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ARTI CLE US| COVPCSI TI ON BACKGROUND OF THE | NVENTI mr\\m\ﬂ\“\mmm\“m\\
the inventi mmm&m t invention relates to a pol ypropyl ene

conposition and 10 an I'njection nolded article obtained by use of tNE%%sin
conposition. In" PR icular) the present invention relates to a

pol ypropyl ene resin conposition excellent in rigidity and inpact strength,
particularly in inpact strength at |ow tenperature) and to an injection

nol ded article obt aBJT\SBCM-’-\&E&UMQSUIeE” Ee EFBES REINFORO®RCY i ption of
the related art Pol ypropylene resins are wi dely enpl oyed for nol ded
articles, etPOLARROSYIHENE BEXSEN €MBESIdROMNANDIPEIE CESOMNMOLDED
processabilities. In particular, they are used in autonotive materials that
are required to have eAB4ANICAE USINGITEERESIN, COMPOIITION! t her nal
properties such as thermal distortion tenperature. Heretofore known are

bl endi ng an et hyl ene-a, - ol ef xn random copol yner or a vinyl aromatic

conpound to a pol ypropylene resin in order to inprove the inpact strength

of pol ypropyl ene resins, Ricepdupo it e isveENeoNal ¢ to a

pol ypropyl ene resin in order to I nprove the inpact strength or thernal

properties h,ascLLhermal .distortion tenperature. For exanple, Japanese
Pat ent Lai df‘glghf%gh%gi%féﬁmdi scl oses a propyl ene-based resin conposition

conprising a pro ene- based pol.yner and an.et hyl ene-a-ql efin copol yner
Wi th & floxural nbBPESSE iBHBBLRE/EIRteS 6o & RALEDTIRYICHS B551R COMPISI RGN
havi ng an inproved i npact resistance at normnal tenperature and an i nproved
i npact r esi a2 Heandpacsian mapdadetiide Qh&ﬁ%g?hi’gu%? Nethe rmaingempopitian. cal
properties including rigidity and inpact resistance. Further, it also

di scl oses thmpattidylar.stheiptesent invantiomeelptasytota pelydrepsiemepedin
styrene-but adi ene rubber can be bl ended. In addition, Japanese Patent

Lai d- Open Nom@e3tiod @&cellsnt useigidity hedrnuygat stxengsbi padtdeylasiytindmpact
containing a crystalline polypropyl ene, an ethyl ene-butene-1 copol yner
rubber, an stiréydthngt Jowopathperatuepodydes anubfpetioandoldddartidle obesined by
conposition being excellent inrigidity and inpact resistance and requiring

a short nolgidgf theGledi@BomPokiti@ct i on nol di ng processability. However, the
propyl ene-based resin conposition and thernopl astic
2. Description of the related art

Polypropylene resins are widely employed for molded articles, etc.
due to their excellent mechanical properties and processabilities. In
particular, they are used in automotive materials that are required to have
excellent impact strength, rigidity and therxﬁal properties such as thermal
distortion temperature.

Heretofore known are blending an ethylene-a-olefin random
copolymer or a vinyl aromatic compound to a polypropylene resin in order to
improve the impact strength of polypropylene resins, and blending a filler
such as talc to a polypropylene resin in order to improve the impact strength
or thermal properties such as thermal distortion temperature.

For example, Japanese Patent Laid-Open No. 6-192500 discloses a

propylene-based resin composition comprising a propylene-based polymer



resin conposition described in the above-cited publications of patent
applications are still insufficient inrigidity and inpact strength,
particularly, in inpact strength at |ow tenperature and, therefore, further
i provenent is desired. SUN 1~I ARY OF THE | NVENTI ON The obj ect of the
present invention is to provide a pol ypropyl ene resin conposition excellent
inrigidity and inpact strength, particularly in inpact strength at |ow
tenperature, and to provide an injection_ nolded article obtained by use of
the resin conpes QﬁthE@‘nerﬁé)lpﬁéél@ﬁﬂlﬁfﬁﬁ‘ﬂ‘e?fﬂfilbﬁ Oexgyabeodulps pf BPOY Kigkime? r esi n
conposition conprising (.~) from40 to 98% by wei ght of pol ypropyl ene
resin, (B) drbassltheorsddnwchmpasitipn hafingan cmpagved impasuidsastantce gr havi ng
a surface treated 2 wi th nontan wax wherein fibers contained in primary

fi bers haven@malggmperdtubeandengimpedvdd onpacttiesifdanose aplow hempergaiteage
of primary fibers containing fibers having a fiber length of 20 ~~mor nore

is 10%b j 9 | 3t 33 i ded
hat the. tor e R B A R, o

100% by wei ingé%c T%;E/ié%ﬁé& ”tli‘kgt\ﬁ%gt 1toaﬂs@|d§s%lc%re9\fhgf’ﬁll%§‘§ isﬂi:ﬁ%@%, @Bded

article obt use of f'egoing resin conposition.

DESCRI PTI ON REFERRED E | VENES . The. po opylene, { A;used in the
present in ???:'Pgﬁe & TRO %%@t%égs%‘iﬁpé% er%%lfore% céﬁgg? Eie lified by
honopol yner s of opylene d copolyners.of . propyl.eng ef.hyl ene and/ or
a-ol ef xn. The polplgfb%ﬂ’ﬂ% apayese Fatertlapd ?)pg Pygr?ﬁ&ilﬂér#&e%%a havi ng
crystallinity, exanples of which_ include a, crystalline propyl ene

hor nopol yndiiermaplgafiaresipognopiiaon CpRIpinsma CWh@%PPIYQr@Pﬁ@@&l Alne
propyl ene-a-ol efin copolyner, etc. These may be used singly or in

conbi nat i oretdylengbutenti eopslymemmyublies, ansithylemerpropylenseepodymene
crystalline propyl ene-a-ol efin copol yner includes a-ol efins having at | east
f our car borruitersndtatchebtepimconpbitiorhbeingexcebentin vigidity amdompaains,
and nore preferably a-olefins having from4 to 12 carbon atons, exanples of
whi ch i ncl uggidtahenand)repnaintinge shorbencldénd cydie psenreidjectioh emedingnd
decene-1. Exanples of the crystalline propyl ene-a-ol efin copol ymer include
a crystal | ipwcpssumiligne- but ene-1 copol ymer, a crystalline
propyl ene- hexene-1 copol yner) etc. The pol ypropyl ene resin having
crystallinity is gpgkoeAkhYy ;?foﬁg}éﬁeabéééﬂlerd%mENI&%@QitRﬁUQH&!tHEﬁhopPastic

crystalline ethyl ene-propyl ene bl ock 3 copol yner ox' a m xture thereof.
or & it ur o I B B B DTS ASRE PR S e
copal yrer | CHHSBRHERSRE B IREientIR ZEHEH L TReBL LN ERERR P! e B ook
por i on._ wiFAC0Eyigs B FafECe XERE RTRE Beillefy MRl CRRRRRERE ) one

random copal yner orti.or& whi,.ch is referred to as a second segnent.
inmiprovement 1s desired.

SUMMARY OF THE INVENTION
The object of the present invention is to provide a polypropylene
resin composition excellent in rigidity and impact strength, particularly in
impact strength at low temperature, and to provide an injection molded
article obtained by use of the resin composition.
The present invention provides a polypropylene resin composition
comprising (A) from 40 to 98% by weight of polypropylene resin, (B) from 1

to 30% by weight of basic magnesium sulfate fiber having a surface treated



The crystalline ethyl ene-propyl ene bl ock copolyner used in the present
invention is preferably a crystalline ethyl ene-propyl ene bl ock copol yner
wherein the aforenenti oned propyl ene honopol ymer portion (the first
segnent) has a limting viscosity nunber [r~]p of fromO0.7 to 2.0 dl/g and
t he propyl ene honopol yner portion (the first segnent) has an isotactic
pentad fraction determ ned by 13C-N1~IR of 0.97 or nore. The content of the
pol ypropyl ene resin (~ to Be usegjin the,prﬁsent,inve?tion is from40 to
98% by wei gWith BeetaR MAKWhemINGEPars 9Btained B Rpimary fikeys hegktatht of the
pol ypropyl ene resin (~ is less than 40% by wei ght, the inpact resistance
may be i nsuvieragefibpr Wrgtdaef from: héo dOntmmndeitreperse 083859 maingy, fibdre
rigidity may be insufficient. The process for producing the polypropyl ene
resin (~ t @oheaiming fibers havingeadilerilougitt bHRO iusn notm@erisi X% &l weight or
restricted, and is exenplified by bulk polynerization, solution

pol ymeri zatlb§Nan8 (@) MonRal to"BI% 43t weibhtafdallaprovidsd thalk XHetbeAtweBht Whi ch
are known processes and may be in either a batch node ox' a continuous

ode, - USI NG ankAGHIHAEE QPR AndH BdfusteRANTON, B AGREAL ThUSt, €. 0.,

known Ziegler-Natta alyst's, netal locene catalysts, and catal ysts

For sgoi ng_Barynes Fo/sRPEx +EbEabeideh b BieEH hiVTaBI BFEER SHaliE By yeF
cont i nuous 9 hase. pol yneri zati on. The process for producing the
crystalliné Zﬁﬁgﬁ’@ﬁ@”ﬁg b PERERASYER ¢ opol ymer is preferably a production
ot osence of ‘a <bBEAIEEH RESTRAPION OR eRR TR R ERIBANE s 2 o s
crystalline propyl ene honopol y i

m?r porqtil_on which is the first segnent, and
subsequent |y, in Ehepelypaorylage (Adusod dndha Mresanpyventionris nodpol yrrer i zed

to obtain an ethyl ene-propyl ene random copol yner portion, which is the
second segparticu westiricted gndsis exemnlifzedby homonokymess pEprepsdennante
present invention nay be a basic nmagnesium sul fate fi ber obtai ned by

wet - t r eat i rgpolyinhdrsaofdirepglesieowitdieatihyde mengadior cobledohi lihé polypropyjane
shearing effect, a slurry of basic nmagnesi um sul fate which is obtained by
hydr ot her méh) $y prdfesilsyuspolypiagyient ussinhhving apstaitigites exampysl oxi de or
magnesi um oxi de as raw nmaterials and fibers of which are entangl ed together

and aggr egafledh ihBRIRDY cHystallimngtdgideddHodicpRBabfth ER&tRRGIC NMagnesi um
sul fate fibers entangl ed toget her and aggregated, simultaneously breaking

fibers havi | ] Tyied) a OB RaBthAprdpylénd-Bséle iR opyBimge fiber
length to %@?y%ge ~mb9héeﬁaet%%éﬂt’he \A%(E)!}%Fe i bergl,' I?Ireati ngetlheio?sgfjrféces

Wi th montanivaxrpbid bl BPusdEYRIAY iR 9n c%%iﬂéﬁbﬁ%ft?iggtﬁ{ﬁog@ﬂﬁﬁi din

primary fibers of the basic magnesium sulfate fiber 0 be used In the
presert | et om e AASHAAA QP SIas BOMER BT
cont ai ned icgpglgf?né)rr fn@&gesf&%?éﬁng La%heg Ref Gt W@aﬁjbgma%ggs?b?eferably

a-olefins having from 4 to 20 carbon atoms, and more preferably a-olefins

having from 4 to 12 carbon atoms, examples of which include butene-1,

pentene-1, hexene-1, heptene-1, octene-1 and decene-1. Examples of the

crystalline propylene-ci-olefin copolymer include a crystalline

propylene-butene-1 copolymer, a crystalline propylene-hexene-1 copolymer,

etc.

The polypropylene resin having crystallinity is preferably a

crystalline propylene homopolymer, a crystalline ethylene-propylene block



fiber is smaller than 7 ~m the rigidity may be insufficient, whereas when
exceeding 10 ~,m the inpact resistance may be insufficient. In the basic
magnesi um sul fate fiber (B) to be used in the present invention, the
percentage of primary fibers containing fibers having a fiber length of 20
~mor nore is 10% by weight or less, preferably 8% by wei ght or |ess)
provided that the total weight of the basic magnesium sul fate fiber (B) is
| et be 100% by weight. If the percentage of primary fibers containing
fibers havi#@polymeber 2 mrgume sherpl-nPartinpleslereaferre dign exystpllgr: | t he

i npact resistance may be insufficient. The basic magnesium sul fate fiber
(B) to be usthgléne propyems bhickicopelitrhenor a midiase of aagpetallinesul fate fi ber
having a surface treated with nontan wax. If the surface is not treated

W th nmont arethglend-propylpee blekrepoljmer ahfier crypeailinetpropgldheat | ow
tenperature may be insufficient. |~Tontan wax is a nontanic acid ester,
which is a yemepblyhiit anic acid is extracted fromlignite and mainly
conprises a saturated carboxylic acid having from28 to 32 carbon atons.

NI ont i i foqls d
toochat Wax 0P mamyt Sy B R bR RRS Slocic AR Bty IBRTRed fRCS
terifyi f { ani hd W t.vl, I d ni fyi
Cheremai i HgoBat oot Leathiithe St Shiitath HER e RORPEBECS Yor
Cnvent | on QTP HTISECE GUBRF SORPRALITE GRFTINR, WHieh o R Spers e BEof o
cap able of exhibiting a high shearing effect, a ?I urry of, basic¢c nagnesium
sulfate V\his@lgnl@toﬂﬂai%@t e‘l’ﬁ/‘@i‘%ﬁiﬂéﬁﬁﬁﬁn QR FRROLEMEGE iDegtion, which is

referred to as a second segment.

The crystalline ethylene-propylene block copolymer used in the
present invention is preferably a crystalline ethylene-propylene block
copolymer wherein the aforementioned propylene homopolymer portion (the
first segment) has a limiting viscosity number [n], of from 0.7 to 2.0 dl/g and
the propylene homopolymer portion (the first segment) has an isotactic
pentad fraction determined by 13C-NMR of 0.97 or more.

The content of the polypropylene resin (A) to be used in the present
invention is from 40 to 98% by weight, preferably from 50 to 88% by weight.
If the content of the polypropylene resin (A) is less than 40% by weight, the
impact resistance may be insufficient, whereas if the content exceeds 98%
by weight, the rigidity may be insufficient.

The process for producing the polypropylene resin (4) to be used in
the present invention is not particularly restricted, and is exemplified by
bulk polymerization, solution polymerization, slurry polymerization, and
gas phase polymerization, which are known processes and may be in either

a batch mode or a continuous mode, using a known stereoregular olefin

4



6 magnesi um sul f at e and nmagnesi um hydr oxi de or nagnesi um oxi de as raw
materials and fibers of which are entangl ed together and aggregat ed,

t her eby di sentangling and di spersing the basic nmagnesium sul fate fibers

ent angl ed toget her and agD egated, sinultaneously breaking fibers having a
|l ength of 20 ~, mor nore so as to adjust the average fiber length to 7 - 10
p. m heati ng the whole fibers, treating their surfaces with nontan wax,
filtering, terin and dr Desc n nore etall t he

af or ement i oﬁ@ RPHARAPR GALHYS é’sg kpng E%Q{@BF%‘X‘F%é oits n@@ﬁ%@?‘iﬁﬁﬁeoxi de
is dispersed in an aqueous nagnesi um sul fate solution fir st. Since it is
necessary offialyeisapndwatalyrtseamprsitmeanbinasions thesgef v quwomagnea um
hydroxide in a . reaction system it is also possible to obtain nagnesium
sul f at e fr opreegss univchiabithe dork goagys pslymehigation indethofthare @ptmtadl3t i on of

t he agueous magnesi um sul fate solution nmay be adjusted properly dependi ng
upon the reagtbdied. enmrfah«eaem@aﬁltmlmeuecga@@ndb@tpo@ﬁm@hmmesI um hydr oxi de
or magnesi um oxi de to be di spersed. However, is usually froml.5to0 5

nol /L, preferably for he
reaction tenperat %&%ﬁ%éﬁogﬁle ??gmof&l@ CTI%ta\lhﬁ%%ﬂe%d%mw@imgc% be

formed, and 8;%188{5‘1‘19 r@feﬂ Blye%i:%od@lspeﬁ%ggé AW hof %?ﬁiggﬁaﬁys' um

hydrOX|de or nesi um oxi I'S pre era wei ght or

| ess, nore pre [ om fro .of the
Vi scosi ty OB Wﬁegﬁg %IB%BOPO}W%(I% %){ t@?e-lpggé urorqq{’l %kg %(Bel%m@ %lggﬁd t he
ease of stirrj The reaction t erature t he hydr ot.her mal nthesis is
usual |y froﬁ?i]‘./é’gert%até%@a adyﬁ‘tffé)rczﬁag,n Prcﬁ'ﬁ??giin?(?ri ng homendy Vfleé'wpm nts
of 7 | owering the ¢ ration of magnesi um sul f te, shortening the
reacting teRPELGRVEIC ?‘alﬁdi?’@ 'Sk EBRBSRL A NG FH %‘?CH*?@} TR %ﬁ‘-‘@ElgLﬁtég?:n t he
hydr ot hermal reaction is usually from1l to 15 kg/cnR2, preferably from3 to
10 kg/ cnR. oihidene aad nrpayianectiestopobanerizad ite ogtast@l anjethyjane prepylenen, it
is usually carried out under stirring so that the solid comes fully into
contact wi t handenl|dogalyinerTperti@acyhich sithe second segmgnt.rom 0.1 to 5 hours.
The 2Nl gSO~ NI g(OH)2 3H20 contained in the 2MgSCa |IVIg(OH) 2 3H20 slurry
obt ai ned by the aThedmsit mapeadspmcadfate fibar (Binpobadised ia thegtresaviter e
fibers having a |l ength of about several mcroneters to 50 ~, mand a
di anet er of idvedtidh thalytbédla haisiy @agngsiegasatfatdNEber obtuin@dsbgd WetgreAbligS0: ~
NTg(OH)2 3H20 slurry is subjected to a dispersion treatnment using a
di spersi on e aelisputsidicdenye E?ﬁaﬁlebﬁre&h@lgﬁfr@ﬁﬁﬁﬁh aheafingaiffeafigd ed and

r

di spersed into primary fibers. is operation can eak the fibers with a

fiber |engt Qll.ﬁ'i‘y%@bam@rﬁﬁgﬁ@élﬁnpQﬁffﬁlten@fﬂlé}{‘lstMaZMcgﬁP‘hydlzgfl}%%lz 3H20
slur ry and nmakes it possible to control the reaggregation of fibers caused

by entang| esyétgﬁggs@uéﬁﬁgﬁgagg@smpgﬁ AREDAnd At Ao Be! Si on devi ces

for slurrie as the |sperS|o I ce. Pre erred are

hi gh- press“beao‘?{efsﬂhﬁfb;&%(%'rﬁgzsﬁx[%ﬁ&lglssa"x‘?d fﬁ'bi%g‘segﬁ%h?&?a?eaé’ﬁﬂxglé’é appl ying

a hi gh sheari orce ereof i nc onbgeni zers

POLYTRON angog'\élt er armcc% Eﬁteab L]r?erfe[@ rRléﬂrN;«lﬁllohny a% hﬁ%e}smg the basic

magnesium sulfate fibers entangled together and aggregated,
simultaneously breaking fibers having a length of 20 um or more so as to
adjust the average fiber length to 7 - 10 jum, heating the whole fibers,
treating their surfaces with montan wax, filtering, dewatering, and drying.
Fibers contained in primary fibers of the basic magnesium sulfate
fiber (B) to be used in the present invention has an average fiber length of

from 7 to 10 um, preferably from 8 to 9.5 um. If the average fiber length of



Further, the slurry resulting fromthe dispersion treatnent in the

above- nenti oned nethod is heated and the surface of 2NIgSO E |~Ig(OH)s
3H-~0 is treated with nontan wax. Though nontan wax is insoluble in 8
water, the treatnment can be achieved in a relatively short tine by adding
the wax to a slurry heated and stirring the mxture. |~lontan wax may be
added in either a powdery formor a block form Preferred is the addition
in a powdery form The tenperature of the slurry at the tine of addition of
nont an wax E/Ige tioars ccg/ntalmg 5 PR Py Ky Eéﬁﬁe@f{%@rﬁsﬁ maghessontlEse.  When
montan wax is added, it is preferable to stir with a | owspeed stirrer for
a period of fiber s smadler shandt em, The rigidityymay batisgufficientroviieneanaxhdrs
subsequent|ly subjected to filtration, dewatering and drying in usual

met hods, yi exebeding 6 hastle impaestesivtantd atay bé hesuffiBlento be used in the
present. The basic magnesium sulfate fiber (B) to be used in the present

nmay al so be granul@tRé baBicomageesiseh ¥ulfhenfibar (Botoeke idsd of tEOpresBhtf or m
The talc (C) to be used in the present invention is not particularly

restricted andyrou!sBldetedn iBL LEHrORLA NG ONodtiliE @A0E IOy U abad

magnesi um si[icate. cryst ructure the bra

Chr e ot ruct RgPRR 200t gy iy befiht BabPRIERY 5P b2 nBhOR on
oo b Bt PSS A
e gk be B, bR N bt e R R o be
used in the_present invention is not particularly limted, but it is

t
pref erabl y fibershaving aaber lenathrad 30 kR MOre px¢epsksck0% by weghtethay t he
average particle diameter of talc 9 is meant a 50% equival ent particle
di anet er Dubmpattcresisteticé may he insufligiented di stribution curve by sieving
anal ysi s measured by suspending talc in a dispersion nmedium such as water)
al cohol , or the |Tke basiaupagnesivm isifgsé fibedi{Bett be used parthe presesitze
di stribution analyzer. The talc (C) to be used in the present invention may

be enpl oyedimgntiecisvebasictrhaghesam sukdatenindr ha¥ingransiurfued yreatéd meyh be
enpl oyed after the treatnent of its surface using a variety of known sil ane

coupl ers) tinoaBhtWHEUPIfRhS su@facsUs e taddted Swich msntiiroWak, f1d Inipasi ds,
hi gher fatty acid esters, higher fatty acid am des, higher fatty acid salts

o, ) bRl 8 S et horiapisluadigpy oA AR
producing the pol N IeAe d £ 3hShCATPAE!d dse8r, b hichSs a wax. Montanic
acid is extracted from lignite and mainly comprises a saturated carboxylic
acid having from 28 to 32 carbon atoms.
Montan wax may be one available in the market. Examples thereof
include Hoechst Wax OP manufactured by Hoechst. This is a product
obtained by esterifying a part of montanic acid with butylene glycol and
saponifying the remaining part of that acid with calcium hydroxide.
The process for producing the basic magnesium sulfate fiber (B) to
be used in the present invention is a process comprising wet-treating, with a

dispersion device capable of exhibiting a high shearing effect, a slurry of

basic magnesium sulfate which is obtained by hydrothermal synthesis using



present invention nmay be those using a kneadi ng device such as a single
screw extruder, a twin screw extruder, a Banbury m xer and a hot roll. The
addition of the ingredients to a kneadi ng device and the m xing of the

i ngredi ents may be perforned sinultaneously or in installnments. Such

nmet hods are exenplified by, but are not restricted to, the foll ow ng

nmet hods. (ytethod 1) A nethod in which pol ypropylene resin (A) and basic
magnesi um sul fate fi ber. (B) are kneaded together and then talc (C) is added
and stirr ed magnastumosligteand magnasmmmichopsle o BIRgNeRIR O%ide aayawnd
talc (C are kneaded together and then basic nmagnesi um sulfate fiber (B) is
added and smiateethls apdditerd whichetre@ntanglad toige podrypndpgimagatedsi n (A
and basi c magnesium sul fate fiber (B) ar a kneaded in advance to form a
mast er bat chhe®y disbhemgling hrd ddigarsiag whd bagionypgopyhenaulfesifibdxd) and
then talc (C) is added and stirred. (Method 4) A nmethod in which

pol ypropyl epgdesieh tbéét}fé'ﬁchﬁ@h%g(e%xé’d,%iﬂﬁrﬂ@%ﬂ usPOBENInE HhRdY ﬁ!&%ﬁz% )9 and

forma master batch, which is then diluted with polypropyl ene resin

basi ¢ magnesg] | i her ) ol [ Q A

met hod in mﬁ%@h;dgl%@%‘p% %ﬁ%e% )asand"ﬁﬂggﬁj%}?éqrr%é%geafﬁe sﬂFPg%ﬁ ?bglros%@},
and pol ypropyl ene Si ~.and tal ¢ o L i.val re kne d.in
Rvance. " ana0BEbEY fol i iy die HrinsERRRG WP tordef AR RE

m Xt ure. Thgl1 kggl_di ng t&g&erature is usually from170 to 250C, preferably
from 190 to%9%EEC 1 #RaRAEIHI MY tine is usually from1 to 20 ninutes,
preferably from3_to 15 m nutes. d%l ;iss the@&?j ect of the present invention
i s damaged, to thDPeserpErBHPYrRe dekailnn ?F’@ﬁtkf’f‘le@kﬁog%@%tprp?ﬁﬁénti on
may, as required, be added additives such as antjo:cidants) ultraviolet
absor bers, magnesiemshydogidamer magnestimioxide tedispersashivern RANEOUS Or s,

flame retarders, neutralizers, blow ng agents, plasticizers, nucleating
agents, ant ragesigmedfite, sohwtion frst| i Yinicagt myeecessTtieoplyl tpmlbpy| ene resin
conposition of the present invention can be forned into injection-nolded
articl es bynoagisiukirenifatetoestisowgetihel wghtmagnesiven hiydr@eadeiing ar, the
resin conposition is suitably used as injection-nolded articles for

aut onobi | esresdifh &isteaQit iy 4138 popsibl@tsobidif tm ipgRediupaselfsteafiombsuiperis. 11
EXAyl PLES The present invention is described by way of Exanples and

Conpar at i veaExdedid @sagridar@vehydiokedd.nvention is not restricted to the
Exanpl es.

The concentration of the aqueous magnesium sulfate solution may
be adjusted properly depending upon the reaction temperature and the
concentration of magnesium hydroxide or magnesium oxide to be dispersed.
However, it is usuall.y from 1.5 to 5 mol/L, preferably from 2 to 4 mol/L from
the viewpoints of lowering the reaction temperature, the stability of
2MgSO,- Mg(OH)2- 3H20 to be formed, and economical efficiency.

The concentration of the magnesium hydroxide or magnesium oxide
to be dispersed is preferably 10% by weight or less, more preferably from 1
to 6% by weight from the viewpoints of the viscosity of the 2MgSO,-
Mg(OH)2: 3H:20 slurry to be formed and the ease of stirring.

The reaction temperature of the hydrothermal synthesis is usually

from 100 to 200°C, preferably from 130 to 180°C from the viewpoints of



First, shown are Production Exanple 1 of the basic nmagnesium sulfate fiber
(B) to be used in the present invention and Conparative Production Exanpl es
1 to 3 of basic magnesium sulfate fibers that do not satisfy the

requi renents for the basic magnesiumsulfate fiber (B) to be used in the
present invention. Production Exanple 1 One liter of a 3.0 nol/L aqueous
magnesi um sul fate sol uti on was prepared by dissol ving nagnesi um sul fate
pent ahydrate in water and then 40 g of magnesi um hydroxi de was added and
ful l'y di speloseeringiibe caneariration Oﬁrmaneélmsﬂé#aéeeﬂmﬁemngameotqaaa@gand was
allowed to react for 2 hours at a tenperatur a of 160C and a pressure of 6
kg/cm G f tempetadurs, and thelecapomicabeffiiemaeyy. Tsd prpsaudé epshei on devi ce,
honogeni zes, nmanufactured by Gaulin, a dispersion treatnent was carried out
at a pressuhgdafthébflak géaation 3 uAidleyr frbentitod 5t khe'caizspesfsiably fromrd/td o 60C,
surface treatnent was carried out by adding 1.5 g (corresponding to 3% of
solid (A) fopnemm®f $inkerhadhrotBermalwbadiod fa BylikaRrplatreaftdostikig i N9
for 30 mnutes.” The slurry was filtered, washe dried, yielding 50 g of

d and
solid (A). ﬁ%%%ﬁ%/%ﬁ]ieéﬁﬁf'}ihﬁﬁr gﬂi‘x"l‘iﬁls%o*thalf"t%gp?ig p s"ﬂvllf"ﬁﬁo eBhaicped as

a result of SI'S. ySical properties of s are“shown i n Table
1. Conparatjyv r oductj onwExaml.e 1. . i & fy slugr repared by
use of an a‘(}'tlﬁbﬁé%gqg%d‘i rnlr]?fr B%aq%ﬂ%éxgn‘%h galy %glén 'ela e%illoérﬁoc.
Thereafter, surf { cairied out by.addi .

(corr espondi ng tgﬁg?tzé&gégﬁﬁgg@@? Mf%fralﬁﬁ%mgﬁe%@%@@éﬁ@% ured by
Hoechst and irring for 30, mnutes. The slur was filtered, shed and
dried, yiel aflfa@ Syrey Shtaingd By thy aloremaniionad Prcess 19 a srimpaynd g o) a

3HO, was obtained as a result of .analysis. Physical properties of solid (B)
are shown i statamhere fikesabavang adepgBhokrba sevanpl micromaters tepOpms| urry
prepared by use of an autoclave as in Production Exanple 1 was subjected to
di spersi on andatdmmetar ofifyome suitel pim 286 aggregated. G usi ng a di spersion
devi ce, honogeni zer, manufactured by Gaulin. Thereafter, the resulting
slurry was filterNdxtwheheduknog 8Mg80, W g{QiHhg 3HOgslofrrs ¢ subje@ed td a
rational fornula, 2MgSO~ My(OH)~ 3Ha0, was obtained as a result of

anal ysi s. Phjpetdbn Riadritessinf ss@ispdrdieh devieshalthdrebyahbdibkrs
Conpar ative Production Exanple 3 One liter of slurry prepared by use of an

autocl ave aggigRiQibfd HRenExasiHnkd didpetffdeinteprimasy fibkier ePhiswashed and
dried, yielding 50 g of solid (D). A rational formula,

2V1 g30. ~y| gé@gag%%;ﬁaaa% biak R AboRAwAH Afibes l@r%%gfofw;'tfﬁs&smo?@yg cal

properties o (D) are shown in Table anpl es) Exanple 1 and

comparat | veo @il thd OMESRIL MEQIDL 8H:0 AALKPAARMERE [tsBiHIORPOSI t i on

usi ng the basic nagnhesi um sul I ber obtained in the foregoing Exanple 1

and an inj e&;l{t%'l {1 1%ia%%ré’gsit?c91 bPfibers caused by entangle of long fibers in
‘ subsequent steps.

Ordinary dispersion devices for slurries can be employed as the
dispersion device. Preferred are high-pressure or high-rotation type
dispersion devices capable of applying a high shearing force. Examples
thereof include homogenizers (e.g.,, POLYTRON and MEGATRON, available
from KINMATICA Inc.)

Further, the slurry resulting from the dispersion treatment in the
above-mentioned method is heated and the surface of 2MgSO.+Mg(OH),:

3H:0 is treated with montan wax. Though montan wax is insoluble in



13 resin conposition and for polypropyl ene resin conpositions using the
basi ¢ magnesium sul fate fi bers obtained in Conparative Production Exanpl es
1 to 3 and injection-nolded articles using the resin conpositions. Physical
properties of the injection-nolded articles were neasured according to the
foll ow ng nethods. (1) Flexural nodulus (FNI, unit: kg/cnR) According to
JI'S K7203, flexural nodulus was neasured at a span of 54 mm and a | oadi ng
speed of 2 Mmimn using a 3.2 nmthick test piece. (2) lzod inpact strength
(1ZOD, uni twalgy &he sraatmeataag bryachieyed ikpiredatiyelyshoypsure dyrasking was
measured at 23C using a 3.2 mmthick test piece that was notched after

mol di ng. ( 3heFxhkitng: slargghheateoand stirsingtthe (Fivgure unMantkg-way mgebe di ng
to JIS K7211) the presence of failure was checked using a flat plate with a

si ze of 100addecdkinl@Rhstmpodvdetry (foimaknebijckaorm. t faiefgiredds thé additesd
tenperature of 23C or -10C, under conditions: a dart dianmeter of 1/2R a

hol der di am@ltggoqffdeg ifvghes and a | oad of 3 kg. Fromthe dropping height at
50% failure, the fa'Yure energy (height x 3 kg) was cal cul ated. Exanple 1

by Surni tom: Chom e RS0l S HRYRIERY A0RS(05S T G RO T mar VAR
and 5% by v Grr SERr SRl b ppmebiryrR o RSl R B erdatt o
Exanple 1 were.m xed,col.lectively with a.tunmbler m xer, kngaded with.,a twn
Sor ow kneadirs id egdnty it ds DEelFRbib A St iA Aol Grapd ShseShi aumeriod

pal | eti Zed'zc;rmﬁhtgseézl' gtoieyvere obtai ned. (1-2) Injection-nolded article

The slurry treated with montan wax is subsequently subjected to
filtration, dewatering and drying in usual methods, yielding the basic
magnesium sulfate fiber (B) to be used in the present. The basic
magnesium sulfate fiber (B) to be used in the present may also be
granulated into a densely granular, granular or cottony form.

The talc (C) to be used in the present invention is not particularly
restricted and is usually a matter obtained by pulverizing of hydrated
magnesium silicate. The crystal structure of the branches of the matter is
a pyrophylite type th;'ee-layer structure. Talc is made up of a laminate of
this structure.

The content of the talc to be used in the present invention is from 1
to 30% by weight, preferably from 5 to 25% by weight. If the content of talc
is less than 1% by weight, the rigidity may be insufficient. If the content of
talc exceeds 30% by weight, the impact resistance may be insufficient.

The average particle size of the talc to be used in the present
invention is not particularly limited, but it is preferably 4 um or less from

the viewpoint of impact resistance. By the average particle diameter of talc



An injection-nolded article was obtained by injection nolding the pellets
obtained in the above (1-1) using an injection nolding device (Toshiba

| S150) at a cylinder tenperature of 220C and a nold tenperature of ~0C. The
physi cal properties of the resulting injection-nolded article were neasured
and the results are shown in Table 2. Conparative Exanple 1 Pellets and an
injection-nolded article were obtained in the sanme manner as that of
Exanple 1 except that solid (A used.in Exanmple 1 s, changed to solid (B)
obt ai ned i nsaBApaF 413076 eprb@miert Bﬁr@éar%a@eierdﬁgw%’@é@t%gm Fhysi cal
properties of the injection-nolded article obtained were nmeasured and the
results ar eiIEhgvatedmiiS’iaﬂbletlm cOovepby atgvieg Bxalysie neaparedby arspeading

i njection-nolded article were obtained in the same nanner as that of

Exanpl e 1 etadeph atdiapersidrt ehedpnusech s watarmpleoHolnas thdhhikgatsihg asol i d (O
obtained in Conparative Production Exanple 2 descr ibed above. Physi cal

properties @hitifeghléeliticnafBhndtRld ok dieplinitiadanalyzerrasur ed and the
results are shown in Table 2. Conparative Exanple 3 Pellets and an

L1 ot o 7ol Sed 6 ey e e b, SRR BEGHIA y (

e
Exanpl e 1 except that so A) use anple 1 was ¢

obt ai ned i r.at.i P i . Cyl b ysd cal

properti esnroe&{%g ‘?{ntj!h\ég iaog’?c#%{l'gggngﬁﬁq@%@l%tﬁeg? ‘niétég \?,t\grb g eﬁéggoﬁgc?ﬁ%d t he

result' are,shown in Table 2. .15 .Table 1 .

br oduct | onciAPARRORERNS A48 AR A e lgjayn silane couplers,

1Producti onProducti onProducti onExam | e 1Exam.l e 2Exam l'ﬁ 3D sper.si onDoneNot

doneDoneNot tLEFHER %%ﬁﬁ’lﬁrcﬁﬂrg?f)tﬁ/&ﬂg S angher fatine¢idss edaby

fiber9.314.89.312. 1l en .t h nPercent age, of 6, 223. 14. 522. 8pri mar o
r9é1d¥ﬁ'}ﬂ kke in

fi ber scont A% egtarspbigharifattyaqd weridesghigher fatry-aqd sals
Fl exural | zod inpactFal | i ng-wei ght inpactnodul usstrengthstrength
(FW) (FNI ) (ardeDye itngprevk the mtegfactdladizsdraresstakhe golypropylene resin (A)
1314004. 3301125Conpar at i ve315003. 828983Exam | e
1Conpar at i vl 6008 ps@eSHsrdmpetebd@ynpar at i ve318004. 229474Exam | e 3 Exanpl e
1 is a polypropylene resin conposition using basic magnesium sul fate fibers
obt ai ned in Produlhé prodesaipt produdihe the ppbairopglensatekif yoragositnf eaher e of
the present invention) and an injection-nolded article obtained using the
resin conpasickbAinventich fla§ehe those using a kneading device such as a single

screw extruder, a twin screw extruder, a Banbury mixer and a hot roll.

The addition of the ingredients to a kneading device and the mixing of the

ingredients may be performed simultaneously or in installments. Such

methods are exemplified by, but are not restricted to, the following methods.

(Method 1) A method in which polypropylene resin (A) and basic

magnesium sulfate fiber (B) are kneaded together and then talc (C) is added

and stirred.

(Method 2) A method in which polypropylene resin (A) and talc (C) are

kneaded together and then basic magnesium sulfate fiber (B) is added and

stirred.

(Method 3) A method in which polypropylene resin (A) and basic

magnesium sulfate fiber (B) are kneaded in advance to form a master batch,

10



that the products are excellent in rigidity and inpact strength, especially
i npact strength at |ow tenperature. Contrary to this, Conparative Exanple 1
is a polypropy lene resin conposition using a basic magnesi um sul fate fi ber
obt ai ned in Conparative 16 Producti on Exanple 1) the conposition not
satisfying a feature of the present invention, that is, the average fi ber

| ength and the percentage of primary fibers containing fibers having a
fiber length of 20 E~-mor nore, and an injectLoR-?Dlded articlﬁipbtained
using the rebich sdheaslifnied with pajyprepylengresinhd) gnddibenstale () ssaddadci ent
in inmpact strength, especially inpact strength at |ow tenperature.

Conpar at i vearkatipteel. 2 i s a pol ypropyl ene resin conposition using a basic
magnesi um sul fate fi ber free of surface treatnment with nontan wax) which is
a feature diMéthedpt)esnheilvdent which pblypiragtens résimp@)atrid/ ealP(OYues i on
Exanpl e 2) and an injection-nolded article obtained using the resin

conposi ti orkndddedstogh @ity inhadvdte tBIBMc fRter bARH, WIHERIS théh UIRRE
strength, especially inpact strength at | ow tenperature. Conparative

Exampl'e 3 i9ich Y YRISIMLL BERTR) BrdAIRRE hld M sHh 0 B RNcS (BPGORRRLEY

sulfate fiber free of “surface treatnent wtif nontan wax obtai ne
Conparati V%ﬁ‘{?ﬁ#‘%ﬂ on Exanple 3 which does not satisfy a feature of the
present in . that is, the average fiber length and the ratio of

primary fi S,C ai pi ng..fibers, havi a fiber lLength of 20 E-m or nore,
and an i nj gﬁ?tbﬁa%l d&dngﬁqdd”ewbb&hpﬂgalwlﬁﬁet(‘ﬁgaﬁggaﬁ’“bmﬂqrﬁn. It is
clear that t pr.odu are ipsuffigcient especially in,inpact strength at

| ow t enper a%‘-\?faé? Hher 4B cand pelmsenkloane regilA) ala% é%lﬁdﬁagretsse@%elw aent

i nvention, a polypropylene resin conposition excellent in rigidity and

i npact st r derpadeddgmdiancey andpyentualivpemhining thy kr@ﬁﬁ@damagf@rss andpt ai ned.
An injection-nolded article is al so obtained using the pol ypropyl ene resin
conposi ti orkneding Yhemix¢urd.ai ned is: 1. A pol ypropyl ene resin conposition
conprising (A) -from40 to 98% by wei ght of pol ypropylene resin, (B) froml

to 30% by wei ght THe kasadingaipmesératusis aswnlly frem A30ito @58°€upfedomblyeat ed
with nmontan wax wherein fibers contained in primary fibers have an average

fiber | engtffodf 190 @2304® 1Dhe kineadthd tiend By G 1ag froad 16i A0Mynhiidaer s
containing fibers having a fiber length of 20 pmor nore is 10% by wei ght

or less, anflefdehbly Adnd 3tte BPKiRMtewei ght of talc, p r ovided that the total
wei ght of the conponents ( 4), (B) and (C) is adjusted to 100% by wei ght.
Unless the object of the present invention is damaged, to the
polypropylene resin composition of the present invention may, as required,
be added additives such as antioxidants, ultraviolet absorbers, lubricants,
pigments, antistatic agents, copper inhibitoi's, flame retarders, neutralizers,
blowing agents, plasticizers, nucleating agents, antifoaming agents, and
crosslinking agent.
The polypropylene resin composition of the present invention can be
formed into injection-molded articles by a well-known injection molding
technique. In particular, the resin composition is suitably used as

injection-molded articles for automobiles, such as door trims, pillars,

instrument panels and bumpers.
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2. The pol ypropyl ene resin conposition according to claim1, wherein the

pol ypropylene resin (A) is a crystalline ethylene-propylene block copolyner

conprising a propyl ene honopol yner portion and an ethyl ene-propyl ene random
copol ymer portion, wherein the propyl ene honopol yner portion has a limting
vi scosity numnber [r~] p of fromO0.7 to 2.0 dl/g and the propyl ene

honmopol yner portion has an isotactic pentad fraction determ ned by 13C ~1IR
of 0.97 or nore. 3. An injection rmloﬁif .{Dti csjte obt ai ned by use of the

pol ypropyl ene resin conposition acc f \8 laiml or 2. is

.A..AA.AyAY A . Ah. A A AA AAL . AAL A A AACAl . Ah. AF. A. Ah8\ xaM

WEM tp"u""#HE#, AR psesedltzp&'al]ma]lca]iesqwaqih‘} vedycal Ezpogllenhnd] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c(a]cTa! |l BBELEEE; "}

(M ((2) 7) P+Cohipahraties Fxasrplesh FHowaied, Hlaalveatwnajka]jtarkedted]toaheal ca] cal

ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal GHHHI JPL"
NANP>TDT_WKKkh ]_" & ' aaab&ceccc@l}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] cal

ca] ca] ca] caJ ca] caj ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @d

dddt ki akokmooL 2REG lenowd acapabBcAREE @A L AalnAlc Rl aaksALGa o2l cal

a] ca] ca] ca] ca] ca] caJdaJcaJcalcalc

oo 4 %ﬁ%‘t@*‘ﬁ@f@ﬁ@]’% SRR GREY 443 Crmparativg - s1000 ¢
Looa| & ) - FFoduett %?r‘x‘aﬁl%a“?“é%%ﬂa%%ci{%éa% i gl ihebd naqgonot ()

Illg]t :jg;/“g‘cw %%f%ocy%llygq@e%&% %%%1 Basic IrrzlLa(l);ﬁlesmm Sulfate fiber (B) to be used

in the present invention.
Production Example 1

One liter of a 3.0 mol/L aqueous magnesium sulfate solution was
prepared by dissolving magnesium sulfate pentahydrate in water and then
40 g of magnesium hydroxide was added and fully dispersed. Thereafter,
the mixture was placed in an autoclave and was allowed to react for 2 hours
at a temperature of 160°C and a pressure of 6 kg/cm2-G for 2 hours, yielding
1 L of slurry.

Using a dispersion device, homogenizer, manufactured by Gaulin, a
dispersion treatment was carried out at a pressure of 150 kg/cm2-G. After
heating the dispersion slurry to 60°C, surface treatment was carried out by
adding 1.5 g (corresponding to 3% of solid (A) formed) of Montan Wax OP
manufactured by Hoechst and stirring for 30 minutes. The slurry was
filtered, washed and dried, yielding 50 g of solid (A).

A rational formula, 2MgSO,*Mg(OH)2* 3H20, was cbtained as a
result of analysis. Physical properties of solid (A) are shown in Table 1.

Comparative Production Example 1



104| s<109%4| & ()-!xL- 109%1| 4| & ()- !xL- 10%| 4| & ()- % ()*aVK@ 10'd 10 10
10" s<s109%&' ()-) 109 ()-) 109& ()-!s!10%& ()-Y !'109& ()-Y *E>}!} <VK@

10! 1 d! 10%008' ()- @ 109%3& ()- @[ L' 109& ()- L' ! 109%6G& ()- ! Qs! 10%& ()-s! 10938
()-11tuj _@ 10!z 109B& ()- 10G 10G 10GL<10%3& ()-s3

10938 ()-Y'Q'!110%@a& ()-M'10%3&' ()-Mp"r"s"}[<1@10B <t 109B& ()-!n
110%&' ()- !109B& ()-'i9 10%c& ()-m 9 109B& ()-m ! dz

1096 B\ B& () -"t" UL #h##, 94 TN S10% he () - 31 10% h&! () -yf 10% he () - 10%

h& ()-f 10% h&' ()Qne 1856% R&S urry prepared by use of an autoclave as in Production

Example 1 was heated to 60°C. Thereafter, surface treatment was carried
out by adding 1.5 g (corresponding to 3% of solid (B) formed) of Montan Wax
OP manufactured by Hoechst and stirring for 30 minutes. The slurry was
filtered, washed and dried, yielding 50 g of solid (B).

A rational formula, 2MgSO4*Mg(OH)s-3H20, was obtained as a
result of analysis. Physical properties of solid (B) are shown in Table 1.
Comparative Production Example 2

One liter of slurry prepared by use of an autoclave as in Production
Example 1 was subjected to dispersion treatment at a pressure of 150
kg/cm?* G using a dispersion device, homogenizer, manufactured by Gaulin.
Thereafter, the resulting slurry was filtered, washed and dried, yielding 50
g of solid (C).

A rational formula, 2MgSO4-Mg(OH)2-3H:0, was obtained as a
result of analysis. Physical properties of solid (C) are shown in Table 1.
Comparative Production Example 3

One liter of sl‘urry prepared by use of an autoclave as in Production
Example 1, as received, was filtered, washed and dried, yielding 50 g of solid
(D).

A rational formula, 2MgSO.4-Mg(OH)s-3H0, was obtained as a
result of analysis. Physical properties of solid (D) are shown in Table 1.
(Examples)

Example 1 and Comparative Examples 1 to 3 are shown for a
polypropylene resin composition using the basic magnesium sulfate fiber

obtained in the foregoing Example 1 and an injection molding using the

13



10B 10B| 99AELEE&E&IEMV S10% h) 10% h& ()-'S 10% h& () - SUM0% h& () - " mL0%
h& ()- 10% h& ()- 10% h& ()-&'}'" (M (dEmV S10% h5 ! 10% h& ()- S 310%
h& (Y- Y110% h& ()- S/110% h& ()-9-10% h& ()- @ +910%
h& ()-((2)4)5)6)7)+P+b@10! d! 109 B B& ()-!109B& ()- 10 h 10 h 10 h<s10%
h& ()-9L! 10% h& ()-710% h& ()- P+ ,3.F/1//}[<1l@
10B<s109B& ()-!n9%v 109 ()-! n9%v 109BB& ()- 9% 109B& ()-!s! 10%mpnp& ()-g! 1098
& ()-g///122Mi4gE@ 10B! [ 10%- U- & () -F 10%B& ()-F N , _
| [ | 1094BUB& egjn tamposiziag and fa0p@Eproryle n@ rag BARSHIMGHENE NGHTE the basic
10B! dL! 10% h h& ()-L!10% & ()- 10B 10B

magnesium sulfate fibers obtained in Comparative Production Examples 1

to 3 and injection-molded articles using the resin compositions.

Physical properties of the injection-molded articles were measured
according to the following methods.

(1) Flexural modulus (FM, unit® kg/cm?)

According to JIS K7203, flexural modulus was measured at a span of
54 mm and a loading speed of 2 mm/min using a 3.2 mm thick test piece.

(2) Izod impact strength (IZOD, unit® kg-cm/cm?)

According to JIS K7110, Izod impact strength was measured at 23°C
using a 3.2 mm thick test piece that was notched after molding.
(3) Falling-weight impact strength (FWI, unit: kg-cm)

According to JIS K7211, the presence of failure was checked using a
flat plate with a size of 100 mm x 100 mm x 3 mm (thickness) as a test piece,
at a test temperature of 23°C or -10°C, under conditions: a dart diameter of
1/2R, a holder diameter of 2 inches and a load of 3 kg. From the dropping
height at 50% failure, the failure energy (height x 3 kg) was calculated.
Example 1
(1-1) Pellets

80% by weight of polypropylene (block copolymer, manufactured by
Sumitomo Chemical Co., Ltd., Noblene AZ630V2), 15% by weight of talc
(manufactured by Nippon Talc Co., Ltd, JR37, average particle size: 3 um)
and 5% by weight of solid (4) obtained in the above-described Production

Example 1 were mixed collectively with a tumbler mixer, kneaded with a

twin screw kneader (TEX-44) at a cylinder temperature of 200°C and

14



10Bs<109B& ()-!d& : ! 10%&' ()- & :!109B& ()- .8n8v99:; <}[9~ = 10! % ! 10%
& ()-1[%'110%h h& ()-%!10% & ()-'[ 10% h{h& ()-M 10%
& ()-M[ L 10%{& ()-<<<<<=>?7~ = 1011 L 110% | & ()- L !10%| & ()-
I n& 10% | & ()- & 10%& ()- 10 h 10 h 10 h<s10% h& () - ?ABCCCCOvCxnmbC
10! 1 110%3& ()-F 104| 104| 104| 9s<10%}| & ()- t!10% & ()- t!10%H & () -
t110%}| & () -vCaDOEE6FzGG ~<nbC
10! 1'i $M 109%& 542(’ S$M 109%3& () - Sli ! 10(@&' ()-Fli110%3 G & ()-F! 109%& ()-F' 10%
G& () - FeHHMHMKIZed= {hus, pe weey oplaingde| 4| & ()-Zgl0ovd| & ()- 10G 10G
10@s<10%G8 () - YIGLO%GS: () - G JJILPLM'?_=
(1-2) Injection-molded article
An injection-molded article was obtained by injection molding the
pellets obtained in the above (1-1) using an injection molding device
(Toshiba IS150) at a cylinder temperature of 220°C and a mold temperature
of 50°C. The physical properties of the resulting injection-molded article
were measured and the results are shown in Table 2.
Comparative Example 1
Pellets and an injection-molded article were obtained in the same
manner as that of Example 1 except that solid (A) used in Example 1 was
changed to solid (B) obtained in Comparative Production Example 1
described above. Physical properties of the injection-molded article
obtained were measured and the results are shown in Table 2.
Comparative Example 2
Pellets and an injection-molded article were obtained in the same
manner as that of Example 1 except that solid (A) used in Example 1 was
changed to solid (C) obtained in Comparative Production Example 2
described above. Physical properties of the injection-molded article
obtained were measured and the results are shown in Table 2.
Comparative Example 3
Pellets and an injection-molded article were obtained in the same
manner as that of Example 1 except that solid (A) used in Example 1 was
changed to solid (D) obtained in Comparative Production Example 3

described above. Physical properties of the injection-molded article

obtained were measured and the results are shown in Table 2.
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10111 +
1094 & ()-1d! 10% (& ()- @ 10% & ()- @s9! 109& ()-z9! 1094& ()-29! 10%| & () - zM
ANaNbNcNdNGi PP{ Y7 10! dt ! 10922&' ()-![t! 10%GCGC&" ()-!|t! 10%5G& () - 104| 104
104| &<10%4| & ()-![ + 10%4& () - PQGRRUS>TATBTzX9. 7

10@0° <109%G& ()-!x! 10%GRGRE ()- !i! 10%WGN& ()- !s! 109%GG& () -

i 1 10%GWGWE () - ! 109%6G& () - BTCTDTU-UULVbVgH?

1069 <1! 109 & ()--! 110%4| 4| & ()--!110%-& ()--!n! 10944& ()--!10%H & () - -
10G 10GWW Wi Padle 110G i "1 109& ()-m "1 1094 & ()-m "1 1094 & ()-m

M L0902 ) - M 10962 1) - 55%§g§jggf ﬁﬁ%f@ b e 05 AP ) -!
10%4 & ()-]s\ Qe] 1~ "} < @ FoEmPobey: gi"l igtion 10(%&"’ }‘9T1°’-1 109694 stian j |@
109&' ()-f @10%& () -f1 M[10u& ()-""" | Examplelyy Example2 | Example 3
10G K" 10‘V%‘ID1)quK§‘idﬁ)°/&' () -|gk" T6te () - ¢, :Nogdoys - Done Not done
treatment
Montan wax Used Used Not used Not used
Average fiber 9.3 14.8 9.3 12.1
length um
Percentage of 6.2 23.1 4.5 22.8

primary fibers
containing fiber
having a fiber
length of 20 pm

or more
Table 2
Flexural Izod impact Falling-weight impact
modulus strength strength (FWI)
(FM) (IZOD) : kg cm
kg/cm? kg:cm/cm? 23°C -10°C

Example 1 31400 4.3 301 125
Comparative 31500 3.8 289 83
Example 1
Comparative 31600 3.9 298 83
Example 2
Comparative 31800 4.2 294 74
Example 3

Example 1 is a polypropylene resin composition using basic
magnesium sulfate fibers obtained in Production Example 1, the
composition satisfying the feature of the present invention, and an
injection-molded article obtained using the resin composition. It is clear
that the products are excellent in rigidity and impact strength, especially
impact strength at low temperature.

Contrary to this, Comparative Example 1 is a polypropylene resin

composition using a basic magnesium sulfate fiber obtained in Comparative
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feature of the present invention, that is, the average fiber length and the

ratio of primary fibers containing fibers hav'ing a fiber length of 20 pum or
more, and an injection-molded article obtained using the resin composition.
It is clear that the products are insufficient especially in impact strength at
low temperature.

As described above in detail, according to the present invention, a
polypropylene resin composition excellent in rigidity and impact strength,
especially impact strength at low temperature is obtained. An
injection-molded article is also obtained using the polypropylene resin

composition.
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length of 20 pm or more is 10% by weight or less, and (C) from 1 to 30% by
weight of talc, provided that the total weight of the components (4), (B) and
(C) is adjusted to 100% by weight.

2. The polypropylene resin composition éccording to claim 1,
wherein the polypropylene resin (A) is a crystalline ethylene-propylene
block copolymer comprising a propylene homopolymer portion and an
ethylene-propylene random copolymer portion, wherein the propylene
homopolymer portion has a limiting viscosity number [n]; of from 0.7 to 2.0
dl/g and the propylene homopolymer portion has an isotactic pentad fraction
determined by 13C-NMR of 0.97 or more.

3. An injection molded article obtained by use of the

polypropylene resin composition according to claim 1 or 2.
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