oor STOm A 0Rs, B?che(ggga\;g B9 a0Lpgx dante, A pgred ame Light

phosphor us ti oxi dants d sul fur_antioxidants. Mre preferred are
antioxidanﬁgggdﬁﬁ éi%ﬁf?? T maiTbh of at | east one antioxidant selected

from phosphorus Wt | OXh%aanlﬁlgu%@dOEuélfaejrin%ngglaoﬁ(icd%ret scraziizing agent (B)

blended is less than 0.001 part by weight, deactivation of a
catalyst residue may be performed insuffioiently, resulting i_n
insufficient‘anticorrosionlproperty to processing devices
(inhibition of rusting). When over 0.1 part by weight, formed
articlesmaydiscelor. Eveoifaformedarticledoesnotdiscolor,
theeffeotofthepresehtinventionaillbesaturated,resulting
only in poor economy;
| The antiéxidant (C) used in the present invention is not
particularly restricted and those which have been known may be
used. Antiox1dantsarecompoundshav1nganact1v1tytopmevent
polypropylene resins from being decomposed due to heat, light,
oxygen, and the like. Examples thereof include phenol
anfioxidants, phosphorus antioxidants, sulfur antioxidants,
hydroxylamine antioxidants, Hindered.amine light stabilizers,
and metal deactivators. |
Preférred are phenol antioxidants, phosphorus
antioxidants, and sulfur antioxidants. More preferred are
antioxidantscomprisingaoombinationofatleastoneantiokidant

selected from phosphorus antioxidants and sulfur antioxidants



ant i oxi dant .

| east one phenol
(1) Alkyl ated nonophenol

and at
f ol.l ows:
6-Di -tert-butyl - 4-net hyl phenol, 2,4,
2,6-di-tert-butyl phenol, 2-tert-buty
2,6-di -tert-butyl - 4-et hyl phenol, 2,
2,6-di-tert-butyl -4-isobutyl phenol,

Exanpl es:

6-

Exanpl es- of phenol
21
6-tri-tert-butyl phenol,

l,-4, 6- di met hyl phenol ,

i -tert-butyl -4-n-butyl phenol
2, 6-di cycl opentyl - 4- net hyl phenol ,

anti oxi dants are as

2- (a- et hyl cycl ohexyl) -4, 6-di met hyl phenol, 2, 6-di oct adecyl - 4- met hyl phenol ,
2,4, 6- trlcyclohexy henaol ,6-dj-tert- bu | ; 4 met hoxynet hyl phenol ,
2, 6-di - nonyd %%% &b PN ﬁp% PR HSA %g nethylundecyl 1' -yl ) phenol
2, 4-di met hyl - 6 (1' net_hyl he tade henol hyl -6-(1' -
met hyl t ri decyl - 1'EXAAMAFh &t f %%)&Qﬁié? q?&ﬁ%o?re(ﬁf Ry

~ Al kyl t hi onmret hyl phenol Exanples 2,4-Dioctyl thionethyl-6-tert-butyl phenol,
2, 4-di oct yl i @ﬂ%@%@%,24dmmwmmmmw6emwmmm
2, 6-didodecylthionethyl-4- nonylphenol and n1xtures thereof (3)
Hydr oqui node‘eapd &l *ky| 2ted Ridrtadti Hte 1 Bcmgitpglphenol,
2,6-Di-tert-butyl-4- nethoxyphenol , 5- d|-tert butglhydrqu|none
2 5-di-tertd yhghenol 2,6~-di-tert- utylp enol,

2-tert- butyl 4 6- dlmethylphenol,
2,6-d1—tert—butyl—4—ethylphenol,
2,6—di—tert—bﬁtyl-4—n—butylphenol,
2,6—di—tert—butyl—4—isobutylphenol,
2,6- dlcyclopentyl 4*methylphenol |

-({a- methylcyclohexyl) -4, 6~ dlmethylphenol
2,6—dioctadecyl—4—methylphenol, 2,4,G-tricyclohexylphehol,
" 2, 6-di-tert-butyl-4-methoxymethylphenol,

2, 6~-di~- nonyl 4-methylphenol,

2,4~dimethyl-6- (1’ —methylundecyl 1’-yl)phenol
2,4—dimethyl—6-(1’-methylheptadecyl—l’—yl)phenol,
2,4—dimethyl~6—(1'—nethyltridecyl~1’—yl)phenol,andmixtures
therecof. |
(2) Alkylthiomethylphenol
Examples: 2,4-Dioctylthiomethyl-6-tert-butylphenol,
2,4-dioctylthicmethyl-6-methylphenol, |
2,4-dioctylthiomethyl-6~ethylphenol,
2,6—didodecylthiomethyl—4—nbnylphenol, and;nixtures thereof.
(3) Hydroquinone and alkylated hydroguinone
Examples:

2,6-Di-tert-butyl-4-methoxyphenol,

2,5-di-tert-butylhydroquinone, 2,5-di~tert-amylhydroguinone,



2, 6-di phenyl - 4- oct adecyl oxyphenol , 2,6-di-tert-butyl hydroqui none,
2,5-di-tert-butyl -4-hydroxyani sole, 3,5-di-tert-butyl-4-hydroxyphenyl
stearate, bis(3,5-di-tert-butyl-4-hydroxyphenyl) adi pate, and m xtures
thereof. (4) Tocopherol Exanples: a-Toggpherol, R-tocopherol, y-tocopherol,
8-t ocopherol and m xtures thereof. (5) droxyl at ed t hi odi phenyl et her
Exanpl es: 2,2'-Thi obis(6-tert-butyl phenol), -

2,2' -thiobis(4-nethyl-6-tert-butylphenol), 2,2'-thiobis(4-outyl phenol);,

4, 4" -t hi obi s( 3- |- 6-tert-butyl ph

a4 thi oni & - TEPRERYE- b EPEE AL ERERBRERO1,

4,4 -thiobis(3,6:-dji-tert- 1), and * .. - |

4, 4'-(2|,g-:j?%g'f‘ﬁﬁ{:i’fﬁ%?g%bﬁg(‘aﬁ?fﬁ)&ﬂf’gglff'ide. (6) Al kylidene bisphenol
d derivatj h f | es: ,

59 Net byl erEHILHSRETHY LY B f ShYOBAEYRPASASE).

2,2' - net hyl enebi s(4- et hyl - 6-tert - hutyl phenol), -

2. 2" ot i1 SnSR T HEEETRYF b AP HBE RV BDET R RS e R0l )]

> 5 et hy I ehobd g 2 het AL B RY Ry A DRENGPRYBREhYL) adipate, and mixtures

2, 2' - met hyl nebi§é4,6-di-tert-butylphenol), '

2,2'-ethy|i€hﬁﬁﬁﬁ (4, 6-di-tert-butyl phenol),

2,2'-ethy|if%yﬁ%éggégéﬁgfutyl-6-tert-buty|phenol), 14

Examples: a-Tocopherol, B-tocopherol, y-tococpherol,
d-tocopherol and miktures thereof. |

(5) Hydroxylated thiocdiphenyl ether

Eﬁamples: 2,5'—Thidbisf6—tert-butylphenol),'
2,2"-thiobis (4-methyl-6-tert-butylphenol},

2,2’-thiobis (4~octylphenol),

4,4’ -thiobis (3-methyl-6-tert-butylphenol),
4,4’—thiobis(2-methyl—6—tert—butylphenol),
4,4'~thiobis(3,Gfdi—teré-aﬁylphénol), and
4,4’;(2,6~dimethyl¥4~hydrquphenyl) disulfide.

(6} Alkylidene bisphenol and derivative thereof

Examples: 2,2’—Me£hylenebis(4-methyl—6¥tert~butylphenol),
2,2’-methylenebis(4—ethyl—6—tert—bﬁtylphenol), |
2,2’~methylenebis[4—methyl—6f(a—methylbyclohexyl)phenol]],
2,2'—methylenebisf4—methyl-6—cyclohexylphenol),
2,2’—methylenebis(4—methyl-6~nonfi§henol),
2,2"'-methylenebis (4, 6-di~tert-butylphenol),
2,2"-ethylidenebis (4, 6~di-tert-butylphenol},

2,2'-ethylidenebis (4~isobutyl-6-tert-butylphencl),



' - met hyl enebi s[ 6- (( x- et hyl penzyl ) - 4- nonyl phenol ),

' - et hyl enebi s[ 6- (a, a~di met hyl benzyl ) - 4- nonyl phenol ],

" -met hyl enebi s(6-tert-butyl -2-nmet hyl phenol),

'-nethylenebis(2,6-di-tert-bUtyIpheﬂfl),
tyl phenol ),

2,2

2,2

4,4

4,4 _

4,-4' -butyl i denebi s(3-nethyl-6-tert-bu
1, 1- bi s(4- hydroxyphenyl ) cycl ohexane,
1, 1-bis(5-tert-butyl - 4-hydroxy-2- net hyl phenyl ) but ane, _
2,6-bis(3-tert;butyl -5-nethyl -2-hydroxyhenzyl ).-4- net hyl phen ol , 1, 1,
3-tris (5-t2f%55ﬂF§$Yi?H9gﬁgi —ATRERPYARERANL JnA-ffsiylphenol ],

‘1, 1-bi s(5-tert;butyl -4-hydroxy-2-net hyl phenyl ) - 3-n- dodecyl m er capt obut ane,
et hyl ene gl §coi “BESP 8l 808PE s §6- (e p-gimpthy Lignmoyphersny lpheyo bt e]

bi s(3-tert-butyl -4-hydroxy-5-met hyl phenyl ) -di cycl opent adi ene, -

bi s[ 2- (31- t &r { "oty Daneb e 6oy L 8T mbukYlb@mmeithyd-phemo iyt :
yI-4-nEthyI£hepyI] terephthal ate, 1, 1-bis(3,5-dinethyl-2-hydroxyphenyl)
butane, 2,%-bi N&thykenelis (Bubytisthydrbxgpyiehgnoglopane,
2,2-bis(5-tert-butyl -4-hydroxy-2-net hyl phenyl) - 4-n-dodecyl m ercaptobut ane,
1, 1, 5, 5- t et} '5=hekylideyebis hjdnekhy 2- et Ryt phetyllpbentedie,
2-tert-butyl-6-(3" -tert-butyl-5"-nmethyl-2'-hydroxybenzyl)-4 -nethyl phenyl
acryl ate, 24 Whisetthydreyyrbenyl{eynydhexyns,

5-di -tert-pentyl phenyl)ethyl]phenyl acrylate, and nmixtures thereof. (7)
0-, N or S-BertAg (e xtatbweyl Ekahpieexyi8-methylphenyl)butane, |

2,6—bis(3~tert—butyl—5-methyl—2—hydroxybenzyl)-4—methylphen

ol{ 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl) butane,
1,1~bis(5—tert-butyl—4—hyd:oxy—z;methylphenyl)~3?n?dodeCylm
eréaptobutaﬁe, ethyléne glyc@l | N |
bis[3,3-bis-3’—tert~butyl~4'—hydroxyphenyl] butylate],
bis(3—tert—butylf4—hydrqu—S—methylphenyi)dicyclopentadiene,
bis[2-(3'-tert-butyl-2’-hydroxy-5’-methylbenzyl)-6-tert-but
yl-4-methylphenyl] terephthalate, _ | |
1,1—bis(3,5-dimethyl—2—hydroxyphenyl)butane,
2,2~bis(3;5—di—tert-butyl—4—hydrox§pbenyl)propane,
2,2-bis (5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylm
ercaptobutane, |
l,1,5,5-tetra(5—tért—butyl—4—hydroxy—2—methylphenjl)pentane,
2—tert—butyl-6—(3’—tert—butyl—S'—methyl;2’—hydrox?benzyl)—4

' -methylphenyl acrylate, 2,4-di—ter£—penty156—fl-(2—hydroxy-3,
S-di-tert-pentylphenyl)ethyl]phenyl acrylate, and mixtures
thereof. |
(7) O0-, N- or S-Benzyl derivative

-Examples:



3,5,3,5 -Tetra-tert-butyl -4, 4" -di hydroxydi benzyl ether,

oct-adecyl - 4- hydr oxy- 3, 5-di net hyl benzyl nercaptoacet at e,
tris(3,5-di-tert-butyl-4-hydroxybenzyl) an ne,
bis(4-tert-buty|-3-hydroxy-2,6-dinethwkpenzyl)dithioterepht hal at e,
bis(3,.5-di-tert-butyl -4-hydroxybenzyl)” sul fide,

I sooctyl-3,.5-di-tert-butyl -4-hydroxybenzyl mercaptoacetate, and m xtures
t hereof. (8) Hydroxybenzyl ated nal onate derivative Exanples:

Di octadecyl-2,2-b's$335-gg-tert-butyl-2-hydroxypenz | mal onat e,

di oct adecyl - 2- (3-fePtbu yFT23H?GF8f§?§Pﬁ§@ﬁﬂPBeﬁﬂﬁgwdﬁﬁﬁxﬁﬁh%ﬂzyl

di dodecyl mercapto ethyl -2, 2-bis(3,5-di-tert-butyl-4-hydroxybenzyl) -
nal onat e, %Fggﬁt(?Ciﬁé?gygéﬂFEN@FW%WB@@?ﬁﬁﬂﬁ@ﬁ%ﬂlhﬁquﬂs(3,5-di-tert

- but yl - 4- hydr oxybenzyl ) mal onate, and m xtures thereof. (9). Exanples of
aromati c hyBPbRyPEAZGECAERI vative 1,3,5-Trimethyl-2; 2
4,6-tris(3,5-di-tert-butyl-4-hydrox ybenzyl)benzene, 1,4-bis
(3, 5-di - t ertXb8if §1 S2adhyBebkybshy}rp-hygdroxgbesrydientiyicbenz  ene,
2,4,6-tris(3,5-tert-butyl-4-hydroxybenzyl)phenol, and mixtures thereof.
(10) Tri azilwes bertontrvetybxdnpydsoxy-2, 6-dimethylbenzyl)dithioterepht
2, 4- Bi s(n-qct Ithio);6-§4-hydroxy-3,5-di-tert-butylan 16
halate, bis{ r5-di-tert-butyl-4-hydroxybenzyl) sulfide,
isooctyl-3,5-di-tert-butyl-4-hydroxybenzyl mercaptéacetate;
and mixtures thereof. |
(8) Hydroxybenzylated malonate derivative
Examples:
Dioctadecyl-2,2-bis (3, 5-di-tert-butyl-2-hydroxybenzyl
} malonate, |
dioctadecyl-2- (3-tert-butyl-4-hydroxy-5-methylbenzyl)
malonate, didodecylmercapto
ethyl—2,2-bis(3,5fdi—tert—butyl-4-hydroxybenzyl) malonate,
bis{4—(l,1,3,3-tetramethylbutyl)phen?l]—2,2~bis(3,5—di—tert
—butyl~4-hydroxybenzyl) malonate, and mixtures thereof.
(9) Examples of aromatic hydroxybenzyl derivative
1,3,5-Trimethyl-2,4, 6-tris(3, 5-di-tert-butyl-4-hydrox
ybenzyl)bénzene, 1,4-bis
(3,5—di—tert—butyl-4-hydroxybenzyl)-2,3,5;6—tetramethylbenz
ene, 2,4,6~tris(3,5-tert-butyl-4-hydroxybenzyl)phencl, and
mixtures thereof.
(10) Triazine derivative

Examples:

2,4-Bis(n-octylthio) -6~ (4-hydroxy-3, 5~di-tert-butylan



ilino)-1,3,5-triazine,

2-n- octylthlo 4, 6- bi s(4-hydroxy-3, 5- d|-tert butylanlllno) 1,3
2-n-octyl t hi o-4, 6-bi s(4-hydroxy-3, 5-di-tert-butyl phenoxy)-1 3
2,4,6-tris(3,5-di-tert-butyl-4-phenoxyg 1, 3, 5-triazine,
tris(4-tert-butyl -3-hydroxy-2, 6- dlneth;?benzyl) i socyanur at e,
tris(3,5-di-tert-butyl-4- hydroxybenzyl) I socyanur at e,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-tr iazine,

2,4,6-tris(:3, | ydr oxyphenyl propyl )-1, 3,5-t riazine,
trls(3 5- dlcy§1 hexﬁq t%?%%oé} enzyl) |socyanurate tris ‘
[

mzxgﬁlreslthertegqr‘étﬁl% cBenz I%{)%O M@%?%%g#@% lg}:Exgsg(P:/% Unatg;) and

.Di net hyl -3, -tert-butyl-4-hydroxybenzyl phosphonate,

di et hyl - 3, s%d:jg-tefﬂt ’b‘di%/|-4 hydroxybenzyl phosphonate, S

di oct adecyl r benz sphonat

dloctadecy@ g’téi %ﬁh%ﬁ AV %C%qu %%T%eﬁz tgﬁB§§H§Hé?Qeqﬁﬁﬂh1%n
salt of § g i-tert- butyI 4- hydroxybenzylphosphonlc acid nonoester, and

m xtures t HEreottFIEEAR Acylanlnophenol derivative Exanples: 4- FWdroxyIaurlc

acid anilide, %_ é{fﬁyﬁge 1 A ~butyl-4-phenoxy) -1, 3, 5-triazine,

trls(4~te:t—butyl—3-hydroxy—2,6-d1methylbenzyl)

-triazi ne,
-triazi ne,

ol

isocyanurate, tris(3,5-di-tert-butyl-4~hydroxybenzyl)
isocyanurate,
2,4,6-tris(3,5~di~tert~butyl-4~-hydroxyphenylethyl)-1,3,5-tr
iézine, - | -
2,4,6-tris(3,5—di—tert—butyl—4—hydroxyphenylpropyl)—1,3,5—t
" riazine, tris(3,SFdicyclohexyl—4-hydrdxybenzyi) isocyanurate,
tris [2-(3',5"-di-tert-butyl-4’-hydroxycinnamoyloxy)ethyl)
isocyanurate, énd mixtures thereof. '
{11) Benzyl phosphonate derivative
Examples: Dimethyl-3,5-di-tert~butyl-4-hydroxybenzyl
phosphonate, diethyl—3,S—di—tertfbutyl~4—hydroxybenzyl
phosphecnate, dioctédecyl—B,S-di-tert-butyl—4—hydroxybenzyl
phosphonate, |
dioctadécyl*5-tert—butylé4ehydroky—B—methylbenzyl
phosphonate, caléium salt of
3,5—di~tert—butyl-4-hydroxybenzylphosphonic acid monoester,
and mixtures thereof.
(12) A&ylaminophenol derivative

Examples: 4-Hydrosylauric acid anilide, 4-hydroxystearic



acid anilide, octyl-N(3,5-di-tert-butyl-4-hydroxyphenyl) carbanate, and
m xtures thereof. (13) Esters of :
J3-(3,5-di-tert-butyl -4-hydroxyphenyl)propionic acid and nono- or :
pol yhydric al cohols, exanples of whichjare shown bel ow. Methanol, ethanol,
oct anol, octadecanol, ethylene glycol, 1, 3-propanediol, 1,4-butanediol,
1, 6- hexanedi ol , 1, 9-nonanedi ol, neopentyl glycol, diethylene glycol,

t hi oet hyl' ene gl ycol, spiroglycol, triethylene gl ycol, pentaerythritol,

g“t?u( Qﬁgtrjg)(%cﬁﬂryéﬂ% | ape&{g%ecah né?%g?ﬁéig #QF%Q%gehyl)
hyl ol
zrhggﬁoiyﬁééagﬁgﬁk O§HH%JE}%F9€??iE&%ﬁﬁ%§tI0[2 2, 2]octane and nixtures‘

t her eof . ters.of

(3- (5- ert- E?SEEE%/&Fc&y(%r%%yW%%MW o‘b bydEox¥phenyd) PreRdONSF
pol yhydri c _al.cohol s, exa es ich arte wn bel ow, Met hanol , et hanol,
oct anol , @tdﬁgégﬁopongth FeR& P$Q5PF a FggﬁgépaﬁéémBﬂesloi Bhighears |

1, 6- hexanedlol 1,.9- nonanedlol neopentyl glycol, diethylene glycol,
thloethyleﬁ@ E’ @@ﬁ Splroglycol triethylene glycor pentaerythritol

trls(hydroxyeth |so rate i s( hydr oxyet hyl ) oxam de,
3- thlaundecanol ﬁ ¢%%ﬂ%¥aﬁ&taqplwﬁﬁ @@ﬁ%ﬁ%ﬂémqﬂhyleneglycol

;élﬂgf?ylgﬁg§8§%n§a€e? PﬁVoﬁaﬁ7ﬁﬁﬁQﬂqg¥2¥ﬂ(ﬂﬂéﬁﬂﬁxaQﬁﬁFﬂ4xtures t her eof .

18 1, 9-nonanediol, neopentyl glycol, diethylene glycol,

thioethylene glycoll spiroglycol triethylene glycol,
pentaerythrltol trls(hydroxyethyl) isocyanurate,

" N,N’"-bis(hydroxyethyl) oxamide, 3—th1aundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4—hydroxymethyl—1—phospha—2,5,7rtrioxabicyclo[2;2;2]octane,
and mixtures thereof. .

(14) Esters of
B—(5-tert—butyl-4—ﬁydroxy—B;metthphenyl)propionic acid and
mono—orpolyhydricalcohols,examplesofwhichargshownbelow.
Methanol,ethanol,octanol,octadecanol,ethyleneglycol,
l,3—propanediol, l,4-butanediol, 1,6-hexanediol,
1,9—nonéneaiol, neopentyl glycol, diethylene glycol,
thioethylene glycol, Spiréglycol, triethylene glyéol;
pentaerythritol, tris(hydroxyethyl) isocyanurate,

~ N,N’-bis(hydroxyethyl)oxamide, 3-thiaundecanocl,
3—thiapen£adecanol, triméthylhexanediol, trimethylolpropane,
4-hydroxy methyl—l—phospha—2,6,7*trioxabicyclo[2,2,2]octané,

and mixtures thereof.



(15) Esters of (i-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid and
nono- or pol yhydric al cohol, exanples of which are shown bel ow. Methanol,
et hanol , octanol, octadecanol, ethylene glycol, 1, 3-propanediol,
1, 4-butanediol, 1,6-hexanediol, 1,9-ngganediol, neopentyl glycol,
di et hyl ene glycol, thioethylene glycol, spiroglycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl) isocyanurate, _

- bi s(hydr oxyet hyl ) oxam de, . 3-t hi aundecanol , " 3-t hi apent adecanol ,

N N . .
S L S T
3, 5- - -

2 conol - exangPAidp St BB EKAEEC athio agkraRoRs o Wateh ar&%%%w

oct adecanol ﬁthylene glycol, 1,3-propanediol, 1, 4 but anedi ol ,

1, 6- hexaned| 1,9 nonanedlol neopent vyl egcoI " di et hyl ene egcoI
thloethylene glyﬁoL B _ coI trlethﬁlene egcoI pentaerythrltol
tris(hydroxyethy ? ped ; I, Ret@nils (yeh sl phbadicde giycol,

3-t hi aundec 3 t hi.a decgnol tri met hyl hexanedi of ,
trlnethylol t pgﬁgpangdﬁ ro yfe Hﬁ@“ﬁdﬂﬁﬂsp&aQZW?%ﬁﬁqq%&%blcyclo[2 2,

oct ane, xtures thereof. (17) Am._de o
0- (3, 5- di -t rg‘Bafl?Peﬁlﬂ dr BRYBREAYHL) ﬁrlefﬁaO&m diefdivdere glycol,

thiocethylene glycol, spiroglycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl) isoccyanurate,
N,N’-bis(hydroxyethyl)oxamide,. 3-thiaundecanol,
3- thlapentadecanol trlmethylhexanedlol trlmethylolpropane,
4-hydroxymethyl- l—phospha 2,6,7-~ trloxablcyclo[Z 2 2]octane,
and mixtures thereof.
(16) Esters of 3,5-di-tert-butyl~4-hydroxyphenylacetic acid
and mecno- or polyhydric alcohol, examples of which are shown
below.
Methanol,ethanol,octanol,octadecanol,ethylenegl?éoi,
l,3-propanedioi{ l,4-butanediol, 1, 6-hexanediol,
1,9Fnonanediol, necpentyl glycol, 'diethylene glycol,
thicethylene glycol, spiroglycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyi) isocyanurate,
N,N'—bis(hydroxyethfl)oxamidé, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol,'trimethyiolpropane,
4~hydroxymethyl—l—phdspha-Z,6,7—fri02abicy¢lo[2,2,2]octane,
and mixtures thereof.
(17) Amide of B-(3,5—di—tert—buty1-4~hydroxyphenyl)propionic

acid




e il

Exanples: N, N -Bis[3-(3,5 -di-tert-butyl-4"'-hydroxyphenyl) prop

i onyl ] hydr azi ne, '

N, N -bis[3-(3",5 -di-tert-butyl-4'-hydroxyphenyl) propi onyl ]

hexanet hyl enedi am ne, 19 .

N; N -bis[3-(3",51-di-tert-butyl -4'-hydroxyphenyl) propi onyl ]
trimet hyl enedi am ne, and m xtures thereof. Exanples of phosphorus.
antioxidants include triphenyl phosphite, tris(nonyl phenyl) phosphite,
tris(2,4-dis Egg Rut yl phenyl) phosphite, trilauryl phosphite, trioctadecyl
phosphite, 5 &grylpentaerythrltol di phosphite,  diisodecyl pentaerythritol

di phosphi te, ﬁéﬁyfjad%ﬂ? gj byl pheny 531_%% AT e PRSP 6

bi s(2, 4-di cunyl p r|t osp
bis(2,4-di-ter nethylphenyl)pentaerythrltol di phosphit e,
bi s( 2, 6- d,lpayﬁJg Pz&nﬁethylphenyl)pentaerythrltol di phosphite,

D1 5(2,4. 6 s LRLL UM P et agr 010l RSN S By propiony1]

tristeary
tetrakis(2,4- d|-t but henyl ) -4, 4' - di phenyl ene di phosphonite,
2,2 - nethyh@ﬁ@ﬁ?% Xagnﬁpxﬁng“%utylphenyl)2 et hyl hexyl phosphite,

SHB L N e e T “c”;ypoﬁﬁ‘)hi’fp‘“‘eﬁﬁ propionyl]
bi s(2, 4- d"%ﬁkétﬁuﬁ nedlg%hgg,phe Ehxqg @é J% re,
Examples of phosphorus antioxidants inclUde-tfiphenyl
phosphite, tris(nonylphenyl) phosphite,
tris(2,4-di-tert- butylphenyl)phosphlte trllaurylphosphlte,
‘trloctadecylphosphlte dlstearylpentaerythrltoldlphosphlte,
" diisodecylpentaerythritol diphosphite,
bis(2,é-di—tert-bﬁtyiphenyi)pentéerythritol diphqsphite,
bis (2, 4-dicumylphenyl)pentaerythritel diphosphite,

bis (2,4-di-tert-butyl-6é-methylphenyl)pentaerythritol

diphosphite,
bis(2,G—di—tert—butyl—4-methylphenyl)pentaerythfitol
diphosphite, bis(2,4,6-tri-tert-butylphenyl)pentaerythritol
diphosphite, tristearylsorbitol triphosphite;l
tetrakis(2,4—di—tert—butylphenyl)f4,4’—diphenylene
dlphosphonlte,

2,2’ -methylenebis (4, 6- dl tertabutylphenyl)z ethylhexyl
phosphite, |
2,2’-ethylidenebis(4,6-di~tert—butylphenyl)fluorophbsphite,
bis(2,4-di~tert-butyl-6-methylphenyl)ethyl phosphite,

bis(2,4-di~tert-butyl-6é-methylphenyl) methyl phosphite,



" R

2-(2,4,6-tri-tert-butyl phenyl)-5-ethyl-5-butyl - .1, 3, 2- oxaphosphori nane,
2,2',2" -nitrilo[triethyl-tris(3,3 ,5 5 -tetra-tert-butyl-1

, 1' - bi phenyl -2,2'-diyl) phosphite, and m xtures thereof. Exanples of
sul fur antioxidants include dilauryl gﬁﬁ'éthiodipropionate, tridecyl
3,3"'-thiodipropionate, dinyristyl 3,3 ™-thiodipropionate; distearyl

3,3 -thi-odi propionate, |lauryl stearyl 3,3 -thiodipropionate,
neopent anet etrayl tetrakis(3-laurylthiopropionate), and '

bi s[ 2-met hy] - 4- (3-n-al kyl (C12 14)1 hi opropi onyl oxy)-5-tert-bu tyl phenyl]
sul fi de. Eéﬁﬁ%wﬁyd%tﬁkﬁEQQRH WXAéh%§¥%%ﬁ$%gﬁm¥ oP"BHEYéxi dants incl ude
t hose descr.i hed bel ow. Two or nore of them may be used.

2, 6-di - t er trbutANXARRRIRAPHERIIE, 2,4, 6-tri-tert-butyl phenol , o

2, 4-di octyl thi onet hyl - 6- met hyl phenol, 2,2’ -t hi obi s(6-tert-butyl phenol),
4,4-_thiObﬁsgé4@%tmﬂl&;quﬁtQﬁﬂghxﬁﬂﬁﬁﬂgg3,3',5,5’—tetra—tert—butyl—1
2,2' -met hyl enebi s(4-net hyl -6-tert-butyl phenol), )
2,2'-nethyhéﬁe&%§ﬁ£&a 261t Lo R §iHEHeR ) , and mixtures therectf.
2,2'-nethylenebis[4-nethy|-6-((x-nethy|pyt]ohexyl)phenol]é_

2, 2' - met hyl enebi $&ampdeisy 056 spyidivvhantisheifAnts include dilauryl

2,2"' -met hyl_enebi s(4, 6-di -tert-butyl phenol),

2, 2" - et hyl Bdénhebhdefigrgipitaateutta )3, 3’ -thiodipropionate,

4, 4" - met hyl enebi s 6-tert-buty|-2-nethylphenogiﬂ
4, 4' - met hy FaREBi sty 16303 réhiasiippomiansde, Mistearyl

3,3'-thiodipropionate, lauryl stearyl 3,3’ -thiodipropionate,
neopentanetetrayl tetrakis(3-laurylthiopropionate), and
bis(Z-methyl—4—(3—n—alkyl(Cm_m)thiopropionyloxy)w5~tert-bu
tylphenyl] sulfide. | -
Examples of‘particularly'preferable,phenol antioxidants
include those described below. Two or more ¢f them may be used.
2,6-di~tert—butyl—4—methylphénol,
2,4,6-tri-tert-butylphenol,
2,4-dioctylthiomethyl-6-methylphenol,
2,2’ -thiobis(6-tert~butylphenol),
‘4,4’—thiobis(3—methyl—6—tert—buty%phenol),
2,2'—methylenébis(4-methyl-é-terﬁ-buf?lpﬁenolj,
2,2’—methylenebis(4-ethyl—G-tert-butylphenol);
2,2'-methylenebis[4-methyl-6~(a-methylcyclohexyl}phenol]]
2,2’~methyleﬁebis(4¥methyl—6—cyclohexylphen61),
2,2’ -methylenebis (4, 6-di-tert-butylphenol),
2,2'—ethylidenebis(4,6—di—tert—bu£ylphenol),
4,4’wmethylenebis(6—tert—butyl—Q—methylphénol),‘

4,4’ -methylenebis (2, 6-di-tert-butylphenol),



s(4- hydr oxyphenyl ) cycl ohexane,

s(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) but ane,
,3-tris(5-tert-butyl -4-hydroxy- 2- 1hy|pheny|)butane, et hyl ene gl ycol
[3,3-bis-3 -tert-butyl-4'-hydroxyptfenyl ) butyrate], -
tert-butyl-6-(3 -tert-butyl-5"- nethyl-2'-hydroxybenzyl)-4-net hyl phenyl
acrylate, 2,4-di-tert-pentyl-6-[1-(2-hydroxy-3,5-di-tert-pentylphenyl

t hyl I phenyl , | at. . ,
L ot T o (a a2 i BenaRis (PRt E e Ry wRhe0OL
e P R I oy a s e e

5'-di-tert-bytyl-4'-hydroxyci nnamyl oxy) et hyl ] i socyanurate
di et hyl - 3, 3+ dr sy S B e ARG SN - pTRSERORER B3V L) butane,

di - n-oct ad cgl-3,51di-tert-b tyl - 4- hydroxybenzyl phosphonate, cal ciunsalt
of 3, 5 i - t & s BUTFR-SA STy~ TBIRERGT M YL PFRBLL BFERE oct adecy |
3-(3,5-di-tert-butyl -4-hydroxyphenyl) propionate, neopentanetetrayl

t et r aki s( 3e5hytengr GAHGAN - 4- hydr oxyci nnanate) , -

t hi odi et hyl enebi s( 3, 5-di-tert-butyl-4-hydroxycinnamate), 1,3,5-trinethyl
2, 4, 6-tri sP3583dP-PdprpatErtraialed/ tdysanahamel | butyrate],
3,6-dioxaostaneth%lenebis(3,5-di-tert-but | - 4- hydr oxyci nnam 22

. -tert-butyl-6-(3’ -tert-butyl-5'-

4, 4" -butylidenebi s(3-nethyl-6-tert'-butyl phenol),
1, 1-bi

1, 1- bi

1,1
bi-s
2

b
b
3

&

methyl-Z’—hydroxybenzyl)-4—metﬁylphenyl acrylate,
2,4-di-tert-pentyl-6-{1-(2-hydroxy-3, 5-di-tert-pentylphenyl
Jethyl]lphenyl acrylate,
2,4,6-tris (3, 5-di-tert-butyl-4-phenoxy) -1, 3, 5-triazine,
tris(4-tert-butyl-3-hydroxy-2, 6-dimethylbenzyl)
isocyanuréte, bis (3, Sudintert—butyi—ﬁ—hydrokybenzyl)
isocyanurate, tris [fo3’p
5’—di—tert-but§l-4’—hydféxycinnamoyloxy)ethyl]'isocyanurate,
diethyl—B,5—di—tert;butyi-4;hydrogybenzyl phosphonate,
di—n—octadecyl-B,5—di—ter£—butyl-4—hydroxybenzyl
‘phosphonate,calciumsaltof3,5—di—tert—butyl~4-hydfoxybenzyl
phosphonic acid monoestér, n-octadecyl |
3-(3,5—di—tért—butyi-4—hydroxyphenyl) propiqnate,'
neopentanetetrayl | |
tetrakis(3,5—di-tert—butyl—4-hydroxycinnamate),
thiodiethylenebis(3,5—di—tert—buty1—4-hydroxycinnamate),
1,3,5-trimethyl- |
2,4,6—tris(3,S—di-tert-butyl—4—hydroxybenzyl)benzene,

3, 6-dioxaoctamethylenebis (3, 5-di-tert-butyl-4-hydroxycinnam



ate), hexanet hyl enebi s(3,5-di-tert-butyl-4-hydroxyci nnamate), triethylene
gl ycol bis(5-tert-tyl-4-hydroxy-3-nethyl ci nnamat e),
3,9-bis[2-(3-(3-tert-butyl -4-hydroxy-5-net hyl phenyl ) propi on

yloxy)-1, 1-di net hyl ethyl | - 2, 4, 8, 10- t etyqaoxaspi r o[ 55] undeca ne,

N,N -bis[3-(3",5 -di-tert-butyl-4'-hydroxyphenyl)propionyl] hydrazine, and
N, N -bis[3-(3,5 -di-tert-butyl-4'-hydroxyphenyl) propi onyl ]
hexanet hyl enedi am ne.. Exanpl es of particul arly. preferable phosphorus
antioxidan%ﬁzfnclude t hose described below. Two or nore of them may be

used. Tris(n5ﬂylphenyl) phosphite, tris(2,4-di-tert-butyl phenyl)

phosphite, , distearyl pentaerythritol diphosphite, : _ .

i s( 2, 4- df NEANTIOVABIRRT ) pert SLT i TRSE Y HT prb¥grprEcinnanate)

bi s(2, 4-di-tert-butyl-6-nmethyl phenyl)pentaerythritol diphosphite,

bi s(2, 6- di -HREHENS A1HIMY | phenyl ) pent aerythritol  di phosphite

bis(2,4-di%HnyIphenyl)pentaerythritol di phosphi te, -

t et raki s( 2 PASdi2 @ttt doreidrgx v I mef inkeinrareatel phosphoni te,

2,2' -met hyl_enebi s(4, 6-di -tert-butyl phenyl) 2-ethyl hexyl phosphite, 23
3,9-bis{2~ (3~ (3-tert-butyl-4-hydroxy-5-methylphenyl)}propion

yloxy)—1,1—dimethylethyl]—2,4,8,1O-tetraoxaspiro[505]undeca
e, , .
N,N’—bis[B-(B’,5’—di—ter£~butyl—4’—hydroxyphenyl)propionyl]
hydrazine, and '
N,N'—bistS—(S’,5’-di~tert—buty;—4’—hydroxyphenyl}propionyl]
hexamethylenédiamine. | | o |

Examples of particularly preferable phosphofus
antioxidants include those described below. Two or more of them
may be used.

Tfis(nonylphenyl) phosphite,
tris(2,4—di—£ert-butylphenyl) phosphite,
distearylpentaerythritol diphosphite,
bis(2,4—di—tert—butylphenyl)pentaerythritdl diphosphite,
bis(2;4+di—tert—butfl?6—methylphenyl)pentaerythritol
diphosphite, o
bis (2, 6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, bis(2,4-dicumylphenyl)pentaerythritol
diphosphite;
tetrakis (2, 4~di-tert-butylphenyl)~-4, 4’ -diphenylene
diphosphonite,'2,2’—methylenébis(4,6—di~tert-butylphenyl)

2-ethylhexyl phosphite,



2,2' -ethylidenebis(4,6-di-tert-butyl phenyl) fluorophosphite,
bis(2,4-di-tert-butyl-6-nmethyl phenyl)ethyl phosphite,
2-(2,4,6-tri-tert-butyl phenyl)-5-ethyl-5-butyl -1, 3, 2- oxapho

sphori nane,

and 2,2',2" -nitrilo[triethyl-tris(3,345,5 -tetra-tert-butyl-1

, I’ -bi phenyl -2, 2" -diyl) phosphite. The anount of the anti oxi

dant (C)

bl ended in the present inventionis from0.01 to 5 parts by weight,

preferably from 0.03 to 1 part by weight, nore preferably f

romO0.05 to O.

O o Y SR L S B ) PR
by et ont. p 0, RS £ 8068 oy POLEGLE SR ! ance oy, be

i nsufficie
particles
di anet er,
particles
| ess than
0.1 pm th
pol ypropyl
rigidity.

t ,n ,appear.ance .g. Jhue a lust.er.. The sodj epzoat e
D) 2 el e et et PN e STl 2 r Lo partparaho
as. neasured b§da | aser method, of fromO0.1 to 3.75 pm wherein
SRVPAGDa0Srt F8% di aneters of not |ess than 10 pm account for

15% hy ,wei,ght... Wen the avera rtjgle dianeter is |ess than
23 B PR sl delr S S e SRt Ayt T yE-1"®
e owder or resyl.t in insufficient inprovenent of :
Vﬁgﬁgﬁﬁge' gfégg¥5£%M I@qﬂ%éhgtﬁfis overng.75 pm or when the

T5% by wel ght or TRETEEHE amabe P Lbrifante s d draf BB BAesSRE” | °

invention is from 0.01 to 5 parts by weight, prefefably from
0.03 to 1 part by weight, more preferably from'b.OS to 0.5 part
by weight, based on 100 parts by weight of polypropylene resin
(A). When the amount cf the éntioxidant (C)} blended is less
than0.0lpartbywéight,rigidity,impactresistanceaﬁdthermal
aging resistance may be -insufficient, whereas when cver 5 parfs
by weight, formed articles may be insufficient in appearance
e.g. hue and luster. |

The sodium beﬁzoate:paiticieg (D) used in ﬁhe present
inventicn has an average ?article diameter, as measured by a
laser method, of from 0.1 to 3.75 pum wherein particles having
partiéle diameters of not less than 10 pm account for less than

15% by weight. When the average particle diameter is less than

0.1 pm, the particles may have insufficient dispersibility in

apolypropylenepowderormayresulpininsufficientimprovemént
of rigidity. When the average parficlé diameter is over 3.75
um or when the propbrtion of the particles having particle

diameters of 10 pum or more is 15% by weight or more, the impact

resistance may deteriorate.



The anmount of the sodi um.benzoate particles (D) blended in the present
invention is from0.01 to 0.5 parts by weight, preferably from0.01 to 0.3
part by weight, nore preferably from 0.05 to 0.3 part by weight, based on
100 parts by weight of polypropylene §gsin (A) . Wien the amount is |ess
than 0.01 part by weight, inprovenent of rigidity may be insufficient,
whereas when it is over 0.5 part by weight, the inpact resistance may
deteriorate. To the pol ypropyl ene resin conposition of the present

t th ddi_t d f C
hadi 11 ves i nel aad T ereiR B 5BE SRaFn Bind it iake 20 B éﬁaﬁ’l&%ﬁ’[s p
nucl eati ng agents antl tati c agents, bl ocki n ents,
surfactant?sr9 PE&ﬁF? lBV&@éﬁ?Pnésafgggngogi1E émﬁnﬂ%f % ight,

er oxi de c filler I fibers, or auxiliar stablllzers such
he )l;enzzf Hﬁ%ﬁ?&%ﬂdf' FHISS'N? Shed @eimrﬁelav.w%. FPESRHRELHRP LY STompyt |

Nos. 4, 32':‘tL gg , i&t338 244, 5, 175, 312, 5, 216, 053, 5, 252, 643 and

4,316, 611, Gpktit Crtd FIRT LIP GV edh Pat eFeflosn 1PE- paXts1Byeyeighd BE- A- 4

316, 876, an eC|f|cat|onsof Europe Patent Nos. EP-A-589, 839 and

EP- A-591, 1682 Yﬂ% 16T RSP Phlese il Ehocdnqunthds Jnes thandd ¢l part

restricted. For anple t hey may be bl ended into pellets of a

pol ypr opyl é’ﬁ’ew?b% tr dﬁf?&%‘i‘irﬁ‘%ﬁ: R ke Hekt paay el sufddrient nwhgradase, or
may be bleggﬁd wi t h ot her 6 gredlents when the_ pal ypropyl ene resin
T

conposi ti oL p&I 8t PYRH. R¥et JOf YIS erid & e8P CoRESsiStieTomathe
present 25
‘ deteriorate.

To the polypropylene resin composition of the pfesent
invention, other additives may be a'dded,‘ as required. Examples
of such additives include ultravioclet absorbers, plasticizers,
flame retardants, nucleating agents, antistatic agents,
pigments, anti-blocking agents, surfactants, lubricants,
processing aids, foaming agents, organic peroxides,‘inorganic
fillers, glass fibers, or auxiliary stabilizers such as
benzofuransandindolinonesdescribedinspecificationsofu.s.
Pat. Nos. 4,325,853, 4,338,244, 5,175,312, 5,216,053, 5,252,643
and 4,316,611, specifications of German Patent Nos.

DE-A-4, 316, 622 and DE-A-4, 316, 876, and specifications of Europe
Patent Nos. EP-A-589,839 and EP-A-591,102.

The blending of these additives is not particularly
restricted. For example, they may be blended into pellets of
a polypropylene resin composition which has been melt kneaded
in advance, or may be blended with cother ingredients when the
polypropylene resin composition is pelletized.

To the polypropylene resin composition of the present



i nvention, resins other than the polypropylene resin used in the present

I nvention may al so be bl ended, as required. Exanples thereof include

pol yet hyl ene resins, copolyner rubbers of ethylene and a-ol efin, petrol eum
resins, and styrene-based copolyner rapbers obtained by hydrogenating
styrene-but adi ene-styrene copol yners, ~styrene-isoprene-styrene copol yners,
or the like. The nethod for pelletizing the polypropyl ene resin :
conposition of the present invention may be a nmethod conprising blending

the inorganjc _neutralizing agent t ant i.oxi dant O, _the sodjum
benzoat e palrlf(}"lreéﬁ1 %O?D)r%%%?sa%{]‘?%’éﬁ‘)ﬁ?%’a@bﬁ iPé’rlY%ﬂ:ﬁlflﬁfé% %‘?JSJt’heus‘a‘J in

pol ypropyl ene resin (A), nelt kneading .t he and pelletjzing. For exanple,
used is a ne %BEEESH%FFE"?%WTayﬁﬁég’ﬁ%’@{%’ﬁ%e‘?nﬁrséiﬁ%%e‘?n EReMplESence
of an organj.c Per Xj de nd gflletizin by use of a pelt extruder, a
Banbury mi xgtrerl thelufe BOlYREDHEEABAXPELNBI cRAPAGYIRE SHMPEMSHOkZz0at e

particles (D), used in the polypropylene resin conposition of the present
i nvention ey bkeRe n%‘?%o‘ﬂ'%gﬁﬁipsi Rt pPEpURi ABSLASadPRACcEtyrene-based

hi gh-concentratjon pellets of the particles (D) produced by nelt kneading
the pol ypr SIRALHENS BT ¥PReys aplat 2 heedoly uhyBEpgeRgEingarticl es (D) used in
the present invention so.that the concentration of the sodi um benzoate
particles (THYHRGTREEFFHHRCTSEBESDS, BIPALYBBES: and then nelt kneadi ng t he
hi gh-concentration , pellets with additiopal ponproE |l ene resin (A to
dilute. The REIHRT ¥HPIAAS WEehe SeRPLYT®ERZ08F e %Sr@#&?es (D) 26

The method for pelletizing the polypropylene resin
compesition of the present invention may be a method comprising
blending the inorganic neutralizing agent (B), thé antioxidant
(C), the sodium benzoate particles (D) and, as required, other
additives to the polypropyleﬁe resin (A), melt kneading them,
and pelletizing. For example, used is a method comprj.sing melt
kneading the ingredients in the presence of an organic peroxide
and pelletizing by use _of a melt extruder, a Banbury mixer, o:f
the like. | | | |

The method for bléndil;lg the sodium benzoate particles (D}

Vused in the polypropylene pesin chpogition of the present
invention may be a method comprising-preparing in advance a
high—concentra{:ion pellets of the pérticles (D) produced by melt
kneading the polyprdpylene resin {A) and the sodium benzoate
particles (D) used in the present invention so that the
concentration of the sodium benzoate particlesr (D) becomes from
11x350%byweight,andthenmeltkneadingthehighfconcentratiCn
pellets with additional polypropylene resin (A) fto dilute.

The method for blending the sodium benzoate particles (D)




may be a nethod in which the blending is perforned by m xing the inorganic
neutralizing agent (B), the antioxidant (C) or at |east one other additive
and the sodi um benzoate particles (D) so that the concentration of the
sodi um benzoate particles (D) becone &éon110 to 90% by weight to prepare

I n~advance a material solidified in a“granular form and then nelt
kneading it with the pol ypropylene resin (A used in the present

invention. The formed article of the present invention i s a product

bt db f ] th t f th t
"ovent  on by°d Fe Aohe Pl Ra Y @a?%t%nﬁim THPERE e Rehoathang
I's not particul arl dwtg‘. 8 to the shape, size and Ehellke._
Exanpl es of Eﬁe Pr@%ﬁa‘al?o?e'ﬁ?’éﬁ tFng tﬂ‘éePBrﬁ%H aF b % et 1o¥ I gaRt pf GL ent

e B e R A 5 LA A 507
composi { on 8l TheP At EBEMORTRBREFEROAE 47 APHARTYIRE R AR 8s
my e eﬁéff‘ﬁie&%%%'gr”ﬁfcéﬁn'g?tﬂo‘y%q%w@é@?se«?ia&‘é?n'ae?%%é”ﬁ&%%?;#’at{%éé <
present invention, are, injection noldings. nmpl es of the applications of
the formed 3P 1ditisd im IFrELeRT fﬁ\?é‘ht PBH Fﬁépuﬁ%lﬁulf%%@ﬂ}% Suppittes,
hone el ectrjcal lie OA equi pnent/ -rel ated suppli.es, building
mater als.  HiaiROMRECPYIENE: 5oLl ARy cUSeRoRI S48 BoRE&Teidivent on.

The formed article of the present invention is a product'
obtained by forming the polypropylene resin composition of the
present invention byr a method selected from various kinds of
forming methods and is not psrticularly limited with respect
to the shape, size and the like.

Exampies of the method for producing the formed article
of thepresent invention include injectionmolding, pressmolding,
vacuum forming, foam molding and extrusion formlng, which are
usually used in industry. Dependlng upon purposes, a formJ.ng
method in which the polypropylene resin composition of the
present inventionanda similar type of polyclefin rssin or other
resin are iaminated, a co;extrusion‘forming, and the like.may'
be employed.

Particularlypreferredasthe formedarticleof thepresent
invention are injection moldings. | |

Examples of the applications of the formed article of the
present invention include automotive supplies, home electrical

supplies, OA equipment/media-related supplies, building

materials, drain pans, toiletry supplies, bottles, containers,



and sheets. Exanples of autonotive supplies include interior conponents
such as door trins, pillars and instrunent panels, exterior conponents
such as bunpers, and the |ike. Exanples of honme electrical supplies

i ncl ude conponents of washers, conpongpts of vacuum cl eaners, conponents
of"rice cookers, and the |ike. Exanples of OA equi pnent/nedi a-rel ated
supplies include cases of magnetic recording nmediuns and optical recording
medi unms, parts of personal conputers, parts of printers, and tanks for

reservatio f _ink, EX | f container n heet.  pater.i,al $_[pncl.ude
Pont ai ner s PBR FhBSCRan BIITE: LTt BUSRE R SeE Rt s, RETBHE FnEaESST
the |ike, and_stationer terials.’ The dtqin ans nax be drain gani for
washer s, ExSAEPGECHES PHFRett QU piial i Rrdde % 8hfs hSbEENEDyePEneT finer
tanks and oquter ,tanks. EXAMPLES ;?e present invegtkgn ﬁikl be_descri bed
by ref er encE*LEX 8% afffMBONERE Sc SHFar 461 VE™BRARp| 889 HOoRevere t ne*?RReREI on
is not restricted tQ these exanpl es. The pol ypropyl ene resi ns and

addi ti ves uQéngH‘et fe €&k ritads. SU I&fmié}‘ﬁﬁcig S QF | Y2FRET Bel ow.

1) Polyolefin resin onent A ol yolefin resin was, produced by gas
|(oh2ase p)cl)l ynﬁPWESFFBﬁS(%g})@C%&#{eﬁ%§ S)s/uEﬂmPHBF“‘a'sp%f f&r‘i%p(jPQ%@rrses?Hd

havi ng t he hysi cal properties shown bel ow using acatal yst obtained
accor di ng th?h lﬁﬁtho%xg@@%??bﬁé PA Eﬁaﬁﬁmﬁnﬁ/ﬁggéPG§§&aﬁﬁdtﬁ@pplles

specification of Japanese_Patent No. 2950168. 28 . ;
P gncfude asesofmagneticrecordgngmeéaumsandopticalrecording

mediums, parts of personal ccomputers, parts of printers, and
tanksfbrpreservationofink. Examplesofcontainersandsheet
materialsincludecontainersforfoodpackaging,containersfoi
transportation of beer or the like, and stationery materiéls.
The drain pans may be drain pans for washers. Examples of
toiietry supplies include seats, seat covers, inner tanks and
router tanks. |
EXAMPLES
The present in§enti5ﬁ will be.described by reference to
examples and comparative examples. However, the invention is
not feétricted to these examples.
Thepoiypropyleneresinsandadditivesusedintheexamples
and comparative examples are listed below.
{1) Polyblefin resin (Component A)
Apolyoclefinresinwasproducedbygasphasepolymerization
under conditions such that a polypropylene resin having the
physical properties shown below using a catalyst cbtained
. according to the method described in Example 5 disclosed in the

specification of Japanese Patent No. 2950168.



(A-i) Propyl ene-(ethyl ene-propylene). copolyner M (230C): 9 g/10 m nutes
Stereoregularity ([mmm)): 0.97 Content of ethylene-propylene random

copol ymer conponent: 14% by wei ght Content of ethylene in

et hyl ene- propyl ene random copol yner onent: 45% by wei ght (2) Inorganlc
neutralizing agent (Conponent B) (B-I drotal ci teHydrotal ci teDHT4C
(aKyowa Chem cal Industry Co., Ltd.) Chemcal formula: M4.5A12 (OH) 13
(C3B) 0.8000.2 Loss on heating (% by meight) which is the depletion of

water, at e h epperature f heatin 00C. 6% by wei ght Loss of
moat i ng at 608 “HEShYbEngai ey ents Do BIARNlg GAPCAHRET 5. 10b by wei gt
(B-2) CaIC|unlstea |CI arate S (avail abl e fron1NCF
opa i 19 utciesd faabiets oy

is r utyl - roxy yl phenyl ) p ‘
ropi onyl oxy) -1, 1- §Fﬁ€?ﬂ§ gRhgFEE A[Qngﬁ )6t Pad¥aspi ro[55] undecane

(Sum lizer GABO avai l able from Sumtom) Chem cal Co. Ltd.) (C2)
Bi s(2, 4-di - t ert - be®YF pRENGE) BERY ABRGTREPPYIL €D random copolymer

component: 14% by weight
Content of ethylene in ethylene-propylene réndom
copolymer component: 45% by weight
(2} Inorganic neutralizing agent (Component B)
(B—l)HydrotalciteDHT4C(availablefromeowaChemicalIndustry
Co., Ltd.) | |
Chemical formula: Mg;.sA12(CH)13(C0O3)0.6%00.2
Loss on heating (% by weight), which is the depletion of
water, at each temperature
Loss of heating at 100°C: 0.6% by weight
Loss of heating at 200°C: 1.2% by weight
Loss of héating at 300°C: 5.1% by weight
(B~2) Calcium stearate: Calcium Stearate S (available from NCF
Corporation)
(3) Antioxidant (Component C)
(C-1)
3,9—Bis{2—(3-(3~tert—butyl—4-hydroxy-5-methylphenyl)p
ropionyloxy)-1,1~ dlmethylethyl] 2 4,8, 10 tetraoxaspiro[5e5]
undecane (Sumilizer GABO avallable from Sumiteomo Chemical Co.,
Ltd.)
(c-2)

Bis(2,4-di-tert-butylphenyl)pentaerythritol



di phosphite (ULTRANOX 6268 avail able f ronmGE Specialty Chemcals) (C3)
Dinyristyl 3,3 -thiodipropionate (Sumlizer TPM available from Sum tono
Chem cal Co., Ltd.) (4) Sodium benzoate particles (Conponent. D)
Measurenent of particle dianeter was ried out using a laser diffraction
particle size anal yzer (SALD2000J avaiTable from Shinmadzu Corporation)
(D-1) Sodium benzoate (20M: available from G ba Specialty Chem cals,
average particle dianeter: 3.64 pm proportion of particles having

particle di ers, of r . . 10%, (D- Lum benzoate (40M :
Bvai | able 1eomerintie 0 ERR oK R A ruar Lan 6 o B AP PR RO Ca bl TSy 65
pm proportion,of particles having particle dianmeters of 10 pmor nore:
14% (D 3) &t Uim benzoat e: avai | abl ef r om romMal | i nckr odt Inc., aver

particle dianeter;, 3.86 roportion,of particles_hayin particle

i ameters of 10 MUNEATIL 1907 (50 AGLFBEPPAGRAEENI SPEY 15 2ex TPM

Hydr oxy-di (para-tert-putyl benzoic acjd), alum.niuny _available from KYODO
CHEM CAL .Yﬂﬁ'.?f%yg?aéeS%%}P?%Peghﬁ%éﬁé eF?'S.&tﬁny proportion of
particles havin article djaneters of 10 m.or nore; 40% Physical = .
properties g‘*) g‘?%'l‘%ﬁ?ﬁ%%a?%s?ﬁr’&b BSi ??BHEO“%FeDPmaSTJred according to

the follow ng nethods.éﬁg Melt flowrate (MFR, unit: g/ 10 m nutes) Melt
flow rate was ned@ABHAEPBRE KAy PEMALS Kefp Caggied out using

alaserdiffractionparticle size analyzer (SALD2000J available
from Shimadzu Corporation)
(D-1) Sodium benzoate (20M): availabie from Ciba Specialty
Chemicals, average particlé diameéerb'B.éd um, proportion of
particles having particle diameters of 10 um or more: 10%
(D-2) Sodium benzoate (40M): available from Ciba Specialty
Chemicals, average particle diameter: 3.65 pum, proportion of
particles having particle diameters of 10 um or more: 14%
(D-3)Sodiumbenzoate:availablefrmeallinckrodtInc.,average
particle diameter: 3;86‘pﬁ, p¥opor£ion of particles~having
particle diameters of 10 pﬁ or more: 17% |
(5) Nucleating agent | |
(E—i) Hydroxy—ai(para-teft—butylbenzoic acid) aluminium:
available from KYODO CHEMICAL CO.,LTD., average particle
diameter: 8.1 pum, proportion of particleslhaving particle
diameters of 10 um or more: 40% |

Physical properties of polypropylene resin compositidns
were measured according to the following methods.
(1) Melt flow rate (MFR, unit: g/10 minutes)

Melt flowratewasmeasuredat 230°Caccording to JISK7210.



(2) Content of propyl ene-ethyl ene random copol yner conponent (unit: % by
wei.ght) and content of ethyl ene-propyl ene random copol ynmer conponent
(unit: % by weight) The contents were determ ned froml3C NVR spectrum
measured under the follow ng conditi@@ps based on the report by Kakugo et
al*., (Macronol ecul es 1982, 15, -1150-1152). A sanple was prepared by
honogeneousl y di ssol ving about 200 ng of a propyl ene-ethyl ene bl ock
copolynmer in 3 m of a mxed solvent (orthodichlorobenzene/.deuterated

ort hodi chl oBabepzene =4kl abi Qb1 ki 1 vhebecomBbaantt he
13C—NNR'spggﬁrS%éggﬁﬁhé%sgﬁg#gmﬁgé %g?gﬁkbgegggﬁgglgégﬁeyfoIIgaﬁgg. N

condi ti ons. ( WHASURCRENLoYEAL FALLLEdoBULDY o BSern Pl ML EXZ70e AKaL LABL fr oM

JEQL Ltd. asuring tenperature: ul se repeating tine: 10 seconds

Pul se w dt %ﬁfégg}n?ﬁe%ﬁ\ ior?gntti :itZSQsO br?; ﬁei%l‘?tr)eor egularity’ ([mmmi) The

| sotactic pe faction I'sS the fractiom opyl ene nononer unit
it in ot her veras o ey +E Bk PR Rt b Do IRt BT A BEIRE
SuoC eSSl Y BESPL OB S oyt s LURRPLYRLORKERCCHTLRB U BkoEDeLy RgrggsLr o
o on BB e HBE P By e, R st of e
A sample was prepared by homogeneously dissolving about
200 mg of a propylene-ethylene block copolymer in 3ml of a mixed
solvent (orthodichlorobenzene/deuterated
orthodichlorobenzene=4/l(volumeratiﬁ))ina]ﬂ-mm¢¢esttube.
Then, the °C-NMR spectrum of the sample was determined under
the following.conditions. Measurement was carried out by use
of JNM-EX270 available from JECL Ltd.
Measuring temperature: 135°C
Pulse repeating time; 10 seconds
Pulse width: 45°‘
Integrating times: 2500
(3) Stereoregularitf‘([mmmm])
Theisotacticpentadfractionisthefractionofpropylene
monomer unit existing at the centér of the isotactic chain in
the form of a pentad unit, in other wordé, the chain in which
five propylene moncmer units are successively'meso—bonded, in
the polypropylene molecular chain as measured by the method
disclosedbyA. Zambelli et al. in Macromoléculés, 6, 925 (1973},

namely by use of '3C-NMR. However, the assignment of NMR

absorption peak was determined according to themethod described



in Macronol ecul es, 8, 687 (1975) published thereafter. Specifically, the
I setactic pentad fraction was neasured as an area fraction of nmm peak in
the total absorption peak in the nethyl carbon region of 13C NVR spectrum
Measurenent was carried out by use of31AMA00 avail abl e from BRUKER (4) ‘
Flrexural nodulus (unit: MPa) Flexural nodul us was neasured according to the
met hod provided in JI'S K7203. The neasurenent was carried out at a Ioad
speed of 2. 5mmm’ m and-a neasuring tenperature-of 23C using an

i nj ecti on- no ded SResi @M dayi BY 687 hiTENBSSpabl shedntardeadteman | engt h
of 100 mm (5) Tensile strength Tensil e strength was neasured according to

the nethod sgquaviides iy, AREM D638 crikesdposyramiiiomsacaheasdredt abyarsi ng
i nj ection-nol ded specinens 3 2.mmin thickness. The tensile speed was 50

mi min. i %&BSE&%I&QEBH( Sd }?éak%.trf engt boBhl MpeakptibhtpedPaln amk
el ongation at break (% were eval uated The neasuring tenperature was 23C.

(6) Izod i aé‘{@ &8/ MR nMRas YRR . Vel E8LEERENRUaS —
according to the é% proJ%éed in JIS K ?110 Used were injection-nol ded

spect ens  A2ling %Jéﬂﬂ%nféé S Avado v ADTabey YR BRURARL esul ting from

notching afte The neasuring tenperature was 23C or -20C. (7)

Rockwel | hqqqn%qgggyggmﬂddegéhwgﬁiy@qugpsured according to the nethod 32

Flexural modulus was measured according to the method
provided in JIS K7203. The measurement was carried out at a
load speed of 2.5mmm/m 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. |

(5) Tensile strength

Tensile strength was measured according to the method
provided in ASTM D638. The meaéurement was carried out by using
injectibﬁ-molded specimens 3.2 mm in thickness. The tensile
speed Qés 50 mm/min. IYieldjstfength.(unit: MPa), strength at
break (ﬁnit: MPa) and'elongétion at break (%) were evaluated.
The measuring temperature was 23°C.

(6) Izod impact strength (unit: XKJ/m?)

Measurement was carried out according to the method
provided in JIS X 7110. Used were injection-molded specimens
having a thickness c¢f 6.4 mm and having a notch resulting from
notching after molding. The measuring temperature was 23°C or
-20°C.

(7) Rockwell hardness

Rockwell hardness was measured according to the method




provided in JI'S K7202. The neasurenent was carried out by use of injection
nol.ded specinens 3.0 mmin thickness. The neasurenents obtai ned were
indicated in R scale. (8) Inpact strength (falling weight inpact strength:
FW) (unit: Kgcm The shape of a wei @® used in the neasurenent i s shown
i Figure 1. The inpact energy consumed when 50% of the nunber of test

pi eces tested rupture was determined in the nmeasurenent nethod provided in
JI'S K7211 except using an iron weight having the shape shown in Figure 1.

| nj ection rplglatidl eqesywerprdped B HRAGHRRARNL HARCLAEERbLYouE LD

&l
pi eces of Iongpl at e- e specl nmens having a size NMDxTDxt hi ckness = 400

Caval part & AP Br e 10 BT R S T e 1L MRath HryrARe e eck TS a | ong

equal parts al

Peat ast 1&asHiroHBOES SRtk B KRN AL 08 BT R Sech BERE P CRve) et on

used as test pieces. ermal  aging resistance (unit:
' ' ' ' 7 . ; A .
thermal | agitdg. PIaRer Preengrn i tbrrsaenont T ant trERnnt L (b ians

t her mal agi
of ovens) urenent was carried out at 150C using a gear oven

-, Mea
avai |l abl e #PBﬁpioyo Sei ki Sei saku-Sho, Ltd. The tine until a specinmen
(prees ol ded ShEL oBBRLR, brhELRERShAUESA ok AL AR ELETeRERR! Fhck oy
press nol dgg Esbgel.lea‘ge was Bgueapfrgtggc@yenheeééyir %%n%%qner&?kdkleﬂ%gg of the number .
of test pieces tésted rupture was determined in the measurement
method provided in JIS K7211 except using an ironnweight having
the shape shown in Figure 1.

Injection molded pieces were used as specimens.
Specifically, severalpiecesof longplate-like specimens having
a size MDxTDxthickness = 400 mmx100 mmx3 mmrwére molded. Each
of the specimens was divided into five equal parts along the
TD direction (that is, each divided pie.ce is a 'l_.éng plate a size -
of MDxTD = 80 mmx100 mmi and the central threé'pieces were‘usea
as test pieces. »

(9) Thermal aging resistance (unit: hour)

Evaluation was carried out according to JIS K7212 [General
rules for tests for thermal aging properties of thermoplastics
inthefonnofsheetbynmanéofovens]. Measurement was carried
ocut at 150°C using a gear oven available from Toyo Seiki |
Seisaku-Sho, Ltd. The time until a specimen (pressmolded sheet
1 mm in thickness) was deteriorated completely, in other words,
until the tensile strength became zero was measured.

The press molded sheet was prepared by heating andmelting



a material at 230C for 10 m nutes and cooling at 30C for 5 mnutes.
(Preparation of injection noldings) Specinens (injection noldings) for the
eval uations of the physical properties was prepared according to the
following nethod. The speci nens were3g@btai ned by performng injection

mel ding at a nolding tenperature of 230C and a nold cooling tenperature of
50C by use of an injection nolding machi ne, NEOVAT Mbdel 350/120 avail abl e
from Sum tono Heavy |ndustries, Ltd. Exanple 1 To 100 parts by weight of a

pol ypropyl gngakesiB) GRr eBykENes et hyl gRRuBLYCknaORBLY ARG oA BoecO£82 part
by weight of hydrotalcite (B-1), 0.025 part by weight of Sumlizer GA80
(Gi), 0.0RpipatLsby weight of ULTRANOX 626 (C-2), 0.05 part by weight of
Sum i zer TPM EC— 3) and 0.1 part by weight of sodium benzoate (D-1) were

bl ended an ] Lo _advance .. m xer for five mnutes. The
%g%gggawoﬁ &% ggjg‘rc\fgqo?fle - %ﬁ}é?(fgd In a single screw extruder

resulting m was “heat _
havi ; : £ 20 L ahl _ ;
Gt Tra) ot o SRd s A o B S e e S0 o 1o

f [ 1 . : . had f / ) ' I ,
[orm e Bhgsadhe BeLbels,badan VoLl B0LM IR P50 NP Doy el o1
nmet hod desrg&}?%?. above. The measurenents were carried out after

condi tioni'ng 72 hours at 23C after nolding. The results are shown in
Table 1. 34 The specimens were obtained by performing injection

molding at a2 molding temperature of 230°C and a mold cooling
temperature of 50°Chbyuse of aninjectionmoldingmachine, NEOMAT
Model 350/120 available from Sumitomo Heavy Industries, Ltd.
Example 1 | |
To 100 parté by weight of a polypropylene resin |

(propylene-ethylene block copolymer: A-1), 0.01 part by weight
of hydrotalcite (B-1), 0.025 part by weight of Sumilizer GA8O
(C—l); 0.05 part by weight of ULTRANOX 626 (C-2), 0.05 pa;ﬁtl by
weight of Sumilizer TPM (C—_3;) aﬁd . 1. part by weight of sédium
benzoate (D-1) were blended and mixed in a-dvance with a Hené;hel
mixef for five minutes. The resulting mixture was heated ahd
melt kneaded in a single screw extruder having an inner diameter
of 40 mm (available from Tanabe Manufacturing Co. Ltd.) at a
set temperature of 230°C and a rotation speed of 100 rpm to form
pellets. The pellets had an MFR of 8 g/10 minutes. Using the
pellets, evaluations of physical properties were carried out
according to the method described abo'\}e. The measurements were

carriedout after conditioning for 72 hours at 23°Caftermolding.

The results are shown in Table 1.



Exanpl e 2 The operations were carried out in the sane nethod as that
described in Exanple 1 except that the sodium benzoate (D-1) wused in
Exanple 1 was changed to (D-2). The results are shown in Table 1.
Conparative Exanple 1 The operations ggre carried out in the sane nethod as
that described in Exanple 1 except that the sodium benzoate (D-1) wused in-
Example 1 was changed to (D-3.) . The results are shown in Table 1. 35
Table 1 Item Unit Exanple Exanple Conparative 1 2 Exanple 1 Conposition
A—l part byy ;leéog 100 weight D-1 part by 0.1 weight D2 part by 0.1
ght D3 t by 0.1 weight MFR 230C /10 mn 9 99 Density 23C g/cn8

0 902 0. 902 0 90, | -
Sirength MPa 14 %&g{@é&&%cwx'r% 42 MP2. 32,291 2% n P LRI F 1558 YO R

described in Example 1 except that the sodium benzoate (D—l)
used in Example 1 was changed to {D-2). The results are shown
in Table 1.

Comparative Example 1

The operations were carried out in the same method as that
descrikbed in Example 1 except that the sodium benzoate (D-1)
used in Example 1 was changed to (D-3). The results are shown

in Table 1.



at break El ongation % 440 500 500 at break w Flexural 23C Fl exural MPa
1400 1400 1400 property nodulus Flexural MPa 36 37 37 stren th |Izod 23C
Ki/nm2 9 9 8 winpact -20C kJ/m2 4 4 4 strength Notched Hardness 23C - 97
96 96 FW -30C Kgm 54 58 40 Exanplegs3 and 4 Using the pellets produced
by the nethods described in Exanples 1 and 2, press sheets (1 mmthick)
were produced wherein one sheet was fromthe pellets of Exanple 1 and the
other was fromthe pellets of Exanple 2. The sheets were subjected to

thermal aging regisignge tests. The results are shown in Table 2. 36
ConparativF—E*aﬁpfe—2—F€++f&frﬁwﬁﬂ?—piudchd F-the—same gd—as Lnd[ used
in Exanpl [eltEMexcept that the hydrot|dinditt e (BFFXAPdEdF ”laﬁ'p%( apPRarat Wefs
changed to 0.05 part by weight of Calcium Stiehrate S B-2) |&sdnphe kodi um
benzoate (Rchbo¥esisphanged to 0. 1 paidrebypoyieiaht  dfacal um naow
para-tert-jbutyl benzogte (E-i). Using S hcahpel lets,
D-1 , part by (0.1
| ‘ weight‘
D-2 part. by 0.1
weight |
D-3 part by ‘ 10.1
weight
MFR 230°C g/10min| 9 9 9
Density |23°C g/cm’ 0.902 0.902 0.902
Tensile | 23°C{Yield MPa 29 29 . 29
| property | strength
2 Strength |MPa 14 17 16
ﬁ at break
§ Elongation | % 440 500 500
a at break -
gﬁ”lexural 23°C | Flexural |MPa 1400 1400 1400
property modulus
9 Flexural MPa 36 37 37
- strength | :
8 1zod 23°c_ KJ/m? 9 3 8
H impact -20°C ‘ KJ/m? 4 4 4
| strength -
Notched :
Hardness | 23°C - 87 96 96
FWI -30°C Kgsm 54 58 40

Exampleé 3 and 4

Using the pellets produced by the methods described in
Examples 1 and 2, press sheets (1 mmthick) were produced wherein
one sheet was from the pellets of Example 1 and the other Iwas
from the pellets of Example 2. The sheets were subjected to
The results are shewn in Table

thermal aging resistance tests.

2.



a press sheet (I mmthick) was prepared. This sheet was subjected to a
thermal aging resistance test. The result is shown in Table 2. Table 2
Conparative ItemUnit Exanple 3 Exanple 4 Exanple 2 A-1 part by 100 100
100 weight B-1 part by 0.01 0.01 weigght B-2 part by 0.05 Conposition
weight D-1 part by 0.1 weight D2 part by 0.1 weight E-1 part by 0.1

wei ght Thermal agi ng hour 2000 2000 800 - resistance (150C) It is clear that
in Exanpl es 1-4, which satisfy the requirenents of the present invention

products wepgpabhaipedrwhibeh are excellent in balance between rigidity and
| mpact resis?ance and. also excellent in thermal aging resistance in

E)r(]:in{)l Ieong time gse3edd wdke NSNS H20te simbnddtdd ddahaknubeaPARati ve

. Example 1 except that the hydrotalcite (B~1l) used in Example |
1 was changed to 0.05 part by weight of Caléium Stearéte S .(B-Z)
and the sodium benzoate (D-1) was changed to 0.1 part by weight
ofaiuminmnpara—tert-butylbenzoate(E—l). Using the pellets,

apress sheet {Immthick) wasprepared. Thissheetwassubjected

toathermalagingresistancetést. The result is shown in Table

2.
Table 2
, Comparative
Item Unit |Example 3 |Example 4| Example 2
| Aa-1 |part by 100 100 100
' weight '
B-1 |part by 0.01 0.01
weight 3
B-2 |part by . ' - 0.05
A L weight |- '
) Comp051thg D-1 |part by 0.1
weight
b~2 | part by 0.1
welght
E-1 |part by 0.1
‘ weight
Thermal aging hour 2000 2000 800
resistance (150°C)

it is clear that in Examples 1-4, which satisfy the
requiremehts of the present invention, products were obtained
which are excellent in balance between rigidity and impact
resistance and also excellent in thermal aging reSistance ih

their long time use.



1, which does not satisfy a requirenent of the present invention, nanely,
the requirenent that particles having particle dianeters of not |ess than
10 maccount for less than 15% by weight, the inpact resistance is poor,
whereas in Conparative Exanple 2, wh8%h does not satisfy requirenents of
the present invention, nanely, the requirenent that particles of sodium .
benzoat e have an average particle dianmeter of from0.1 to 3.75 mand the
requi renent that particles having particle dianeters of not less than 10 m
account. for |ess, tRano98% Buneei gbtis EheakhehdBlinagbmga r sestetBRmeples ‘
poor. As described in detail above, according to the present invention, a
pol Ypropy! £ngni e8idbROHB YA T HRRIGA: dritrhabang phesurenigritidn, and
i npact resistance and also 1n thermal® aging resistance in its long tine

use and a Jofdme @ﬁ{eir%' 1GUICSL G phe 1338 AN Repabt abnedi Aktehat s

clained i pol'ypropyl'ene resin conposition conprising (A 100 parts

b i ght I ' h | i D:.
(b "Trom dorBE 18 Bl SRt o e o T T hg agent
C f 01 t wei_ght.. of, ; QX , .01t
0.5 part By RRTORE T Y A ot T S the Sy O 1

particl e QJrle t%BESaﬁogeggﬁ??yb%(eq@iféﬁgﬁtg%f%e UreldeP Qnvkritd o, 75 M

wherein parti<l eés having pafrtrcl é*dianeters of not "l ess than 10 m account
for less tn@@l‘[ély, the regquirement that particles of sodium benzoate have

an average particle diameter of from 0.1 to 3.75 um aﬁd the
requirement that particles havingparticle diameters of not less
than 10 um account for less than 15% by weight, the thermal aging
resiétance is poor. B

As described in detail above, according to the preéent
invention, apolypropyleneresin compositioﬁ superiorinkalance
between rigidity and impact resistance and also in thermal aging
resistance in its long t:?.'nlie use and a formed articlé comprising

the same can be obtained.



2. The pol ypropyl ene resin conposition according to claim

15% by wei ght .
IS a propyl ene-based copol yner

1, wherein the polypropylene resin (A
having a nelt flowrate (MFR), as neasured at_ 230C, of fromO0.01 to 200

g/ 20 m nutes. 3. The. polypropylene resgg conpos*tlon-accordlng to- claim
1, wherein the |norgan|c neutralizing agent (B) is a; ‘hydrotalcite.” 4, The
polypropylene resin conposi tion according to claim1l, wherein the

‘antioxidant (C) is an antioxidant -conprising -a conbination of at T.east . one
phosphorus antioxi dants and sul fur anti oxi dant s

ant i oxi dant  sel ected .from :
W%a5né Sptrerfoim %ﬁn%%xldant 5. Aformed article conprising the

and at l-eas
pol ypropyl ene resin conp05|t|on according any one of clainms 1 to. 4. 1
1, A polypropylene res;n composztlon comprlslng (A)

100 parts by weight of polypropylene resin and the follow1ng

components (B) to (D):
(B) from 0. OOl to 0. 1 part by welght of an 1norganlc

neutrallzlng agent,

(C) from 0.01 to 5 parts by weight éf an'aﬁtioxidant, and

(D) from 0.01 to O; S part by weight of particles of sodium
benzoaté having an average particle diameter, as measured by
& laser method, of from 0.1 té 3;_75 pm wherein particles havin'g |
particie diameters of.not 1ess-than.10;m1ac¢ount for‘less than

- 15% by weight.

2. The polypropylene resin compoéition according to
clahnl,whereinthepolypropylgﬁgresin(A)isapropylene-based
copolymer having a melt flow rate (ﬁfR),_as measured at 230°C;
of from 0.01 to 200 g/10 minutes. o

‘3. The‘pq;ypropylene resiﬁ composition éccording_to
claim 1, Wherein the inorganic neﬁtraiizingfagent (B) is a
hydrotalcite. |

4. " The polypropylehe resin'COmpoéitéon abcording to
_claiml,whereintheantioxidani(C)isanantiokidantcﬁmprising
a combination of at ieast oﬁe‘antiogidant selected from
phosphorus aﬁtioxidants and suifur antioxidantS*and at least
one phenol antioxidant. - ’
5. Aformedarticlecbmpfisingthépélypropyleneresin

composition accoiding-any one of claims 1 to 4.



