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present in W‘M\\m es to a pol ypropyl ene resin conposition and t 935>
f or med art“M\\\\ ng the same. Imparticular, the invention relates to
a pol ypropyleng;g@si N conposition superior in rigidity and inpact

resi stance and al so 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 wide variety of applications such
as automotive interior or exteriFEMBtEASIY materials for home electrical
products, containers and conveni ence goods because they are material s

superior in nechanical properties such as rigidity and inpact resistance.
One of known approaches for inproving nechanical properties of

pol ypropyl ene resins i Y EtHngEHE 5ﬁ&ﬁe§9¥?ﬁFg5%$¥. For exanpl e,

Pl asti c Databook ([err]9.7 "Nucleating Agent" pp. 978-980, published by
Kogyo Chosakai Publishing Co. , Ltd. ) discloses nucleating agents. For
exanpl e, disclosed are nucl eating agents such as inorganic nucl eating

agents, a . g . talc, an®PHEtFHOEE (OF yPéE YR I?Ry agents, e.g. netal

salts of carboxylic acids and phosphate type netal salts. In addition, Y
1. FIELD OF THE INVENTION

The present invention relates to a polypropylene resin
composition and to a formed article comprising the same. 1In
particular, the invention relates to a polypropylene resin
composition superior in rigidity and impact resistance and also
superior in thermal aging resistance and to a formed article
comprising the same.

2. DESCRIPTION OF THE RELATED ART

Polypropylene resins are widely used in a wide variety
of applicationssuchasautomotiveinteriororexteriormaterials,
materials for home electrical products, containers and
convenience goods because they are materials superior in
mechanical properties such as rigidity and impact resistance.
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 nucleating agents. For example, disclosed are
nucleatingagentssuchasinorganicnucleatingagents, e.g. talc,
and metal salt type nucleating agents, e.g. metal salts of

carboxylic acids and phosphate type metal salts. In addition,
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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
inmproved rigidity and transparency, a propylene polynmer composition
conprising 100 parts by weight of a propyl ene polyner containing My and

hal ogen as a pol ynerization catalyst residue, from0.03 to 0.5 part by

wei ght of an alum numsalt of p-tort-butyl benzoic acid and fromO0.01 to 0.5

part by ""Eitgll*ét C})o}ﬁbfo téi&'s%al%se%”%n‘ﬁief&%i%fé} g&btbi J]arfbcse éﬁ!ﬁ?ﬂ@&t%a &l ts made

up of a net p I of the-perio abl e or zi'nc I gher

al i phatic carhoxying aGid, %pqnﬂgmgégfﬁliﬁég%tlggmagﬁi formed articles of

t he pol ypropyl ene resin contalning a eating agent disclosed in the

above-cited referg@nge eteri-qr d wi T, t '&ﬁg&g resi st ance
eval uated by fal ﬂ%ﬁ% \fe@?éﬁ?%isﬁptggtscgtor%tg%dt\rgstan%d It hg 3Illekﬁeé)eldve I fr_ they have
I mproved TG 'ots'i%ﬁ_-onTﬂﬁﬁéﬂQ{c?es hg‘&r@f’ 8t rdt Pehanee PeiRend FLQ' digy and
i npact resistance has been awalited. Furthernore, since polypropylene resins
may be use jtd .0f hi t 0 i r Lr
Tl ting. poriEeaSaRgtol 003181 GID i PE S U E80 008 Lol 0 1Y
characteri i AVYaY : i_Qr, [ i i

e use | FeiRelc 1t Endis iq EEb TLEALE ETh BT RIS e 1
their |on i ; i ted A : T bj ect
of the_prgggh?%ﬁﬁégﬁp?%%ngg%g% %ro%&ﬁ%Fng 3 po ;ﬁ$§§§%g§§y§gg€#Ffﬁhéaj
Conposi ti 0g, JHPer ipar tin ghal ance Eggt VRaRH Wity aﬁi’?ﬂn:ﬂr{ﬁ?@(‘éalrte%ist ance and

al so superior in thermal aging r stance in its long tine use. The present

inventors pnyestigakedpdinlidenklyaaddf evBd bhat 8or €5 No&PINSFiid At
obt ai ned by bl ending particles of sodium benzoate satisfying specific

requirenments SeNces it hPAiLlE sLE8tanceekl 1833t FRBMISAL €5 NRadE alp 21 ng
agent and an antioxidant to a pol ypropylene resin is superior in a bal ance

bet ween ri gicdh tetando £ Masip Test $hanger apd: altseb BIBer £ Ofic Wi thheriedhedi ng
resistance in its long tine use. Thus, they acconplished the present

invention. gThahak$c tBeLRKRGIGR! alkhveRhion etz ittes pol ypropyl ene resin
conposition conprising (A) 100 parts by weight of a pol ypropyl ene resin and

the follow ng coppreests EBrmka &PLiclBl bLFOMNHE. 91 via dpyll eps trdayinnei ght
of an inorganic neutralizing agent, (C fromO0.01 to 5 parts by wei ght of

an antioxi daAtaiandg(B) nhieeewlinglagend. d3 spaldsely iweitghd fovearditedes of
sodi um benzoate having an average particle diameter, as neasured by a | aser

met hod, of réFerefAceindPbd. dette tin MIeE €l tPaF & s6¢ €5 thavhpgcparddidttance
di anmeters of not |ess than 10 um account for |ess than 15s by wei ght,

Mor eover, thelpaesdnbyifekenin@weaiejiat daplaetasteenmed haehdctee chinps iesierg t he

above-nmenti oned pol ypropyl ene resin conposition. BRI EF DESCRI PTI ON OF THE

DRAW NG if they have improved rigidities. Therefore, improvement in
balance between rigidity and impact resistance has been awaited.

Furthermore, since polypropylene resins may be used under

conditions of high temperatures not higher than their melting
points for a long period of time, materials mechanical
characteristics of which no not deteriorate very much during
their longtimeuse, inotherwords, materials superiorinthermal
aging resistance in their long time use have been awaited.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a



L 4 Figure 1 shows the shape of a weight to be used for neasurenent of

i npact resistance. DESCRI PTI ON OF PREFERRED EMBODI MENTS Exanpl es of the
pol ypropyl ene resin (A) used in the present invention include propyl ene
honopol ynmers, propyl ene-et hyl ene randog copol yners, propyl ene-a-ol efin
random copol ynmers, 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 ynmer conponent nainly conpri sing propylene (henceforth referred to as

pol yner Coggﬁgﬁg%pgl ence<§ﬁﬁ§? q?%rre qnent of 6%f§ﬁ@é”ﬁ%€%ééh

et hyl ene a o as ‘copolymer  conponent
(1r)). The r S JBY, b &0 f WO or
nor e of th§efr?r'1gg$ ¥8’ aC}P(%’ rﬁﬁgcﬁg"senso > parctei crl g rjiéc’: t%e%ynl%sridap Et%rabl y
an a-olefin_hav fr 4 to .12 car.bon tons exanples of whi ch i ncl ude

1- but ene, feﬁgﬁt %ce % héLxeneljon % %h I%f ‘pentene, 1l-octene and 1-decene.

Mre preferred aﬁﬁ %%% §066Y€e §P§1§R9 octe l§§ %g séggdtfgﬁﬁﬁn

propyl ene- a- oIef ners |ncI rop ene ne-ran
copolyners | en 1 hexe 0 ene
randon1copo gestﬁ gﬁ' he p? gﬂg PE %?%%copoléners

LSSLFS?TEPE‘%@*' %Fi%%%ﬁ%%ﬁﬁ fkis 8%% %lg%cﬁﬂsgﬁfmgggniﬁ@yﬂ@% o

the copoly b oG dgggEﬁ?iﬂé¥%ggggbﬁﬁkgglggqg§ 3#%?!%%&g%§% f@gydant

conponent inc a “propyt ene- et hyl'ene onen

propyl ene- %E%gég{%fﬁé’ﬂ%%&e%qmoé‘?%eﬁfgr %n@@?é’éﬁ@éb&t&%ﬁr}%}ﬁoﬁgﬁ oo

conponent . € copol yner ‘tonponént o

and/or a- Olaﬁﬁ ﬁmhg ki- ggsﬁ s%?a@é' el %tﬂ%)é' %@%ecrngj KRR eRAN Y in

propyl ene-e uténe copolymer ¢
€dfic

propyl ene- QEE % %'Pﬁxfgg fﬁ%’lﬁﬂﬁg'u%%”pofﬁﬂg @he To$Plls ed the
propyl ene- et ene- 1-oct ene copdl yner conponent, ¥opy ut ene

copol yner ggggg@ngnvgngaggylene 1- hexene copolyner conponent and a
propyl ene-1-octene copol yner conponent. The content of ethyl ene and/or

a-ol efin having ﬁ“foEnl% L Rnd% £84 00N 1 ALRER 1o f@?a@é’ﬁ’%'oyﬁ‘id’olwfg nd 1)

is not particularly restricted, but is ustually from 0.01 to 20% by wei ght .

Exanpl es ofeLhg EBhﬁBEQEXBﬁ“%o%%&Q%Xﬁ%V %QWH@bSb%&t%h%yp%%ﬁ@%& GEMRONent
(I') and the copol yner conponent (11) |nc ud

(propyl ene%»oipbeaps @Bﬁeekéléhﬁnghdcﬂll@é”ﬂcE'PIéwm components (B) to (D):
(propyl ene) - (propyl ene- et hyl ene- 1- but ene) copol yners,

(propyl ene) - (propgl epgogt bybenetd- bexeﬁgktCQQOMéﬁéh%1of an inorganic
(propyl ene) - (propyl ene- 1- but ene) copol yners,

(propyl enepelpropyteng- dgbaxgne) copol yners,
(propyl ene- et hyl ene) - (propyl ene- et hyl ene) copol yners,
(propyl ene- et hyl epp)rAda opyliess- Bigaytensy ndiblene) eapmyi®tidant, and
(D) from 0.01 to 0.5 part by weight of particles of sodium
benzoate having an average particle diameter, as measured by
a laser method, of from 0.1 to 3.75 um wherein particles having
particle diameters of not less than 10 pum account for less than
15% by weight.
Moreover, thepresent inventionrelatestoa formedarticle
comprising the above-mentioned polypropylene resin

composition.

BRIEF DESCRIPTION OF THE DRAWING
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6 (propyl ene-ethyl ene)-(propyl ene-et hyl ene-1- hexene) copol yners,

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

(‘pr opyl ene- et hyl ene) - (propyl ene- 1- hexene) copol yners,

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

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

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

(propyl ene- 1- but ene) - (propyl ene- 1- but ene) copol yners, and

(propyl ene- 1- but ene é&%rop | ene-1- hexene) copol yners. Jh ol ypr.opyl ene
resin (A used i ?}f# rle Y3 nR]}-é%t?)ﬁ‘b?P% sorgraef%?a%rll%/ tao g%gyﬁgg%y%ﬁe
copol ynmer conprising.the polyner conponent (I) and the copol yner conponent
(rr), and ﬁﬁ?gﬁﬁ%ﬁ%hEﬂﬁ%/%Wé??ﬁﬂﬁ&ﬁ ?@@%%%‘copolyner wherein the copol yner

and/ or o Iof i nav) ﬁSBﬁﬁﬁE?%Tﬁ%%ﬁ%ﬁ*@%ﬁ@@?@%@#@%ﬁ& el QVLT”Q
i 1), .
Component made. ol GHERSRT SRE BEY B Y EHEE ARBCORE P eRort B BFeEREe ™

copol yrner GOMnO ent_I.s Er mb5.to ﬁO@bb wei Et based _on t?e m@o£
pol ypr opy! h ROpely rEFLURE RRGPELR EnBOBORY T SRE: ok ENEY T RPERE" BEEMSer
conponent is from 10 t.o 70% by weight. The £L stallinity of Rhe
pol ypr opy! éf& %ﬂn%?%%%yﬂﬁﬁﬁjiﬂfq PtesEnt ?%ﬁ%n??%$PTSCﬂB? Partfeul arly

[ d, .b | I . wWth high Ll initi
br of er bl 6 P*CF IR T SRSt TRL TR | G LT b1 ShALP S, BB OB D) Fene
resi s W ARSI R CS e Lhase isrebD: UHe. Eagtlan.l oth

propyl ene runi t's exi st centers sThn c% five

I . . ) ts i
PrOPY! e TRBTRR Nl R RSP S B el peb e pEgLadobpbt s 10
det i ned I'Lj PN | es,
o 025 ( 1574 TeTEL Y pbERALk R eilofent XTI had rBbsantRy TrRBRRLREL o°

IS represe %q%: ook + e for 0 ! RO esin
ki) ggedsi% t éa%¥%sent FRV%%??%%Q§ganF ﬁ%r?#%% a#_%?¥%§%¥ﬁg%g%¥ggﬁ%arzgin
can be prodyc z R ;
pplynerPzaS#oﬁgcg%ﬁ?&?ﬁgwgggﬁ%¥gghgfq?EZ)ﬁgféﬁgg?;%?Pg%?%é?£%€gtr?%% ﬁde
Ziegler tYRE\CRLALLIS o12R0l8" ald & 1lRe SALAlY S A Ay Stngyst ens
conprising a“conpound of a transition netal of Goup IV of the periodic
table having a cyglkopephadienyls HJW AN sl Jod.al adoxane e ansh gai al yst
systens conprising a conpound of a transition nmétal of Goup IV of the
periodic té?le%e'i@\bil@@a@a_c}é@EQB%VHM#?%EFH Yo 12 &m&y@%o%ga@i&ng%es

reacting with the foregoi ng conpound orman ionic conplex and

or ganoal unprugheerperd wdexanpheernd, thepalaHeEr iizald:amdret hod incl ude
slurry polynerization and sol vent pol ynerization using an inert hydrocarbon

sol vent, | yquedhphageppakyier,i zabt0enarthIaSIPOSEE. PUINEbiraeir@Rdustdlg NO
solvent, or |iquid phase-gas phase polynerization in which the foregoing
met hods ar g-pactaened-he&esdceassiivedtenEhese pol yneri zati on net hods may be
in a batch node or in a continuous node. The pol ynerization nethod nmay be a
met hod in which Ehempoky¥pespyhengrogsilRneAh-icd eFriodyceddn HR Siages or my
be a nethod in which it is produced in nultiple stages conprising two or
more stagesnclhdeppibpolibae-1t-batreichadnidam popdlsinegsg pol ypropyl ene resin
conposition conprising the polymer conponent (lI) and the copol yner
conponent frbpylenpretreabhy fapaoducdpOnymet 8ot rod HHIS ghdrlltdd end t wo
or nore) stages conprising a stage of producing the polyner conponent ( | )
and a st ageanfiopr odpoilpgeibe copol ymer conmponent ( Il ) . Wen the polyner
conponent (1) and the polymer conponent (I1) are produced in multiple
stages, it is pretempbée dhathd e opgllener-azatylemesfa-tdie fint ywearo loompanent  (
| I ) be carried out in the presence of the pol yner conmponent (1) produced
in a prioristhgée propylene-ethylene-l-butene copolymers,

propylene-ethylene-l-hexene copolymers, and

propylene-ethylene-1l-octene copolymers.
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In the production of the polypropylene (A used in present invention, the
pol ypropyl ene resin (A) may, as required, be dried at a tenperature equal
to or lower than the tenperature at which the resin (A) nelts in order to
renove a residual solvent contained ingthe polypropylene resin (A) or
oligonmers with ultra | ow nol ecul ar wei ghts produced during the production
Exanpl es of the drying nethod include those described in JP, A 55-75410 and
t he specification of Japanese Patent No. 2565753. The nelt flow rate (MFR)

of pol ypropyl ene Erx%?rlgle(sp‘) oiSad '&ﬁ&%m%%é%&ﬁgp@rger{@m%aé Iﬁérﬁiry from

usually within the r e of fromO0.°0Ito m nut es,” pre

Est?héogngﬁégﬁz neutraI|2|§ﬂ9%HH%t %%gg{ﬁé§¥?91Ejé?égégeﬁtSPngéﬁglgLnUteS
nyar oxi des b @ﬁkase?ﬁee“’??é% PSR, o e PL g L8 QBbeeRer
hyd I I

Fydr ot al ci ECZC% q%e%i%ﬂﬁﬁeeﬁd%ﬂ'ﬁﬁ%% 12%’?% P??%%*%Sﬁé%y be used
al one or i .G e aﬁt.i 0B, Ahoh W QF Eec8 oﬁg g% g&ﬂ%ﬁﬁ% {:fv\#fo lene

ani on- exchang ayere conpoun repr ormul a

TUREN vk e ?@%ﬂgﬂ% oaﬁ‘%/ag‘% B dude éanop"[ Aénynl‘%lqg’%?w % or o
Rao oy SR kel onih et o d%?é@ﬂ’f%%gf tBhyFEhLOl pirelle POEAL 02T
Al3+ Fe3+, 3 " i
B Noeg,:ifp gty gpg‘%ij l%Fe—(ég;}ﬁyelse?@mmghc%’g%ﬁ@Eog@l? g‘efg%g%%%fém’

sal i cyl atealg drfe et 1%9&46 %\&eéﬁeeg% po Xy | Mg h e, % <_ 0. 33,

and mis a positive nunbe ydrotal cite may be a naturally occurring

mineral or pq}o%mfe&%uleb%rmrcopbtlfyh@rneamgah@h@uI Ard Yo EBEhd 1 ot YeAd

respect to cryst al structure Crys parti cle dl aneter,” water content, and

the |ike. ASpcagkiiedortlérleane el Bupyshdio appldadl ddbd hner

hydrotaIC|te t he hy otaIC|tesrepresented by the foregoing fornula
preferred icom %oﬂgg&otaIC|te represented by the follow ng formula 10 (11)-
MyYAL12 (OH ) 2Y+9C03nH20 ( | | ) wherein Y satisfies Y > 4 and mis a

positive number. The content of ethylene and/or a-olefin having from 4 to
12 carbon atoms in the copolymer component (II) is not
particularly restricted, but is usually from 0.01 to 20% by
weight. ‘

Examples of the polypropylene copolymer comprising the
polymer component (I) and the copolymer component (II) include
(propylene) - (propylene-ethylene) copolymers,
(propylene) - (propylene-ethylene-l-butene) copolymers,
(propylene) - (propylene-ethylene-1-hexene) copolymers,
(propylene) - (propylene-l-butene) copolymers,
(propylene) - (propylene~l-hexene) copolymers,
(propylene-ethylene) - (propylene-ethylene) copolymers,
(propylene-ethylene) - (propylene-ethylene-1-butene)

copolymer,



)

More preferable are those wherein M2+ in fornmula (Il ) is constituted of
one kind or two kinds of divalent cation selected from My2+ and Zn2+.
Particularly preferred are the follow ng hydrotal cites: M9.5A12 (OH)

| 3COs3H20 My9. 5A12 (OH) is (C03) 0.e00g2 MJQAI 2 ( OH ) 12C033H20 My5A12
(OH) 19C034H20 Mg6A12 (OH) 1ECO034H20 (naturally occurring m neral)
Zn9A12( OH) 12C03nH20 (m = 0-4) My3ZnAl2 (OH) 12C03mH20 (m = 0-9 ) The oxi des
or hydroxides of alkaline earth netals are oxides or hydroxi des of netal

atons of G oup_ 1], of t eriadi ¢ table, ex | es of ich include cal ci um
oxi de, rragn(éjstirg)@ﬁﬁlc%ed'eef{ e&e&rﬁ %p%%e—aacgp@% sTUNTRSAF loxi de.
Preferred is cal cium hydroxi de. The .i norgani neutralizi agent (B) used
in the prescé)rﬁoéaiymfgrﬁ’i g&nﬁogy it 'ae(ratt}?yrc]']lﬁr%ﬁl&%%%Qﬂ%?%ﬁ%%%%ﬁosg \)/vith

superior dispersibility are used preferably.,K The average particle dianeter
Lher eof | s RO WAl BAAP RS 1T BA SB[ QR B abt Y 19I5 0. 01 to 10

Vim nore preferably fromO0.Ql to .5 umand still re preferably fromo0. 01
to 1 Vim \Wé’ﬁiyﬁg%\/er(é’d:é)pﬁ%eﬂeﬂ]e %r%%%qergﬁgoﬁ?neloe%ﬁeI?%% i mpact
resi stance ma 11 deteriorate. The anobunt of the inorganic neutralizing

agent (B) Elog?&é’ﬁleirﬁ’t he present invention is from0.00l to 0.1 part by
wei ght, preferabl.y froqm0.001 to, 0.05 part ight, nore preferably from
7 T

0.005 to 0.%3%°FArensy WAl e lbadd PRt o TG OF the

pol ypr opyl ene rlesi n. When the anount of the inorganic neutralizing agent
(B) bl endefPS“FEEESrhan 0. 001 part by weight, deactivation of a catal yst

resi due may, _he perfornmed insufficiently, resultd ing i ci ent

ant i corrosi(gﬁoglyg'ﬁélret ;f?ogt&n&)es |‘rnogpydleévrieceezC }fln i i{]iﬂoér}?et)ﬁg)rusti ng) . Wen
over 0.1 par ight, far articl.e 1y, di I _B if.a forned
article doggbr?og’mgi s?dol(grr,o tyhrige%eef flea%toe%etqﬁe(pglr%gn%‘? nlven |éorIne )vvi Il be

turat ed, i Ly, i nar antj oxi e inth
oresent 1 nyREELeRE oAt (IR ORGSR CHedRD) N oeon

known may he used. . Antioxidants are conpounds having an activity to prevent
pol ypr opyl &ne “Fasins 'from bei ng deconposed due to heat, l|ight, oxygen, and

the |ike. BExanpl ?gﬁﬁﬁ‘iiﬁ%%gféﬁ@%e%%”g})a(gl%téooéhd@r{E g)ng;sgl%ﬂ%pﬂ}w&?tdmn

antioxi dants, sulfl ants,” hydroxyl'am ne anti ants, hin éred
R e L
preferred @hapBREReXIGaNGS LURY I GOMERUAAN f1 A, | 8RS IMARE
anti oxi dant sel ected from phosphorus anti oxi dants and sul fur anti oxi dants
12 preferably the polypropylene copolymer wherein the copolymer
| component (II) is a copolymer component made up of propylené
and ethylene and/or a-olefin having from 4 to 12 carbon atoms.
More preferable is a polypropylene copolymer wherein the
copolymer compeonent (II) is a copolymer component made up of
propylene and ethylene and the proportion 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 to 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



and at | east one phenol antioxidant. Exanpl es of phenol antioxidants are as
follows: (1) Al kylated nonophenol Exanples: 2,

6-Di -tert-butyl -4-net hyl phenol, 2,4,6-tri-tert-butyl phenol,
2,6-di-tert-butyl phenol, 2-tert-butyl-4,6-dinmethyl phenol,
2,6-di-tert-butyl -4-ethyl phenol, 2,6-di-tert-butyl-4-n-butyl phenol,

2,6-di-tert-butyl -4-isobutyl phenol, 2,6-dicycl opentyl -4-nethyl phenol

2- (a- net hyl cycl ohexyl) - 4, 6-di net hyl phenol , 2, 6-di oct adecyl - 4- et hyl phenol ,
2,9,6-tricy, ) e O A tyl ]?ﬂﬁq

2, nonyﬂoi{]eéﬁwm%no OP dfiéﬁjf{g*l yP_(r% ?%%v@d@cg yrie) phenol ,

6
(
9, 6-
6-di -
2, 4-di th t |
> & i ami enatentd ol stemskes worcta o sracrin
Al kyl t hi L ph t t hyl t I
2, 4- dIOL?y|t %g%E EBFygéﬁ%phSﬁ eno]lnl?igg é%# Y&%@}%& Q% %%Fgﬁ%go|
6-d
d
6-
5-

'dOdeCCqu!”}{dsorlﬁ ?{Hg f‘ﬁ@%rpg%‘ﬁﬂené annf%tr“h%ittshSEsoéucéé”%swely

2,
Hy rqu|none an one

-ter %e%%iq]ongjlrfegﬂgtﬁ:&gg)éghﬁggﬁ%d 201’21% ert&debQEDY%P)fg%gtheoﬂ leC\rlle

d|-tert a enyI- oxypheno

6-di-terty %ﬁ’%’é’ll ‘H Bogﬁént%, 5f?éc{f§£ be%xg'de%éwr%awt%% fethod

3,5-di-tert -hy roxy eara

bi s(3, 5-di -4 1{&%; - Buflpax XE@FEHJ‘@ Be&sﬁoae@umeét ug e@ztshgmi y. (4)

2
2,
2,

Tocopherol a- Tocopher ol ocopher ool f ocophér
8-t h t | ¢
Exas;rssfzﬂhze , ‘9&.‘02{2 S W 14 Do el s eyt e

2, 2" -thiobig %%e Eﬁﬂd' tylphenol) 2, 2' -t hiobi s(4-octyl phenol),
4,4 -thiobis met tert ut'yl phenol ),

4, 4" -thiobis(2- r |
4 4 _t hi obi s(3, gngyfb%%égnﬁlorgﬁgﬁgﬁé?ﬁg the polypropylene resin (A) used

- (2, 6- dinetBY: rés@bférpw@ﬁ@fdﬁ)léﬂln%tl bhdeic(ehrAvkybidenetbsphenol and

derlvatlve t her eof Exanpl es:

2,2" - Met hylerehi $&4- get B¥buleker Engt Mﬁ@@ﬁ'}%iymerlzatlon method using
2,2 -net hyl enebi s(4-ethyl -6-tert-Dbutyl phenol)

, 2' - met hy laeneis| nmﬁgﬂlﬁtﬁ%wamél%ed oh@&xh}:me@n@f} khe
-nethylenebls( - mét hyl - 6- cycl ohexyl phenol ),

- et hy=p©'l991|e$:(1‘lal‘tfﬁfo&y|caﬁ'arl%i% pheNelde ziegler type catalysts,
-met hyl enébi s(4, 6-di -tert-butyl phenol),

- et hyl zdegekirsfidr@adicyviRr teatdtlylseNakalyst systems comprising a
-et hyl i denebi s(4-isobutyl-6-tert-butyl phenol), 14

- met hykengbuapte f a tebhyl beorgtrdr BENyIPhenvl £ the periodic table
- met hyl enebi s[ 6- (a, a- di net hyl benzyl ) - 4- nonyl phenol ],

- met hy henehigs &6 cyet bplutittyeldi2nyat miingh enel )a,lkylaluminoxane, and

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

-butyl ceeagdbiss( 3ysethyl cbmpeitihgt 3l phrepolnd of a transition metal
bIS(4 hydr oxyphenyl ) cycl ohexane,

- bi s( 5- bE@rduy YV -of- tiye pexyi-odinet dtyl phenyghplutpogopentadienyl ring,
-bi s(3-tert-butyl-5-methyl -2-hydroxybenzyl) - 4- et hyl phen ol

, 3-tri sébcompduhdtyd pals hy droxeatnetghyliphetyé ) fdre@ming compound to
-bi s(5-tert-butyl -4-hydroxy-2-net hyl phenyl) - 3- n-dodecyl m er capt obut ane,
ne gfycol ahi $pBL8- bosplext ant- hut pirgAnohydmixypheoyitloundt.y| at e] ,
3-tert-butyl - 4- hydr oxy- 5- net hyl phenyl ) di cycl opent adi ene,

2-(3' -tert-bbkyghpReshydr bkyg- bolgmehykbenzyl hebhodr inbdude slurry
- met hyl phenyl ] terephthal ate,

- bi s( 3, betlymerhybt20hydndxygpheent) boflgmerization using an inert

-b

- bi

o =

is(3,5-di-tert-butyl-4-hydroxyphenyl) propane,

i s(5-hedtobarpdn bdiyaroxy 12-quechyh pee pd Dymem-zéddegy Endegxaphalset ane,
,5,5-tetra(5-tert-butyl -4-hydroxy-2-met hyl phenyl ) pent ane,
ert-butydlpmé¢Bizavionbusyhgsheonephykng) - hydiogybenphbre4gagephypbphenyl
crylate, 2,9-di-tert-pentyl-6-[1-(2-hydroxy-3,

i -tert-pehyyépheayioet hyl fhphehykthacfypkageingnuerhrtar eset heréofrmed



(7) O0-, N or S-Benzyl derivative Exanples: 15

3,5,3,5 -Tetra-tert-butyl -9, 4"'-di hydr oxydi benzyl ether,

oct adecyl - 9- hydr oxy- 3, 5-di et hyl benzyl nercapt oacet at e,
tris(3,5-di-tert-butyl-9-hydroxybenzyl gam ne,

bi s(4-tert-butyl -3-hydroxy-2, 6-di met hyl benzyl ) di t hi ot erepht hal at e,

bi s(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide,

i sooctyl -3,5-di-tert-butyl -4-hydroxybenzyl nercaptoacetate, and m xtures

Dl oct adecy |28 A N b Hi e CRUOPPES 2y by RS Regt ey amacq: 2 bateh
gra?oéafg%&gf’m‘:f i ;%f lb%%é’%hg%?- : E?bi%i?f?é.&%_yé‘lg%%“ﬁé%%if’?;zy
ST S A b rPhanir B bl s
i :Z gl :Sl'rl(get i g% ulflméa(yisb?:adneE e;Bu‘f JI(:}ﬁlhy FB%° 8rﬁrgr}% zéﬁe?&
2,9,6-tri s(‘%%ets g?m% %%# L]thycjydgoxy lé%nz% ﬁéngﬁi pgré?&ﬁ uf{;éﬁ%)ﬁgﬁggg
(10) 11 22105 BERLABLEYS, BEATLESI ape repyp cqpgiion gemoriaing e

ilino)-1,3

> ott yi t FEASHE 5 PERPTSH: o). 97 6% SEBITAAITRITE 818 i e
2-n-octylt ?Is?%g%(f%b?f% éﬁut 4%, %nét}%c} E%Fn% g%&%'g%”é)i%@e }ewd ¥ hbkagi ne,

2,9,6-tris I-9"- enox frifazine

tris(4-tertshl t bu ?{- q_%dr%o)%t%g%gg?ybggﬂﬁxgugr‘E?gyﬁgi’{fﬁéf component

tris(3,5-di-t I socyan

2,4,6-tris(3, 5argd§ts%r ebé%%/{% éu@i oxyp %.&gy[:%jsnéigggg (111321 Neyhen

2, 4, 6-tris_(3,5- tert-but opy r|a2| ne,
E ' (315'd't‘131>écg ?ﬁbéty%o %)qu&%yh}ld' ER%YBBEW%E cbfbSnent (II) are

r2-?3' , 5" -di -t 4" - hydr oxyci nnanoyl oxy) et hyl J | socyanur ate, and
mxtures tReL@dced 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.

In the production of the polypropylene (A) used in present.
invention, thepolypropylene resin (A) may, as required, bedried
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 rate (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



(11) Benzyl phosphonate derivative Exanpl es:

D nmet hyl - 3, 5-di -tert-butyl-9-hydroxybenzyl phosphonate,

di et hyl -3,5-di -tert-butyl -4-hydroxybenzyl phosphonat e,

di oct adecyl -3, 5-di -tert-butyl -4-hydr oxybenzyl phosphonate,

di oct adecyl - 5-tert-butyl - 4- hydr oxy- 3- net hyl benzyl phosphonate, cal cium salt
of 3,5-di-text-butyl-4-hydroxybenzyl phosphoni ¢ acid nonoester, and m xtures
t hereof. (12) Acylaninophenol derivative Exanples 4- Hydr oxyl auric acid
ani | i de, 9- hydro ste id

oot yl - N. (3 5H S %@I,mr% i %&tﬁﬂ% érfyfhc%rtatatao A0 FRPHFES

t hereof. (13) Ester |on|c

acid and nono- IEI F]g@gletl %%%I]sﬂjeijarﬁ% 5‘“5?%\%(1 épey}s%tg&/% B&Fow.

Met hanol , et han oct anol oct adec

4 hyl | 1 di
e bt ane i bl iz 1 568 HorssEa oIH %%%p%%i%}t rger%procplang o
di et hyl t hyl | | t. th
pent asr g1 ﬁr?y%tcoqcatlﬁﬂ&oe Péssfﬁéﬁesn% B L M I T gaIﬁyr)

?r(?me?ﬁyl O| %%%Cf}{ﬂd Pre dntaq:%e%a%q:ot ! r<:|:L etshyalnc(exoaxnle e's()ld

4- hyd t bi , d t

Chereor ) ( Tathssias SR oL tneerI'a% Pk oﬁyé%gﬁeiﬁérs%%#} BPEBi oni c
d d - I h I f i_ch bel

Vet hano! "Et”%afﬁota ctyaﬁgrﬁ's%o%?aﬁaéihar%i"%ﬁe‘éﬁinaer“@'sﬁrSgé, IR Rangh of

1, 4- but anedl ol 6- hex i 9- non nedi ol , neopentyl glycol,
di et hyl ene Cgﬂ”%dta“t‘rﬂ ogrtne%”oender of eh? ogI ycol, triethylene glycol,

pentaerythritol, (frjs (tha¥td Q% eeltsgyaI[ )anlo %{‘éﬁ%ge%ﬁ)?%e LaveseR Smpound

N, N - bi s(hydr oxye hyI oxarti i aundecan

?nra!t IT?I[ ! B% %‘t6eqt7rkg ri O%Lf%@g%@ggezf% g and m xtures thereof .
18 (15) Esters of M(25-3 1( + E)?mc%] ﬁ%he é@:@lr oxy(rg[I}enyI ) propi onic acid and

nono- or pol yhydrr c ‘af coh ch are shown bel ow. Met hanol,

et hanol , octanolf gﬁ%exaggﬂﬂgl % él%PQQ Ohx+%o§m@59@§%%@ﬂyarylayer

1, 9- but anedi ol onan |oI neopent yl
di et hyl ene _g| e} o LTy Ie I
o st e PR BT S oAt i et alare!

N, N' - bi s(h%grtg&yggg%)jox@ q,, 23 thaurp@ear@gm Qi apent adecanel , 3+

trlnethylhexanedlol trinethy oIpropane 4% hydr oxy

met hyl - pH%SQI@@vaGJan% PeAbieY LAl 2o 24 2] 00 angs 3+ ang 3 Xt 4f+esn § hgreof .
An” is an n-valent anion; e.g. OH™, F~, C17, Br~, NO*7, C0s*7, 50,%,
Fe(CN)63', CH3COO™, oxalate ion and salicylate ion, and n is a
positive integer. X satisfies 0 <X <0.33, andm is a positive
number.

The hydrotalcite may be a naturally occurring mineral or

a synthetic product. It is not particularly restricted with
respect to crystal structure, crystal particle diameter, water
content, and the like. As required, surface treatment may be
applied to the hydrotalcite.

Of thehydrotalcitesrepresentedbythe foregoing formula,

preferred is a hydrotalcite representedby the following formula



(16) Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid and nono- or
pol yhydri c al cohol, exanples of which are shown bel ow. Mthanol, ethanol,
ott anol, octadecanol, ethyleneglycol, 1,3-propanediol, 1,4-butanediol,
1, 6- hexanedi ol , 1, 9-nonanedi ol , neopenfy! glycol, diethylene glycol,

t hi oet hyl ene gl ycol, spiroglycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) isocyanurate, N, N -bis(hydroxyethyl)oxam de,

3-t hi aundecanol , 3-thi apentadecanol, trinethyl hexanedi ol,

trlnethylol fppane, 4-hydroxy

met hyl - 1- phospha- 2, 6, 7- trloxablcyclo(z 2, 2] octane, and m xtures thereof.
(17) Am de of ~i 4- hy r-gxyphenyl ) propi oni ¢ acid 19
Exanpl es: N, N - BP&%@Q nggzw'C@q Obutylchg - hydr oxyphenyl ) prop

ionyl ] hydr
N, N - baS[3a%é§¥%ﬁndl atistis VI IF %ydn xyphenylgg?%%%%ﬁfomber'

hexanet hyl enedi a B f la (11
NN -bas[3- (3", AT tperretfebruatbye 8 B SRy PRERSTT of opt Bryd e (1) is

trimethyl e“@&i%ﬂ[ﬂ?ﬁ <dB% Jhtreoot Nereelng PXATEL 631 0h< RASRAOLUS oot oa

ant|OX|dants i c ude trip eny phosphate, tris(nony phosphat e,

tris(2,4- d' tXEBhEHW W???EQEE%&&HL ?t O%EEQQEPQEEethe following

trioctadec p osp ite, distearylpentaeryf I phosphi

di i sodecy!l r@ di phosphite,
bas(2, 9- dlgﬁér €# %enyl)pentaerythrltol di phosphite,

bas(2, 9-di cunyl p y_ﬁl By di phosphi te,
bas(2,4-di-tert-bu '% gﬂE%?E§ en%?)pentaerythritol di phosphite,

bas(2, & di-tert g yleppent aerythritol di phosphite,
bas(2, 4, 6- trl-tegﬁgbutylphenyk?%ggfgegéthrltol di phosphite,

trlstearylsorbltqi nn i, POQ £3H,0
tetrakis(2, 4- dl-te#t Bﬁtyfgﬁgﬁyl)24 4' - di phenyl ene di phosphonite,

2,2 nethyleneb|$QﬁA@ dont giclosbay)d phenyl ) 2- et hyl hexyl phosphat e,
2,2 -ethylidenebi s(4, 6-di-tert-butyl phenyl)fl uorophosphite,

bas(2 4-di - tert- g, Ponptdng;pheny | retdirda Phosgalirsing mineral)
bas(2, 4-di-tert-butyl -6-methyl phenyl) nethyl phosphate, 20

2-(2,4,6-tri-tertzrhuuylphenyeo)edH g hwl =5-dbutyyl 1, 3, 2- oxaphosphorl nane,
2,2 ,2" -nitrilo[triethyl-tris(3,3,5 5 -tetra- tert but yl -

, 1' - bi phenyl - 2, ZNKQZﬁhﬂzpbﬂﬁﬁbﬁ%GmHgmﬂﬁ M xt-ures thereof. Exanples of sul fur
anti oxi dants i ncl ude di lauryl 3, 3'-thiodipropionate, tridecyl

3, 3' -t hi odi propi amd exidtids/ rdsthintdte 3 dd i ofli Priepl dnatearth shevayd are

3,3 -thiodipropionate, |auryl stearyl 3,3 -thiodipropionate,

neopent aneteefirded otreliy@kds{3es aif ykethilopt ops awdGepupahdl of the perlodlc

bas[ 2- et hyl - 4- (3-n-al kyl (C12_19)t hi opr opi onyl oxy)-5-tert-bu tyl phenyl]

sul fi de. table, examples of which include calciumoxide, magnesiumoxide,
calcium hydroxide and magnesium hydroxide. Preferred is
calcium hydroxide.

The inorganic neutralizing agent (B) used in the present
inventionisnotparticularlyrestricted, but thosewithsuperior
dispersibility are used preferably. The average particle
diameter thereof is not particularly restricted, but is
preferably from 0.01 to 10 pum, more preferably from 0.01 to 5
um, and still more preferably from0.01 to 1 um. When the average

particle diameter is over 10 um, the impact resistance may



Exanpl es of particularly preferable phenol antioxidants include those
descri bed below. Two or nore of them may be used.
2,6-di-tert-butyl -4-net hyl phenol, 2,4,6-tri-tert-butyl phenol,

2, 4-dioctyl thionet hyl - 6- net hyl phenol , 43, 2' -t hi obi s(6-tert- butylphenol)
4,4' -t hiobis(3-nethyl-6-tert- butylphenol)

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

2,2 -net hyl enebi s(4-ethyl -6-tert-butyl phenol),

2,2 - nethyl {? Qgthyl 6- (a- met hyl cycl ohexyl ) phenol ] ]

2,2' - nethylen |§%43nethyl 6- cycl ohexyl phenol ),

2, 2" - met hyl enebi ) I -

5 5 ethylldenebﬁé 4§%98P%$g$¥9%5% %%%?%ﬁgeutrallzlngagent(B)blended
4,4" - nethyl y I

4, 4" - nethylggggis%%,égék ?g&%hgénga e%g?@n@ é%ﬁ.to 0.1 part by weight,
4,4 -putyli ' - I t-a u yl

1 1- bIs(4-ﬁ%%9§xf§%§%gﬁ%%¥gl?ﬁéxg%eg by §g¥%nﬂ9’welght, more preferably
T 9ot s el b §PYS REE BE M BEF Dk BRPL00 paxte by welsht
bis[3,3-bis r henyl]butyrate]

2-tart-but ycffo, tr%% g?% %Rfl?lb%dfg%(%yl -2 hydroxybenzyl ) - 4- met hyl phenyl
;’1 {Kly?i[ [e)heﬁyldf glcr r[ tﬁll%ng}ﬁlouﬁt[ grf(@hé"yﬂ'{c@@’arﬁcs TNt zﬂ‘?ﬂ;t )éb%%“l(h
2,4,6-tris( t I h X in

tris(4-tart- Lﬂ&% éﬁiJé%%i¥*§&%QH?E§t#%f%eﬁgir%ﬁlgécygﬁafgggatéfg ?g,a
5-di-tart- %}As{% é%%%ﬂéy'h) n%é?@%?‘ﬂ@ﬁlair’?suffiéle{r?tiﬁ resulting in
5' d|-tart roxyC|nna yl oxy)ethyl] 1socyanurate,

diethyl - rd it £ SXYHeNZ Yoo PBOF PRONGE 8 g
-n- octad fﬁ“%f%é%ﬁﬁﬁeﬁ?fﬁfﬁy - - hyQ%oxjﬁgﬁgy NSt&cessing devices

phOSphonat e 1%1%1LH@&}I bgf §u§t§hg§ ar tyhas xIveAf by@I d@éﬂbwwbl@ﬁ%pb@ﬁﬂnédam d

nonoest er, n octadecyl 3-(3,5 “di-tart- but yl - r oxyphenyl ) propionate,

neopent anet gty led Ry akkseb3 oz dirtan tlftaufafméld Byei eXx¥@icead 8l scolor,
t hi odi et hyl enebi s(3,5-di-tart- butyI 4- hydr oxyci nnamate), 1,3,5-trinethyl

2,9, 6-tris(chdetietalds PHEWrkdndi axyhensylwinanzernaturated, resulting
3,6-d|oxaoctanethylenebls( , 5-di -tart-butyl - 4-hydroxyci nnam zz ate),

hexamet hyl esigh} si(3. godh -d@drtodpt Y1 - 4- hydr oxyci nnanate), triethylene glycol
bas(5-tart-tyl-9-hydroxy- 3-net hyl ci nnanat e),

3, 9- bas[ 2- (3- ( 3- trard abByl pkidahydroxyrediirhyhpheryd 9 dpivemtion is not

yl oxy) -1, 1-di net hyl et hyl ] -2, 9, 8, 10-t et raoxaspi r o[ 55] undeca ne,

N, N - bas[ 3a¥tiZuldirhakeshutidted ahydrioxyehdriyh) haopilosymh [kriopdr aziyniee and
N, N -bas[3-(3",5" -di-tart-butyl -4'-hydroxyphenyl) propi onyl ]

hexanet hyl enadi .anane i okxdaplesané cpapoicidsaldvipy ehes @bl ei phaspboewsnt
antioxi dants include those described below. Two or nore of them may be

used. Tri s(puiydqamidne peesplaf eomtiyd is(R décdmpbaet- duk Wopheay!, ) 1 phiosphat e,
di st earyl pentaerythritol diphosphite,

bas( 2, 4- di argerhutaridherey|)ipent aExpniplietsolt heirpleds phictlede phenol
bas(2, 4-di-tart-butyl -6-nmnmet hyl phenyl ) pentaerythritol diphosphite,
antioxidants, phosphorus antioxidants, sulfur antioxidants,
hydroxylamine antioxidants, hindered amine light stabilizers,
and metal deactivators.
Preferred are phenol antioxidants, phosphorus
antioxidants, and sulfur antioxidants. More preferred are

antioxidantscomprisingacombinationofat leastoneantioxidant

selected from phosphorus antioxidants and sulfur antioxidants



bas(2, 6-di-tart-butyl-9-nmethyl phenyl ) pentaerythritol diphosphite,

bas( 2, 4-di cunyl phenyl ) pent aerythritol diphosphite,
tetrakis(2,4-di-tart-butyl phenyl)-9,4'-di phenyl ene di phosphonite,
2,2'-nethylenebis(4,6-di-tart-buty|pheﬂyl) 2- et hyl hexyl phosphat e, 23
2,2' -ethylidenebis(4,6-di-tert-butyl phenyl) fluorophosphite,

bas(2, 4-di-tert-butyl-6-nethyl phenyl)ethyl phosphate,
2-(2,4,6-tri-tert-butyl phenyl)-5-ethyl-5-butyl -1, 3, 2-oxapho sphori nane, and

,ZEL'ZI- b?;h_e%rg‘i}l, %é t%‘%%?y%‘ﬁ%;%ﬁégg | ?ﬁ&isé%%ﬁ%{‘%é; “ théb;tn%/! ;»%i dant (O
oreferably from (OIS GhroR8°het BREC Hara e 8F8r 851 51 5F0. 05 1o 0.5
When the anbbni® DR TR6S TP OSPAEREL (0 "Bl anded i & 1 565 Lhan 0 . O part by
e LB L
particles ( 4iéigﬁﬁ%%?¥ﬁf%ﬁ%géﬁge?ﬂ€éngfgﬁdﬁégeﬁﬁ—gygygﬁggﬁgﬂficIe

par U1 cles I BT T £l & 07 SRETBPETBRORBE” s than 10 —m account for | ess
o par 1 ol 4o Tey HNE THSUN T CF Rt BT aB6 &i bi 11y in a pol ypropylene
powder Or:za%fé§ﬂ%érélb&{§fiﬁlﬁl§§£¥%ﬂﬁé8¥fﬁEnt of rigidity. Tn~hen the

average particle dianmeter 1s over ~m or’ when the proportion of the
particles Vi _Ng. i C | aTE f or nore is 15~ by wei ght or
nore, the ?ﬁﬁ%ggt9§%$%ﬁgﬁ%gﬂn€§£§é§%rYl g %Sl’ 24 The anount of the sodium
benzoate paytd. led_| h nt inventionis fromO0.01 to 0.5
parts by vvgzlr'g%ﬁﬁ%’rc(elf@epr%ﬁnﬁfro%é]‘blﬁy%i}p%rgég’. 3 part by weight, nore
preferably fr t riy b i h £ 100 parts by wei ght of
polypropyleneﬁggéﬁéﬁxagyé&ékégpt%eyhﬁgﬁgﬁé?spﬁésgnggén 0. 01 part by

wei ght, | Mpy QueqrRIt Sy 0L AL Ve RV IREn SIS US T h CHEPLS cWRBERASyYBRBNbY 1 S
over 0.5 part by V\/eﬁcg:{?t ,};the rflnp)g%tprgns?gt ance nay ?ig erﬁllgora},gf.9 Tg tﬁhe

pol ypropyl ene resife ,GAmAs) 14 20 Of n d e hdyention, other additives
may be added, as requi red.” Exanpl es %?nsuc 13'g.}g%litives i ncl ude ul traviol et
absorbers, plasiigi#gns.q oy Igiaidants, nucleating agents, antistatic
agents, pigments, anti-blocking agents, surfactants, l|ubricants, processing
ai ds, foanmng -agethyiargan - RENOX HdeSecy 0T 9201 Fohéhbers, gl ass fibers,

or auxiliary stabiliZers such as ,
benzof ur angandigideld naﬁdggc&hggghn&@%g&é tipnsef) phé&oPat. Nos . 4,

325, 853, 4, 338, 299, 5, 175, 312, 5, 2I6,@%53, 5? 252, 643 and 4,316,611
speci fi cat i2grs-dafmeeer Pat’enhe g1t PEdécdl-3F 6y162Reand, Brdmixt326s 876,
and specifications of Europe Patent Nos. EP-A-589,839 and EP-A-591,102. The
bl endi ng okthiehese .additives is not particularly restricted. For exanple,
they may be bl ended into pellets of a polypropyl ene resin conmposition which
has been nebkt RIsadetiiomeathwdittandr nmay be bl ended with other ingredients
when the pol ypropyl ene resin conposition is pelletized. To the

pol ypropyl erempdeisn coppasiDiiocen yaft hilktmephgded-tert-butylphenol,

2,4-dioctylthiomethyl~6-methylphenol,
2,4-dioctylthiomethyl~é6-ethylphenol,
2,6-didodecylthiomethyl-4-nonylphenol, and mixtures thereof.
(3) Hydroquinone and alkylated hydroquinone

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

2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone,



25 invention, resins other than the pol ypropylene 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, petroleum
resins, and styrene-based copol yner qufers obt ai ned by hydrogenati ng
styrene-but adi ene-styrene copol yners, styrene-isoprene-styrene copol yners,
or the like. The nethod f or pelletizing the pol ypropyl ene resin
conposition of the present invention may be a method conprising bl endi ng

the inorganic. neutralizi ng agent ,Lthe antioxidant (C) , the sodium
benzoat e pgéﬁ?c %%P?Txfaad?c %d?%gﬁ$¥%%?e8926r additives to the

pol ypropyl ene. resin (A). nelt kneading them and pelletizing. For exanple,
used is a ﬁgﬁ%é%Lé% ?i%?%@i%%$¥°%%%%§?%g the ingredients in the presence
of an organ c. peroxide .and pe}letizing by use of a nelt extruder, a Banbury
m xer, or t g5| Jket.e%ebwjr{)uolb l?%?r%ﬂ(g%%%/ﬁ%f?he sodi um benzoate particles

D) used in the, pal ypr | ene, resi.n conposition of the present invention
gai be a.ﬁﬁwéiﬁiﬁﬁﬁgﬁéﬁﬁﬁy r Eﬁy?FﬁﬁYﬁﬁ%ﬁ¥%nige%;%ﬁah-Eoncentration

el lets of t.he ticles D oduced by nelt eadi ng t he_pol opyl ene
Posin (A dHF Lot T bem val of parer ot wl ey Dai fi 4 nabl sl Bl pRes

i nvention sq that.the concentration of the sodi um benzoate particles (D)
becones fuﬁhgf %;503 by wei ght, and then nelt kneading the

hi gh- concent raati on pellets with additional polypropylene resin (A to
dilute. Theur?et fod Oerrog'# endi ng the sodi um benzoate particles (D) r 26

Ty be & mebhigd dau ki hddie Blend ng s, BSHAIIRd DY g e [ nor gant ¢

neutralizing agent” (B),” t'he 170X east one otHer additive

and the so%i_tyglc%g)glfet%?’éegg_%{B&ig{}q&e(@)ﬁhs%et t the concentration of the

sodi um benzoat’ e ecore Trom 10 to 90% by weight to prepare in
advance a tenj idifl j I rm and then nelt kneading it
with the pngaj prﬁtt}giyﬁoéﬁlela?eeés(? ﬁ&(%]d%s%ﬁwn %%é%resent i nvention. The forned
article of shiigrasent o ovenidon iy & adysle pohalqed py formng the

r
pol ypropyl ene résin conposition of the present” invention by a nethod

sel ected f@g@uMQ@fgﬁiquuﬁ% fi%lgégkigﬂ{?%ﬁhﬁﬁ?&éﬁ not particularly

limted with respect to the shape, size an Exanpl es of the

met hod for sprodyging the farmpddidcl e of the present invention include
i nj ectionnolding, pressnoldi'ng, vacuum form ng, foam nolding and extrusion

formng, whi Qh_ang disuald mdte8a 4L d AUty 1 RPRRD) g upon purposes, a
form ng nethod in which the pdl ypropyl ene resin conposition of the present

i nvention anda csiEdiay (A yeaaf1 -hol o) @fi i f BSHehOF) ot her resin are
| am nated, a co-extrusion formng, and the 1like nmay be enpl oyed.

Par ti cul ar lgypreferired a3 theif-ardmd adigian of) t hendpresent invention are
i njection noldings. Exanples of the applications of the formed article of

t he present,ignvant,ica inkeiHide- SH QR Msh SHPD| | BiSssu e el ectrica

supplies, OA equipnment/ nedia-rel ated supplies, building materials, drain

pans, toiletyyasugnliidese katddesolcMBiq Siative thereof
Examples: 2,2’ -Methylenebis (4-methyl-6-tert-butylphenol),
2,2'-methylenebis(4-ethyl-6~tert-butylphenol),
2,2"-methylenebis[4-methyl-6-(a-methylcyclohexyl)phenol]],
2,2’ -methylenebis (4-methyl-6-cyclohexylphencl),
2,2'-methylenebis (4-methyl-6-nonylphenol),
2,2'-methylenebis (4, 6-di-tert~-butylphenol),
2,2'-ethylidenebis (4, 6-di-tert-butylphenocl),

2,2"-ethylidenebis (4-isobutyl-6-tert~butylphenol),



27 and sheets. Exanples of autonotive supplies include interior conponents
such as door trins, pillars and instrunent panels, exterior conponents such
as bunpers, and the |like. Exanples of home electrical supplies include
conponents of washers, conponents of ygcuum cleaners, conponents of rice
cookers, and the |ike. Exanples of QA equi pnent/nedi a-rel ated supplies
i ncl ude cases of magnetic recording nmediuns and optical recording nmediuns,
parts of personal conputers parts of printers, and tanks for preservation
al s inc tainers for

of ink £es of. cont nd shee nate
oot acka e St elons l%é? (RS Pay L ae R bR 1EBERYSPREREN ) ko and

stationery erials. Th rain_pans fox sher.

Exanpl es of |TQ§?®N% ﬁ@;%aglgéggglgsaay ePQ”y}mﬁgpoginks and
out er tanks ent i vent % ge des |bed by reference
to exanpl es d %ﬁii aﬁ%?%s ?% e?et H pbﬁO@ fon is not
restricted o thes Ies The pro y# ins and additives used
in the exa {i L% [ 9ebedar E P ?88 §E|OML (1) Polyolefin

resin (Cbnp nt ol yol efin resi roduce phase
polynerlzat tﬂﬂg¥fié%ﬂ§%%%H% @%E%yfﬁéet%gboPVEynggﬁgg§resin havi ng t he
physi cal propertles ho beIOM/u in cat al yst obtai ned according to the
met hod deséﬂﬁbé&ﬁ?wé%&ﬁ%h%y% %L 5§%ﬁb$ﬁxfﬁé speci fication of Japanese

(2300 © 6 15?1? %%B%tégts%@%%%}ﬁ{f dasog %m%w EoRe bt LaRERRE of T
Gyl ane. | G TErE POy Erel Y A LbT F@q‘e@yo“‘%%aﬁﬁ et by e it
(avai | abi ot K§oé,alc' 3 &gciﬁ%ﬁéa& w@‘z%o% B 2R O afhhfa%@ 512
depi et on o 98 3L b5 ST ?*ﬁ%%%h%@m it s
gt 5888 g ?g?b %t%%%%sﬁffﬁil um ﬁlég?a o Z(é/g?/\évielu?nhtsi_g:tfa?;hgaz Ia\r/]gti | abl e
from NOF C% @ﬂ@@Ef%ﬂk 3’ -tert-butyl-4’-hydroxyphenyl] butylate],
bis(3-tert-butyl-4-hydroxy-5-methylphenyl)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-hydroxyphenyl)propane,
2,2-bis (5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylm
ercaptobutane,
1,1,5,5-tetra(5-tert~-butyl-4-hydroxy-2-methylphenyl)pentane,
2-tert-butyl-6- (3" -tert-butyl-5’'-methyl-2’-hydroxybenzyl) -4
-methylphenyl acrylate, 2,4~-di-tert-pentyl-6-[1-(2~-hydroxy-3,
5-di-tert-pentylphenyl)ethyl]phenyl acrylate, and mixtures
thereof.
(7) O-, N- or S-Benzyl derivative

Examples:



(3) Antioxidant (Conmponent C) (C- 1)

3,9-Bis[2-(3-(3-tert-butyl -4-hydroxy-5-net hyl phenyl)p

ropi onyl oxy) -1, 1-di met hyl et hyl ] -2, 4, 8, 10-t et raoxaspi r o[ 55] undecane

(Sum |izer GA80 available from Sum togg Chemical Co., Ltd.) (G 2)
Bis(2,4-di-tert-butyl phenyl)pentaerythritol 29 di phosphite (ULTRANOX 626
avail able from GE SpecialtyChemcals) (G3) Dnyristy

3,3 -thiodipropionate (Sumilizer TPM avail able from Sum tono Chemi cal Co.,

Lt d. 4) Sodi t I t ticl

Gi amet or uas. carr? e oot el BGF &l ESEF C%\G’Ma@tﬁé)%d%ﬁ? rerdErsathatyzer - -
SALD2000J I bl S b t 20M) :
vai 1 abl e TSoiF %abﬁcéﬁﬁé%a £0 Ortrrea e, Sa0EPRERT R PP e e df ampter: .64
Eun, proportion articles having particle dianmeters of 10 ~n or nore:
10% ( D- 2) éHﬁ?ﬁ%PB%%%%B?Ee(QONQ avai |l abl e from C ba Specialty Chenicals,

pl} ?EFE"S{ St b o ST TER LR eﬁ?ﬁi('—g‘rh%?ﬁ"%%ﬁ%ﬁﬁ ﬁ?@éasnge“:z;:‘fabl ef rom
Va ,

part LE&? E@-ﬁ%ﬁi rovel i antvd Egkﬁi 1§rdws€?xg€>§%| 28308t %&Hﬁﬁsﬁsghb ng
agent (E-1 roxy I ?a%t?tegEE é g %O%§g%§%g séggsn EE %val abl e
L:gggrrfgﬁ)of art havj éf gnete s_of .10

Phyei ca m&% it PBLhetrEsFhatEhS ?P?%n@emﬁ?gtﬁgggu?eg

accordlng to he f ol Iomnag ods. (1) Melt flowrate (MFR, unit: g/10
nlnutes)lwﬁ? fm%ﬁf?ﬁf% %rﬁ% Sured at 230C according to JI S K7210. 30

(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(3,5-di-tert-butyl-4-hydroxybenzyl) malonate,

bis[4—(1,1,3,3—tetramet£ylbutyl)bhenyl]-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)benzene, 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)phenol, and

mixtures thereof.

(10) Triazine derivative

Examples:

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



(2) Content of propyl ene-ethyl ene random copol yner conponent (unit: % by
wei ght) and content of ethyl ene-propyl ene random copol yner conponent (unit:
% by weight) The contents were determ ned from 13C-NVR spectrum neasur ed
under the follow ng conditions based orgthe report by Kakugo et al.,
(Macronol ecul es 1982, 15, 1150-1152). A sanple was prepared by
honogeneousl y di ssol vi ng about 200 ng of a propyl ene-ethyl ene bl ock
copolymer in 3 mM of a m xed solvent (orthodichl orobenzene/ deuterated

OrthOdiChlqg%gﬁﬁé;fe3=?9t£%aé¥$%une ratio) ) in a 10-nm ~ test tube .

Then, the 13C shetirim o e sanple was determ ned under the follow ng

diti : | gd - hl.ahle-f
JEGL Lid, MEaLarT n Cormerat uhes | FoatborteY Gl bt PRE B RRey O

Pul se w dt h: . ing times: 2500 (3) Stereoregularity ([nmmm]) The
! . 3 ani ae%[ AL 1 N . !
isotactic pentad fractionh is the fraction of propyl ene nononmer unit

ot a 'on 1's the fraction of prog .
R i R R e S R e e

successi vel y, neso- , in the pol ypropyl ene nol ecul ar chain as neasured
by the nethﬁ%ﬁﬁfg% %%%ﬁgby A. Zanbelli et al. inMacronol ecules, 6, 925

(1973), ToIPLY, P Loe 81 TGN £orovet. e, ot gnaeal ol i ghsor ot or

peak was det’er’nmi ne c'or ding esc

Necr ool ecul g5, (8. 687 (1975); pybhi shed, t heneal tery Spegifical 1y, the

i sotactic pentad f ion 1 suretd as an area frac . of mmm peak in
Nbasur ement: vae AT B oty USe bl AR O0" SUbl T apl o PF UREBRURER ()
Flexural|ﬂ%ggé§54dgggé,NPa)
2,4,6-tris(3,5-di~-tert-butyl-4-hydroxyphenylethyl)-1,3,5-tr
iazine,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylpropyl)-1, 3,5-t
riazine, tris(3,5~-dicyclohexyl~4-hydroxybenzyl) isocyanurate,
tris [2-(3’,5’~-di-tert-butyl-4’-hydroxycinnamoyloxy)ethyl}]
isocyanurate, and mixtures thereof.
(11) Benzyl phosphonate derivative
Examples: Dimethyl-3, 5-di~-tert-butyl-4-hydroxybenzyl
phosphonate, diethyl-3,5-di-tert-butyl-4-hydroxybenzyl
phosphonate, dioctadecyl-3,5-di-tert-butyl-4-hydroxybenzyl
phosphonate,
dioctadecyl-5-tert-butyl-4-hydroxy~-3-methylbenzyl
phosphonate, calcium salt of
3,5-di~tert-butyl-4-hydroxybenzylphosphonic acid monoester,
and mixtures thereof.
(12) Acylaminophenol derivative

Examples: 4-Hydroxylauric acid anilide, 4-hydroxystearic



Fl exural nodul us was nmeasured according to the nethod provided in JIS
K7203. The neasurenent was carried out at a | oad speed of 2 . S5mmimand a
measuring tenperature of 23 C using an inj ection-nolded specinmen having a
t hi ckness of 6. 4 nmand a span |engthsof 100 mm (5) Tensile strength
Tensil e strength was neasured according to the nmethod provided in ASTM
D638. The neasurenent was carried out by using injection-nolded specinens
3.2 mmin thickness. The tensile speed was 50 mimn. Yield strength (unit:

MPa), st th,at | Kk it . el ti b Kk
cval uat ed. SRS G TERbbr S 0 v S eV ohd T hasrSue TG h
(unit: KJ/nR2)_.Measurenen arrieg out _according to the nethod provided

was, C
in JIS K 7fi.bqﬂﬁﬁ?ﬁyﬁfikW%ﬁﬁ%Eiso B SPbt ching after nol ding. -20C. (7)
Rockwel | h Rock I d Used i hjection:nol ded ! 4
e b o So DR UBh SRS e n Lo Pl LR Rl e RESLIR'S,
d [ to th hod . 3 i ded _i | S K7202. Th
Measur emente b 04 28 ot By 4S8 0ES ASBCReR/ nT 888 She b nBRSS. 67Fm i n
t hi ckness. ﬁge nﬁﬁggéenents obtai ned were indicated in R scale. (8 ) Inpact
strength ( FH ‘1ght i npact strength: FV,1l ) (unit Kgcm The shape of

o uel ot Used | e eEoULEEns . ale b0 Ebgutecl, Jisalmagt, ne! oY
deterines | RIS SEAMATEN! B PGP0 06 U S excent ueing an
T e 2 RS IRIS P SN YT L PLESERT L e o oo
ol dec. EASh AR ST YR (ARt Ly, R R 2o e
o et 00 B AL oI e L S LR35 L 58fafcd e8] Pl eces. (9
N,N’-bis (hydroxyethyl) oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2,2,2]octane,
and mixtures thereof.
(14) Esters of
B~ (5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid and
mono- or polyhydric alcohols, examples of which are shown below.
Methanol, ethanol, octanol, octadecanol, ethylene glycol,
1, 3-propanediol, 1,4-butanediol, 1, 6-hexanediol,
1, 9-nonanediol, neopentyl glycol, diethylene glycol,
thioethylene glycol, spiroglycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N’-bis (hydroxyethyl)oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxy methyl-l-phospha-2,6,7-trioxabicyclo[2,2,2]octane,

and mixtures thereof.



-

Eval uation was carried out according to JIS K7212 [CGeneral rules for tests
for thermal aging properties of thernoplastics in the formof sheet by
neans of ovens ] . Measurenent was carried out at 150C using a gear oven
avai | abl e from Toyo Sei ki Sei saku-Sho,,dtd. The tinme until a specinen
(press nolded sheet 1 mmin thickness) was deteriorated conpletely, in

ot her words, until the tensile strength becane zero was neasured. The press
nol ded sheet was prepared by heating and nelting 33 a material at 230C

f 10 m | i 0C. f 5, mi P [ f_i.nj [

B I N A s S )
ti d di tot | owi t hod.. .Th [

her 6 obt ai na By BANT ST neRg I 1Y BT GhC RSP BPRe T TR AT N3 CaBey SLAFE of

230C and a nnid cooling tenperature of 50C by use of an _

i nj ecti onnoT ot Aghmchi ne, NEOVAT Mbdel 350/ 120 available from Sunitono Heavy

ot 15, L1 W SRR L, Toch0 BatLesby uR gl oL BOLYBLOPORS ool
part by wei gt BTOREARAREK 020t (heB5hedho0s DaPt BYSUERaRL of Surm I zer TPM
(.9} ., e 8k fo Buans| Sk gl o u bepsont e Dusel. YRggt ened and
e s ool pnd Ly kneades Loy oo sinol e aebalea pudegy havi o an

The pel | of AP SRR BT G710 A RECsI8ETHr ot TrevpRlFePs: eval uat ons of
Sbove. The Savsur SRUaEoERAT Pt BEE Lt B afe BTG for 72 hours at
oper at i ons wer T TR G BTN nS 1 ratm e T RIS K
(02 Thet rEt v AR CanBRRER R ) £/ I Cri kAT ot 2155, 27BR0EAC ©
and mixtures thereof.
(16) Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid
and mono- or polyhydric alcohol, examples of which are shown
below.
Methanol, ethanol, octanol, octadecanol, ethylene glycol,
1,3-propanediol, 1,d4-butanediol, 1,6~hexanediol,
1, 9-nonanediol, neopentyl glycol, diethylene glycol,
thioethylene glycol, spiroglycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N’-bis (hydroxyethyl)oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-l-phospha-2,6, 7-trioxabicyclo[2, 2, 2]octane,
and mixtures thereof.
(17) Amide of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic

acid



v

Conparative Exanple 1 The operations were carried out in the sane nethod as
that described in Exanple 1 except that the sodi um benzoate (D-1) used in
Exanple 1 was changed to (D-3) . The results are shown in Table 1. 35
Tabl e 1 1tenbnitExanpl eExanpl eConpar atjigrel2Exanpl e 1Conposi ti onA- 1part
by100100100wei ght D- 1part byO0. 1wei ght D- 2part by0. 1wei ght D- 3part

by0. 1wei ght MFR230Cqg/ 10
m n999Densi t y23Cg/ cnB0. 9020. 9020. 902Tensi | e23CYi el dMPa292929pr opert ystrengt

h~St rengt hMRa191716at breakm o El ongati on % 990 500 500s Oat breakU
Fl exural 2 %W%&%?a| MPa

N,N’"~Bis[3-(3’,5'-di-tert-butyl-4’-hydroxyphenyl)prop
ionyllhydrazine,
N,N’'-bis[3~(3’,5"-di-tert-butyl-4’-hydroxyphenyl)propionyl]
hexamethylenediamine,

N,N"-bis[3-(3’,5" -di~-tert-butyl-4’'-hydroxyphenyl)propionyl]
trimethylenediamine, and mixtures thereof.

Examples of phosphorus antioxidants include triphenyl
phosphite, tris(nonylphenyl) phosphite,
tris(2,4-di-tert-butylphenyl) phosphite, trilauryl phosphite,
trioctadecyl phosphite, distearylpentaerythritol diphosphite,
diisodecylpentaerythritol diphosphite,
bis(2,4-di~tert-butylphenyl)pentaerythritol diphosphite,
bis(2,4-dicumylphenyl)pentaerythritol diphosphite,
bis(2,4-di~tert-butyl-6-methylphenyl)pentaerythritol
diphosphite, |
bis (2, 6-di~-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, bis(2,4,6-tri-tert-butylphenyl)pentaerythritol
diphosphite, tristearylsorbitol triphosphite,
tetrakis (2, 4-di-tert-butylphenyl)-4,4’-diphenylene
diphosphonite,
2,2"-methylenebis (4, 6~di-tert-butylphenyl)2-ethylhexyl
phosphite,
2,2"-ethylidenebis (4, 6-di-tert-butylphenyl) fluorophosphite,
bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite,

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



1900 1900
1400~pr oper t ynodul usvFl exur al MPa363737st rengt h' | zod23CKJ/ nz998i npact - 20CKJ/

m2944st r engt hNot chedHar dness23C- 979696FW - 30CKgnb45840 Exanples 3 and 4
Using the pellets produced by the net gps described in Exanples 1 and 2,
press sheets (1 mmthick) were producéd 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 resistance tests . The results are
arative Exa produced in the

gg(r)remrretnh-cl)- l 't4Ha€i ttfsjegoq "@%ﬁ%peh? % F;ﬁyla]lte%ﬁ% fotalcite (B-1)
(&2 Qnﬁxﬁh"? S B 1) Oi,aﬁaéhaﬁéeﬁ’el 8“5 T part by el Sﬁ[ o
 hi oK) e B AP e ety e L r%J‘i Gt s S B
resistance He %1p quhgﬁylt’IéifﬁVNM%ospﬂE% and mixtures thereof.
Examples of sulfur antioxidants include dilauryl
3,3"-thiodipropionate, tridecyl 3,3’-thiodipropionate,
dimyristyl 3,3’-thiodipropionate, distearyl
3,3"-thiodipropionate, lauryl stearyl 3,3’ -thiodipropionate,
neopentanetetrayl tetrakis(3-laurylthiopropionate), and
bis[2-methyl-4-(3-n-alkyl (Ciz-14) thiopropionyloxy)-5-tert-bu
tylphenyl] sulfide.
Examples of particularly preferable phenol antioxidants
include those described below. Two or more of them may be used.
2,6-di-tert-butyl-4-methylphenol,
2,4,6-tri-tert-butylphencl,
2,4-dioctylthiomethyl-6-methylphenol,
2,2’ -thiobis(6~tert-butylphenol),
4,4’ -thiobis (3-methyl-6-tert-butylphenol),
2,2’ -methylenebis (4-methyl-6-tert-butylphenol),
2,2"-methylenebis(4-ethyl-6-texrt-butylphenol),
2,2' -methylenebis[4-methyl-6- (a-methylcyclohexyl)phenol]]
2,2’ -methylenebis (4-methyl-6-cyclohexylphenol),
2,2’ -methylenebis (4, 6-di-tert-butylphenol),
2,2’ -ethylidenebis (4, 6-di-tert-butylphenol),
4,4’ -methylenebis (6-tert-butyl-2-methylphenol),

4,4"' -methylenebis (2, 6-di-tert-butylphenol),



2. Table 2 ConparativeltenlnitExanpl e 3Exanpl e 4Exanpl e 2A-1part
by100100100wei htB-1lpart byO0. 010. O1lwei ght B-2part by0. O5wei

ht Conposi ti onD- 1part byO. 1wei ht D-2part byO. 1wei ght E- 1part by ~O.

1wei ght Ther mal agi nghour 20002000800r esj st ance (150C) It is clear that in
Exanpl es 1-4, which satisfy the requirenments of the present invention
products were obtained which are excellent in balance between rigidity and
i npact resistance and al so excellent in thermal aging resistance in their

Long 11> s ol Gl o et bt gt s slean thateln omarative
nATEl o § SULLLEILIL ARG BEHAD BALL €l o 0 areters of ol | eos
poor, Ve ons 5 oAyl e Fl o 2. 4 I does SR el equlerent
penzoste by an Bl 08 S AT L. 0L Am Bk AR AR grg, and Lhe
sccount | o hSSNAN. I by vel gt the ieral aging rosi stance s poor.
polyor o0y ans s comos ) ansyrer prin el apos ReiRen Hal gy and

and_a forngdgyggig (ugyg§njgégggb§€ﬁp49ap be obtained: r s 38 What is

clainmed is: 1. A polypropylene resin conposition conprising (A)
methyl~2’-hydroxybenzyl)-4-methylphenyl acrylate,
2,4-di~tert-pentyl-6-[1-(2-hydroxy-3, 5-di-tert-pentylphenyl
Jethyllphenyl 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)
isocyanurate, bis (3, 5-di-tert-butyl-4-hydroxybenzyl)
isocyanurate, tris [2-(37,
5/-di-tert-butyl-4’~hydroxycinnamoyloxy)ethyl] isocyanurate,
diethyl-3,5-di-tert-butyl-4-hydroxybenzyl phosphonate,
di-n-octadecyl-3,5-di-tert-butyl-4~-hydroxybenzyl
phosphonate, calciumsalt of 3,5-di-tert~-butyl-4-hydroxybenzyl
phosphonic acid monoester, n-octadecyl
3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate,
necpentanetetrayl
tetrakis(3,5-di-tert-butyl-4-hydroxycinnamate),
thiodiethylenebis (3, 5-di-tert-butyl-4-hydroxycinnamate),
1,3,5-trimethyl-
2,4,6-tris (3, 5~di-tert-butyl-4~hydroxybenzyl)benzene,

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



100 parts by weight of polypropylene resin and the foll ow ng conponents (B)
to (D): (B) from0.00l to 0.1 part by weight of an inorganic neutrali zing
dgent, (C) from0.01 to 5 parts by weight of an antioxidant, and (D) from
0. 01 to 0.5 part by weight of particl of sodi um benzoat e havi ng an
average particle dianmeter, as rreasure&%Ey a laser nethod, of fromO. 1 to
3.75 ~mwherein particles having particle dianeters of not |less than 10 ~m
account for |ess than 15% by weight. 2. The pol ypropyl ene resin conposition
accordi ng tﬁ gl aim1l, wherein the polypropylene resin (A) is a

propyl ene- d copolyner having a nelt flowrate (MFR) , as neasured at

230C, of from O. t.o 200 ihutes. 3. The, pol ypropyl ene resin

conposi t i o S Yﬁﬁ%ﬁ@?ﬁ%l%&%ﬁ%ﬁ%‘%‘ﬁ&#@ﬁ NeP§%Fhg agent

(B) is a hydr,ottﬁJy ite. 4. The pol ypropyl ene resin conposition according to
t

claimi, werd Qrti¥&H-dant (C) is an antioxidant conprising a

conbi nation .of at | east .one anti oxi dant selected from phosphorus
antioxidanF&%ﬁﬂfQﬁﬁqiﬁy¥ﬁﬂ1Q%§%ﬁﬁﬁé§?ﬂﬁﬁhﬁlq%ﬁﬁﬁm%ﬂ%)phenol anti oxi dant .

5 Aohormed artiel camprd sindthe, pal vpropyl ene £esln, conpasion, acgor di ng
vloxy)-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5e5]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)propionyl]
hexamethylenediamine.

Examples of particularly preferable phosphorus
antioxidants include those described below. Two ormore of them
may be used.

Tris(nonylphenyl) phosphite,
tris(2,4-di-tert-butylphenyl) phosphite,
distearylpentaerythritol diphosphite,
bis(2,4~-di-tert-butylphenyl)pentaerythritol diphosphite,
bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol
diphosphite,
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’ -methylenebis (4, 6-di-tert-butylphenyl)

2-ethylhexyl phosphite,
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particle diameters of not less than 10 um account for less than

pJ

15% by weight. When the average particle diameter is less than
0.1 pm, the particles may have insufficient dispersibility in
apolypropylene powder or may result ininsufficient improvement
of rigidity. When the average particle diameter is over 3.75
pum or when the proportion of the particles having particle

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

resistance may deteriorate.
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in the present invention is from 0.01 to 0.5 parts by weight,
preferably from 0.01 to 0.3 part by weight, more preferably from
0.05 to 0.3 part by weight, based on 100 parts by weight of
polypropylene resin (A). When the amount is less than 0.01 part
by weight, improvement of rigidity may be insufficient, whereas
when it is over 0.5 part by weight, the impact resistance may
deteriorate.

To the polypropylene resin composition of the present
invention, other additives may be added, as required. Examples
of such additives include ultraviolet 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
benzofurans and indolinones described in specifications of U. 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 other ingredients when the
polypropylene resin composition is pelletized.

To the polypropylene resin composition of the present
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(khepresent1nventlonmayalsobeblended,asrequlred. Examples
thereof include polyethylene resins, copolymer rubbers of
ethylene and oa-olefin, petroleum resins, and styrene-based
copolymer rubbers obtained by hydrogenating
styrene-butadiene-styrene copolymers,
styrene-isoprene-styrene copolymers, or the like.

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

The method for blending the sodium benzoate particles (D)
used in the polypropylene resin composition of the present
invention may be a method comprising preparing in advance a
high-concentrationpellets of theparticles (D) producedbymelt
kneading the polypropylene resin (A) and the sodium benzoate
particles (D) used in the present invention so that the
concentration of the sodiumbenzoate particles (D) becomes from
1to 50% byweight, andthenmelt kneading the high~concentration
pellets with additional polypropylene resin (A) to dilute.

The method for blending the sodium benzoate particles (D)



S109&' ()-110%& ()- 10 10 10!i F/!'10%&' ()- 45+66667aBusS4! "!9%M 109& () -
F109%&' ()- F109& ()- F109%& ()- F10% & ()-!'V "110%&' ()-
7709P9QRIOUI9U: ~] > s! 109K’ ()- is!10%& ()-10%& ()- 10 10 101/ !'109%& () -
QM 109%& () -u:: <<u<=>>>>}[ M?1 10 10
10!n%$!10%&f()-%S!lo%&f()-!VF!lO%&f()-%910%&f()-![s!lO%&f()->> ?V?AAAaBVP 1

may be a method in which the blending is performed by mixing
the inorganic neutralizing agent (B), the antioxidant (C) or
at least one other additive and the sodium benzoate particles
(D) so that the concentration of the sodium benzoate particles
(D) become from10to 90% byweight toprepare inadvanceamaterial
solidified in a granular form, and then melt kneading it with
the polypropylene resin (A) used in the present invention,

The formed article of the 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 and is not particularly limited with respect
to the shape, size and the like.

Examples of the method for producing the formed article
of thepresent inventionincludeinjectionmolding, pressmolding,
vacuum forming, foam molding and extrusion forming, which are
usually used in industry. Depending upon purposes, a forming
method in which the polypropylene resin composition of the
present inventionanda similar type of polyclefinresinor other
resin are laminated, a co-extrusion forming, and the like may
be employed.

Particularlypreferredastheformedarticleofthepresent
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,
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and sheets. Examples of automotive supplies include interior
components such as door trims, pillars and instrument panels,
exterior components such as bumpers, and the like. Examples
of home electrical supplies include components of washers,
components of vacuum cleaners, components of rice cookers, and
the like. Examples of OA equipment/media-related supplies
include casesofmagneticrecordingmediumsandoptical recording
mediums, parts of personal computers, parts of printers, and
tanks for preservation of ink. Examples of containers and sheet
materials include containers for food packaging, containers for
transportation of beer or the like, and stationery materials.
The drain pans may be drain pans for washers. Examples of
toiletry supplies include seats, seat covers, inner tanks and
outer tanks.
EXAMPLES

The present inventién will be described by reference to
examples and comparative examples. However, the invention is
not restricted to these examples.

Thepolypropylene resinsandadditivesusedintheexamples
and comparative examples are listed below.
(1) Polyolefin resin (Component A)

Apolyolefinresinwasproducedbygasphasepolymerization
under conditions such that a polypropylene resin having the
physical properties shown below using a catalyst obtained
according to the method described in Example 5 disclosed in the

specification of Japanese Patent No. 2950168.
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(A-1) Propylene-(ethylene-propylene) copolymer
MI (230°C): 9 g/10 minutes
Stereoregularity ([mmmm]): 0.97
Content of ethylene-propylene random copolymer
component: 14% by weight
Content of ethylene in ethylene-propylene random
copolymer component: 45% by weight
(2) Inorganic neutralizing agent (Component B)
(B-1) Hydrotalcite DHT4C (available fromKyowa Chemical Industry
Co., Ltd.)
Chemical formula: Mgs.5A21, (OH)13(C03)0.4900.2
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 heating at 300°C: 5.1% by weight
(B-2) Calcium stearate: Calcium Stearate S (available from NOF
Corporation)
(3) Antioxidant (Component C)
(C-1)
3,9-Bis[2~-(3~(3-tert-butyl-4-hydroxy-5-methylphenyl)p
ropionyloxy)-1,1l-dimethylethyl]-2,4,8,10-tetraoxaspiro[5e5]
undecane (Sumilizer GA80 available from Sumitomo Chemical Co.,
Ltd.)
(C-2)

Bis(2,4-di-tert-butylphenyl)pentaerythritol
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(C-3)

Dimyristyl 3,3’-thiodipropionate (Sumilizer TPM
available from Sumitomo Chemical Co., Ltd.)
(4) Sodium benzoate particles (Component D)

Measurement of particle diameter was carried out using
a laserdiffractionparticle size analyzer (SALD2000J available
from Shimadzu Corporation)
(D-1) Sodium benzoate (20M): available from Ciba Specialty
Chemicals, average particle diameter: 3.64 pm, proportion of
particles having particle diameters of 10 pum or more: 10%
(D-2) Sodium benzoate (40M): available from Ciba Specialty
Chemicals, average particle diameter: 3.65 um, proportion of
particles having particle diameters of 10 pum or more: 14%
(D-3) Sodiumbenzoate: available fromMallinckrodt Inc., average
particle diameter: 3.86 pﬁ, proportion of particles having
particle diameters of 10 pm or more: 17%
(5) Nucleating agent
(E-1) Hydroxy-di(para-tert-butylbenzoic acid) aluminium:
available from KYODO CHEMICAL CO.,LTD., average particle
diameter: 8.1 um, proportion of particles having particle
diameters of 10 um or more: 40%

Physical properties of polypropylene resin compositions
were measured according to the following methods.

(1) Melt flow rate (MFR, unit: g/10 minutes)

Melt flowrate wasmeasuredat 230°Caccording to JISK7210.
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(2) Content of propylene-ethylene random copolymer component
(unit: % by weight) and content of ethylene-propylene random
copclymer component (unit: % by weight)

The contentsweredetermined from!*C-NMR spectrummeasured
under the following conditions based on the report by Kakugo
et al., (Macromolecules 1982, 15, 1150-1152).

A sample was prepared by homogeneously dissolving about
200 mg of a propylene-ethylene block copolymer in 3 ml of a mixed
solvent (orthodichlorobenzene/deuterated
orthodichlorobenzene =4/1(volume ratio)) ina l0-mm¢ test tube.
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 JEOL Ltd.

Measuring temperature: 135°C

Pulse repeating time: 10 seconds

Pulse width: 45°

Integrating times: 2500
(3) Stereoregularity ([mmmm])

The isotactic pentad fraction is the fraction of propylene
monomer unit existing at the center of the isotactic chain in
the form of a pentad unit, in other words, the chain in which
five propylene monomer units are successively meso-bonded, in
the polypropylene molecular chain as measured by the method
disclosedbyA. Zambelli et al. inMacromolecules, 6, 925 (1973),
namely by use of 13C-NMR. However, the assignment of NMR

absorptionpeakwas determined according tothemethod described
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Specifically, the isotactic pentad fraction was measured as an
area fraction of mmmm peak in the total absorption peak in the
methyl carbon region of *3C-NMR spectrum. Measurement was
carried out by use of AM400 available from BRUKER.

(4) Flexural modulus (unit: MPa)

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 & 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 measurement was carried out by using
injection~-molded specimens 3.2 mm in thickness. The tensile
speed was 50 mm/min. Yield‘strength (unit: MPa), strength at
break (unit: MPa) and elongation at break (%) were evaluated.
The measuring temperature was 23°C.

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

Measurement was carried out according to the method
provided in JIS K 7110. Used were injection-molded specimens
having a thickness of 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
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measurements obtained were indicated in R scale.
(8) Impact strength (fallingweight impact strength: FWI) (unit:
Kgecm)

The shape of a weight used in the measurement is shown
in Figure 1. The impact energy consumed when 50% of the number
of test pieces tested rupture was determined in the measurement
method provided in JIS K7211 except using an iron weight having
the shape shown in Figure 1.

Injection molded pieces were used as specimens.
Specifically, severalpiecesof longplate-like specimenshaving
a size MDxTDxthickness = 400 mmx100 mmx3 mm were molded. Each
of the specimens was divided into five equal parts along the
TD direction (that is, each divided piece is a long plate a size
of MDxTD = 80 mmx100 mm) and the central three pieces were used
as test pieces.

(9) Thermal aging resistance (unit: hour)

Evaluationwas carriedout according to JIS K7212 [General
rules for tests for thermal aging properties of thermoplastics
inthe form of sheet bymeans of ovens]. Measurement was carried
out at 150°C using a gear oven available from Toyo Seiki
Seisaku-Sho, Ltd. The timeuntil a specimen (press molded 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 and melting
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(Preparation of injection moldings)

Specimens (injectionmoldings) for the evaluations of the
physical properties was prepared according to the following
method.

The specimens were obtained by performing injection
molding at a molding temperature of 230°C and a mold cooling
temperature of 50°Cbyuseof aninjectionmoldingmachine, NEOMAT
Model 350/120 available from Sumitomo Heavy Industries, Ltd.
Example 1

To 100 parts 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 GA80
(C-1), 0.05 part by weight of ULTRANOX 626 (C-2), 0.05 part by
weight of Sumilizer TPM (C—é) and 0.1 part by weight of sodium
benzoate (D-1) were blended and mixed in advance with a Henschel
mixer for five minutes. The resulting mixture was heated and
melt kneaded in a single screw extruder having an innexr 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 9 g/10 minutes. Using the
pellets, evaluations of physical properties were carried out
according to the method described above. The measurements were
carriedout after conditioning for 72 hours at 23°Caftermolding.

The results are shown in Table 1.
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Examples 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 was

from the pellets of Example 2.

thermal aging resistance tests.

2.

The sheets were subjected to

The results are shown in Table
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Qg
of aluminum para-tert-butylbenzoate (E-1). Using the pellets,

apress sheet (1mmthick) wasprepared. Thissheetwas subjected

to athermal aging resistance test. The result is shown in Table

2.
Table 2
Comparative
Item Unit Example 3 | Example 4| Example 2
A-1 |part by 100 100 100
weight
B~-1 |part by 0.01 0.01
weight
B-2 |part by 0.05
oy weight
Composition D-1 | part by 0.1
weight
D-2 |part by 0.1
weight
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
requirements of the present invention, products were obtained
which are excellent in balance between rigidity and impact
resistance and also excellent in thermal aging resistance in

their long time use.
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On the other hand, it is clear that in Comparative Example
1, which does not satisfya requirement of the present invention,
namely, therequirement that particleshavingparticlediameters
of not less than 10 pm account for less than 15% by weight, the
impact resistance is poor, whereas in Comparative Example 2,
which does not satisfy requirements of the present invention,
namely, the requirement that particles of sodium benzoate have
an average particle diameter of from 0.1 to 3.75 pm and the
requirement that particles havingparticlediameters of not less
than 10 uym account for less than 15% by weight, the thermal aging
resistance is poor.

As described in detail above, according to the present
invention, apolypropylene resincompositionsuperiorinbalance
between rigidity and impact resistance andalso in thermal aging
resistance in its long time use and a formed article comprising

the same can be obtained.
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What is claimed 1is:

1. A polypropylene resin composition comprising (3)
100 parts by weight of polypropylene resin and the following
components (B) to (D):

(B) from 0.001 to 0.1 part by weight of an inorganic
neutralizing agent,

(C) from 0.01 to 5 parts by weight of an antioxidant, and

(D) from 0.01 to 0.5 part by weight of particles of sodium
benzoate having an average particle diameter, as measured by
a laser method, of from 0.1 to 3.75 pm wherein particles having
particle diameters of not less than 10 um account for less than
15% by weight.

2. The polypropylene resin composition according to
claiml, whereinthepolypropylene resin (A) isapropylene-based
copolymer having a melt flow rate (MFR), as measured at 230°C,
of from 0.01 to 200 g/10 minutes.

3. The polypropylene resin composition according to
claim 1, wherein the organic neutralizing agent (B) is a
hydrotalcite.

4. The polypropylene resin composition according to
claiml, whereinthe antioxidant (C) isanantioxidant comprising
a combination of at least one antioxidant selected from
phosphorus antioxidants and sulfur antioxidants and at least
cne phenol antioxidant.

5. Aformedarticle comprising thepolypropylene resin

composition according any one of claims 1 to 4.



