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BESCRI PTI ON THERMOPLASTI C RESI N COVPOSI TI ON AND | NJECTI ON
MOLDED ARTI CLE THEREOF TECHNI CAL FI ELD Thi s invention

relates to a thernoplastic resin conposition which is excellent in
rigidity and | resi stance in respect of physical p?@ﬂﬁk%bﬁﬁs has
a short 5 ngﬁggﬁ%m?ycle and characteristi,c features in surtace

gquality such as no generation of flow nmark or weldline, no surface

strain or the like in respect of injqﬁtiogm %gnnldability, and to an
i njection nolded article excellent
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I n dinmension stability nolded therefromby an injection 10 nol ding nethod,

particularly an autonobile interior trim mat eri al . Mor e
particularly, this invention relates to a t hernopl astic resin
conposition which conprises a specific crystalline pol ypropyl ene as a

mai n conponent and is 15 excellent in rigidity and inpact resistance in
respect of WO .5l properties and has a short nol di n§CEFETEIBq

excel l ent surface quality in respect of i%jection nol dability; and to
an jnjection nol 8@%%1C|e excel | ent i n dinmension stability prepared
t herefrom by an n 20 nolding method, particularly an injection
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Crystal l i ne et hyl ene-propyl ene copol yner/ et hyl ene- propyl ene copol yner
T ubber/tal c conpositions (referred to hereinafter as the

et hyl ene- propyl ene 5 copol ymer rubber type conposition) has been w dely
used as an autonobile interior trimmterial because they are

I nexpensi ve, vgﬁ%shﬂ nol dability and the like. The et hpbpam7e19PY! ene
copol yner rubber type resin conposition g3 Is usually nolded into an

autonobile interior trim 10 material by an injection nolding nethod. As to
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copol ymer rubber type conpositions have such problens that 20 when the
fluidity thereof is sinply increased, the inpact strength which is
required for an interior trimmateri al is not satisfied though the
surface quality is inproved in the injection nolding and the filling

time is shoy but the plasticizing tinme becones | ong and hence the
25 nol di ng 83‘21 :eiaalusn consequent |y not shor} ened. DI Smu@
| NVENTI ON Under such circuhstances, this invention ains at

3 - providiBg"% ghernnplastic resin conposition which conprises a
crystalline polypropyl ene as a nmai n conponent, and which, in respect of
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the inmpact strength and rigidity required for an interior 5 trimmaterial

and has high fl ow and good bal ance bet ween | npact strength and
rigidity as conpared with conven- tionally used ethyl ene-propyl ene
copol ynmer rubber conpositions, and in respect of injection

nol dability,

conposition,

a short nolding cycle and good surfacgefywhhigs and
10 further pI’OVI§7(§I ng an injection nolded agticle using the

particularly an injection nolded article for aut onobi |

interior trim ’&iﬁ%‘é‘%i&b\ Lyis invention relates to a thernoplastic

resin conposi

fon conprising (A a crystalline polypropylene, 15
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obt ai ned by nolWrig hé‘%ﬁgﬂgﬁﬁtb@t %éﬂﬁﬁﬁ%hg 87&67\:&%}&7&‘3‘4 7)1/70\&2

5

10

15

20

25

(HBEEDIC, BFLSHARERBONEV, /40, 941/ gRBTIIDMH
DRITBV TR MY, FREENEL. F-HHURHBEORICBOTRIFS
BERENE SN LODAWBLEHILIE LI 0REY A I VEREDITFE
LOERESB LI,

e

(B)

B2 EVAVICHBIFLY—TRELYSyFLaRY2—BRrOLFL -

v/TablLvro¥&h25/175~85 /6 SEBR%HE (=FL 48
(C2° ) «+Tid25~35EBB%. =F VL E&TuEL/DEH%Z1 008
%LTB. UTRIL) . SORIFFLR2T/T5~32,/7T 8ERXKE (=
FUUEE (C2' ) »ClR27T~3 2ERY%) Thd, TFLU/AEN25E
BYR®ELIISERXECAZL, ERPOHTERICELTEE LVWER
BRONIE FhXFLY—ToEVYS Y LIRY 2 —FSOEBRE
[n] cpldfFE L4, 5~5. 5d1./g. EoilfFEiLids. 8~5,
3d1/g8TH5B, 4. 5d 1/ gRGTREHUBENIKICZo—<— 703

AL, 5. 5d1/g%2 X3L7UVEHHRREL. HRHEORICBWTHELY

HENB oL,

HBRERY oL Y (A) A LRI F LY —T oL ryaRye—
(i) R So LU RERY T—2OREY (i 1) OBRAICERXNhS
RV yRERY -0k, MRFIRIKROFEY TH 3,

Mt, FegRikrFLry—Sarbvryatye— (i) EALL. (GPC)
ik 3ATFRAMERDTERTHATR (Mw) /HTFHSFE Mn) K
ThHHQEIRI~5THD, *C—NMRICKDHEINBTAVIIFIN
Y5y FRRIEF0. 98LIETHB, LTV UVKRERY - HHD135
CTF PS5V pCRIELERMEIR0. 9~1. 1d1/8Th5,

Kic, LiEMEDRERERICODWTRET 2. TAVIIF v I - Ry Py
FAREIZ. A. Zambellibick-TMacromolecules,



conposition by an injection nolding nethod. That is to say,

this invention relates to a t hernopl astic resin conposition which
conpri ses: (1) 57 to 71% by weight of a crystalline 25

pol ypropyl ene (A) selected fromthe following (i) or (ii): (1)

a crystalli ene- propyl ene copolynmer in whi ch the propyl ene
honnpolynergggg on which is the first B segnent has a %FV@P B 3tos
which is the weight aver age
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135[err]Cin tetralin; and the ethyl ene-propyl ene random copol yner
-portion which is the second segnent has an intrinsic viscosity of 4.5
to 5.5 dl /g as neasured at 135[err]Cintetralin and an

et hyl ene/ propyl ene ratio of 25/75 10 to 35/65 (weight %ratio), and

(i) a mxtuss Phedshe crystalline ethyl ene-propylene bbEgipefisiigy yer
of (i) wiwth a crystalline propyl ene honopol yner having a Q val ue of 3
to 5 according to the GPC nmethod, an isotactic pentad fraction of not

| ess than 15 Qfﬁ@ﬁg@é%%f%?ySg” grlfii;ap'_j-ptdi:-rﬁiyc.;\gfq_ggi,gym
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group consisting of the following (B), (C and (D): 20 0

to 5% by wei gli’sE Lithve fol | owi ng et hyl ene- but ene-1 copol yner rubber
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val ue of not nore than 2.7 according to the GPC nethod, a but ene- 1
‘content of 15 to 20% by weight, an intrinsic 25 viscosity of 1.1 to 2.1

dl /g as neasured at 70[err]C in xylene and a Mooney viscosity at
100[err]C (MJ[err] 100[err]C) of 7 to 90, - 0 to 5% by wei ght
of the foll ﬁ@ﬂgmﬁ;hylene propyl ene copol yner rubber .

5 w an et hyl ene- propyl ene %opol ymer rubber hg&ﬁ%ﬂgm& Q
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content of 2 %. ' Ay LR PSS L o e o | 1. 022
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aromati ¢ conpound- cont ai ni ng rubber (D): a vinyl aromatic
*conmpound- cont ai ning rubber in 10 which a vinyl aromatic conpound is bonded
to an olefinic copol ymer rubber or a conjugated di ene rubber, and

whi ch has a vinyl aromatic conpound content of 1 to 50% by wei ght
and a melt vZeenmhdyy at 230[err]C at a shear rate of 10 perSPRbfss] Of

not nore than 10[err] as measured by a cgpillary flow 15 tester, and which
is characterized in that in a blend prepared by adding 10% by wei ght

of the vinyl grpmwjlzrw &gont ai ning rubber to a crystalline
propyl ene honopol ymer having an isotactic pentad fraction of 0.98 as

cal cul ated by BENR-gil{B#IH LRI Cc AT Fobsi+y 8 V-5h —2Dodk flgr as7
neasured at 135[err]C in tetralin, the difference (ATg, Tg shift) in
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25 particle size of not nore than 4 [err]m (E); and (4) 0 to 10%

by wei ght of fibrous nmagnesi um oxysul fate having a fiber dianeter of
0.3 to 2 [err]mand an average fiber length of 5 to 50 [err]m (F),

6 and which thernoplastic resin conposition satisfies the

followi ng equations 1) to 4): 1 (A + (B_+ (D +
(B) + (F) ~Vibpaies 2) 0.20 [err] {[(A) x (A @’f'@%’”““’(o +
(D) ] /100} [err] d. 95 3) 0.1 [err]
{(A x (A

4) 15 [err]/(é)é?- e L %ﬁeﬁ’d"PAf"”FB)Heg)“"(’ﬁr (B
and. (5 N0 PSR P . ARSI W LHRMBN S 2506 =

—7 MV, B7 3 M MRKIBSEOSRRETRSEK. To2=TH. = b
YNVE, 1V TR— MASORSBRBTRESKEEETSE LN TES,

5 SDBFHREEKDS BHFEL { BERBRO AT VEBIUZ—~FUENAVS
b,

(b) BADOTNVI=OMMbEME. (a) BADF 7 Vit&Eer R
LILEYOBRESHREORBIEIENETS /1 ~20/ 1| ORETRIZ ENTE
50 ¥7:S i —~ORBERTH VS /LEYE. FI &ML= 7RV Y LML

10 APDORAKRLOURIRENELT] /1 0~1 / 20HBTRRLEHNTES,

ARPIBIZLFUV—T T~ | HEAKRTL (B) 3. =FL U &ETF
Y= 1D Y LRABEERITLDIETHY, TRIOTWE, =FLv—-T7F
vy I XEER]RTLPOTF - 18RBIZ15~2 0 ER%. IFEL{IX1 6~
1 9EE%, XoiiFELIF1 7T~ SEEBXTH3, | SERYEKBTII.

15 WEHRECHELTTFE LVERMWBONT, 2 0EERXEEA A LMHICBALT
i LWERVBB oI, .

ITFVy—-T5F—- 1 KBEERTLOGPCHEICXZQMEIZ2. TUT. iFF
L<id2. 58T, T0CHUVUBRTORBIEIZL. 1~2. 1d1./¢
210 0°CTALA—=—458 (ML.+s 100°C) 7T~90THH. iF£L<

20 B/~ 1. 2~2, 0d1./ghDo10~80Ths, QiliN2. TH2A5%&
BHEMMES MO FE LTV T 0CHF L U CRIE L ERISEN L. 1
dl1/gk&ChH2100CTOL—=—$E (ML+s 100°C) 27T RWT
ERE B S UEEBREICHRLUTFE LOERKEONT. 2842, 0
d1/g5BE9 0383 ERERAY TOELY (A) EDHRHE L

25 BRECBLTHE LLERMEB SN,

EZRBICBIFZF L —ToB VI REAKRTA (C) B, =FVETD
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POFOEL AR 0~3 0ERY%, FE L2 2~2 8EMNTH 5.



fraction of the second segnent in the crystalline pol ypr opyl ene (A),

and has a nelt flow index (JIS-K-6758, 230[err]C) of 25 to 35 g/10

m nutes and a flexural nodul us at 23[err] C of not |ess than 20, 000
kg/cn2; and to an injection 15 nolded article obtained fronrthe
thernnplastrqw6 conposition, particularly a nol dedp Tj

aut onobi | e Interior trim Th|S|nvent|on|s expl ai ned
bel ow in detail. In this 1nvention, the crystalline

pol ypr opyl ene Y epol ymer
havi ng a cryst%ﬁl?%%@pﬂ&%g #ﬁo ol yﬁ*gpogtr%%w S B‘F?m%% PR
segment and ang gleowmmmol, %Aﬁ:ﬁm'mmr&%weecond
segnent (referred to as the copolynmer in some cases) or (ii) a

m xt ure of suci’ZﬂEﬁ%ﬂT&&ﬁ&%ﬁiﬂyt‘enﬁéﬁWéﬂﬁﬁﬁﬁ(ﬁﬁ%éﬁﬂ.&é
crystalline pr | ene_honopol yne Here, when the
crystalline po&%fff @@)—T@ FE LRV,
5 IFLy-7ublUsRESKRILADGPCHRICLBQER 2. TLT. ¥
L2, SPIF. TOCHYVYBETOBRBMEIXL. 8~2. 2d1/¢g.
P10 0CTOL—=—%E (MLy+s 100°C) BX35~100ThHY. §F
FLCRBBL1, 9~2. 1d1/g. 50~90THh%,
QEMN2Z. TEIAZLRENBECLHDIFELLLY, TOCHFV L VKT
10 OERKEERL, 841/ gh#lT. 21 00CTOL—=—3K (ML 1+
100°C) %3 5kMTIAHEL LUFRBEICHALTHZ LUERKBSIT.
842, 2d1/g. 100%2ZAB3LHERAUERY TtV y (A) LR
MBS HEREICELUTHEE LLERNRB oI,
ARBPICHT ZENFBRILEMSE TL (D) B, V74 YRI{AEESK
15 TAHLRERI TLIH L., BE. HBFICL D ESNVFERILEWH
HALTLETA, FAE. RFUY—TH VT VHTL (SBR) « RFLY
~TIPL—-RFVIRITL (8§BS)  AFVY/—AV TV -RF VR
L (SIS) EDTuvw s, Sv¥hafyz—E3iho0dLEREK
BliTayw s, Sy LIARY—FEBTEILHNTES, £, TFL >
20 —Tublrry—fBK VT sRIL (EPDM) IKXF VUV EOE=NVFERL
MRS E T LBELFHICHERATE 5,
Eo AR EBHEILAYEE T LhO = VEEHRILSYEERIZI 1 ~5 0 ERY%.
BFEL<IR5~4 0ERY%, SO5IFELIR10~3 0EEXTHY, »hoF
YESY—Tu0—FRI—ICLOMEXNZ230°C. BUrEE10sec ',
25 ICBUIBRMEBENRL 0 BTTHY, BEiX'"'C-NMRELDFHBEZINETA
VIIF IRV FFENRO. §8RUL13ISCFISY hTRELE
D L. 55d1/gTHaRtMEToELYFRERY—ITHLE=AF
BERILAVEEILE L 0BREEMLI-T LY FitBWT. 7L r FlijkoORE

BEToEV U RERYT-RICRBT A7 S AEBA (Tg) 0% (ATg .
v



the crystalline ethyl ene-propyl ene copolyner (i) which has

7 a crystalline propyl ene honopol yner portion as the first segnent
and an et hyl ene- propyl ene random copol yner portion as the second
segnent, the follow ng physical properties, conpositions and the |ike
are reqU|red 5 That is to say, in the crystallin %W ene-
propyl ene ¢ BHV?%E? (i), the Q val ue of %he pr opyl ene r
portion which |s the first segnment is preferably 3.5 to 4.5

e 2 v o R RS R RS LA A R AR T

di stribution according to a gel perneation chronmatography (GPC)
met hod. z“W1en the Qvalue is less than 3, the fluidity is

Tg ¥ 7 MR3CULTRMBTORY TobrrERY v —Hici@E L
BIEET €, BMEEDN ] 0° OBV CHENORBENETT 2300
5 THRLABARLELYD, FRBEEITET IS, |
ARBIcHWT, BBdEkhoF Vv -TF - 1 KEE&EKTL (B) .
IFUr—FTob L yHESEERTA (C) BIUEZNFBERILEMIH T L
(D) &, L EH 1Y ERVARERD S, :
- BREERYICHT S LEE (B) ~ (D) DAHEFARELTHE, 14~18HE
10 B%THB,. Ioic (A) ORI F UV —TaEVy7ay7aRf)w—D
B/ APRBRERDIES ((A) X (A’ + (B~ (D)) B &kD
HEBRETEIEHHBETH Do
1) (AY+ BY+ @)Y+ D+ (E)YF(F)=100
2)0. 20 {[CAY X A"+ BY+ @)Y+ MI/100)
15 0. 25 |
3) 0. 1= (A x A /[ (A XA’ +(B) + (O +
(D 1]}
CHODTREABRTRHREBEICOVWTHFE LVERKBoIT, A2
SO LBEEEA D LARNOHBENET S 5o
20 FRETHEAINZINZ (E) OFEFRE. 4 umBTT. FELR
3umPlTTHh3, 4 umEORKEVHOUFTRAEDETRKEL. ERED
ABBEL L2, NV 7R3EB0RBOFEFEALTHRVWARY oL A RilE
COREEER LA LEYE. TAAHELR LI E2HNTERDONTHSE
WSy TY 78, F U009 7Y AL BRAEDER. SRIEREBRT X
25 F., BRIEN#T 3 F. BEIENBIEED 3 L idfto REmiEtEA TREE LE
L. bD%ERTEZEHNTES,
TN ORGNTRE GBEOLEBIRENGRERELHOTK. T
- NVEOHIEPICRE S L TRE LB TEOEI HHhihR, 55RD725 0
RAELWFREDS 0D L EEHKT 5,




deteriorated and when the Q val ue exceeds 5, a preferable result is
not obtained in relation between the nolding 15 cycle and the surface

quality during the injection nol di ng. Furt hernore, the
i sotactic pentad fraction calculated by [err]CGNMR is not |ess than

0. 98, preferaw not less than 0.985. Wien it is |less mﬁrpl ﬁslt [
resis

20 difficult t0O a%“sfy the objective rigidity, heat ance and

the |ike. Moreover, the intrinsic viscosity of the

PLOPY! ene homD kAR LAR MR A P o KRS Bl

the corrpOSItI%@wsnes dﬂ%afﬂlﬁ bR 131 o—tlsio%wtﬁode!mmmm e

nol di ng cycl e becones | ong because the filling ti me beconmes I'ong, and

simul taneouslyl, 0 umTdH3,
' BRARYORGH YRS LT, AVF70—-4YF 922 (J1S—K
5 —6758, 230%C. 2. 16k g&® 525~352/10minThHo.
BRI 2 3 COd BRI 20000k g/ cm? LLETHAEZ EHWHRET
HBa
Eicld, HRBEIR2 3CTOTA/ v MERRE (Vv FH) H25k g -
cm/ cmPl LT, hol{LBENOCLUTTHE I 0 L,

10 i (E) 8LV (F) BHOAAHI&ER4) 15 [(E) + (F) 1 =

25 &MRETILENRDB. 5O TIIMATEHEE T RY O M H<
%0, ¥ ERERL 3 L2OHKRME. REROABFBLLIDOTHELLA
W,
FRPDOHE & T2 MABHEBIEERYIL. ERAT38RIOBES LR
15 SRRl BRASORARA LHFEGHRICREL THIHTBE I LM TE S,
FRAOHESRY T, —HFPHR. WP, oY -1 39— BMo—
BEOEMBREAWTHNET S LM TESZ, ERADREBABICITE-TH
L. FRFBLTITR->THEV, AEEMOFHRE LT, BEERY FoE
VoSNV ERBLIE, TFLYy—TF - | XEBEHKTL, 2 F VLV —F
20 PV HEAGTLBIPE=ASERILAMEETL CThbeTaLE
BT B, ) ZHEMTIHED. POERERY TV VIV LEREIC
EBELTIRI— Ny FLl, ZThEJNBERERY TPV UPTLETHER
LSO SBMT 558 H 5, S SRAPRMOE 2 DHEE LT, SaERY
TabB ULy Edh2RELUI. A7 25N UEBET3HEEDY. FHRRESR
25 YTOEV CTLALBBRECREL TR~y F &L, FHICERERY
ToEbr, SNIEFMUBRT 3 5ELS 5, HFHEMOE I OREL LT,
TORBUERY oLV E900, BRERY FTabl L T L2ZhFhR
BMLTHEE, BRICZNOESDETRET 3 HETH 5. BEICHELEEIL
170~250°CThh. BlliZ1~2052TH3,



8 a good surface quality is not obtained. Wien it is |ess t han

0.9 dl/g, the tensile elongation and inpact strength are lowin

respect of physical properties and a good surface quality is obtained

in respect of injection 5 noldability but the plasticizing tinme becones

| ong and t he nol di ng cycl e becones |ong and a preferabl e
s

result is n When the et hyl ene/ pPOFIRIEPESS ot j 0 of
t he et hyl ene- propylene randon1copd|§ner portion which is the 10

conton (5T 83 -25”%5«»?3%85 PRaoin ShRARAAT. ByTuy B and
or e prof er Zé?wg? SRAIEY kbl sl MERARY AR SR A0 L
(DT o mae s sy somte e py g o 1 12
4. AFEEHO ARSI R i ~moﬁménfh6ﬁwﬁmﬁﬁk; '
5 DEHBIKICT B ENTES, Hic. FT—FYLPES—, AR A
¥ F R NVEO ARBERRHBET AL L TIHFEICERINS,
RIGE ET 2 L DOREADTE
PIFSMEmlic &k D ARBEBHT 225, ChoRBESMRTHD. ARBiL
EE4ab LEVRY ChoZlMlicRES NS bOTIREL,
10 RicEHPichl 2HEEOREREDFICRT .
(1) ANb720~A20F 9o R
JIS—K—61758iciEdhnbfick s, MERKIZ230CTHDE
HRIEHOLDOULWERD 2. 16k g TRIET 3,
(2) HiFRAR
15 JIS—K-7203REINIFEICXS, HHRBIcLORBIHAR
BRERWE, SBAFDEARE. emmTHH, AN/EI100mm. BE
RE2. Omm/m i n ORGTHTHERES L ClaFRELTET 2, AER
B EDDORVERD 2 3CTH 5.
(3) 74 v MIFRRE
20 JIS—K—-T7110iIcRESNFHEICELB. FHBEBIcLOEEBEINI R
BREEAVZ, BRBREOEAIE6. AmmThhH. BHEOkIC/ v FMIIhs:
J v FRHEOTRBELFET 2. MERKEIRCEDVOUVERD 2 3CTH 3,
FhEADREOEARFEREOERNT 2 BREIREEES L il %7
Yo
26 (4) RILBE (B. P)
JIS—K—6758BICHREINHBEICL B, HHHBREICXDEHBINT: 2
5X150X2mmODERNCHEDE. 3 X3 8X2mmOERK%iTHkbik
&, FEOHETHEETS.
(5) m#LRRE (HDT)



result is not obtained as to the inpact resistance of the conposi tion.

Moreover, the intrinsic viscosity [[err]][err] of t he
et hyl ene- propyl ene random copol yner portion is 20 preferably 4.5 to0 5.5
dl /g, nore preferably 4.8 to 5.3 dl/ g, and when it is less than 4.5
dl/g a flow park | generated during the injection WD',;E{):?; when it
exceeds v@?%&%@?g, a hard spot portiop is caused and a pre é@ggPe
result is not obtained in respect of surface quality. 25 When
the crystalline PLOD ( | i.?ﬁﬁé' h | XL ure, of ove
crystalline et hglpgﬁ)é- Koﬁy?gﬁg ‘éﬁﬁ&j& GTJ:(éﬁ) %\Ftﬁ a ?rgslfgz ilf\éé.
propyl ene homGogl¥pRE m CRIET B, 9 the
foll owi ng physical properties, conpositions and the | i ke are required:
(6) L—=—%EBF
JIS~—K~-6300cHEINAFEICIOAEL:, BERAKIR100°C
5 THbo

(1) 27U VAR, FubLVRR 7570 18K
TVARY— b2 LRAIE LLRARRZIRY MVICEhZ 7L o &RE
BRIV yERIOWTRAFNVE (-CH: ) BLUAFLUE .
(—CH: —-) OH#ERROBRAEEZEVT. 77— 18RI\ TRzFN
10 EORFHERIROBHEZAWVWT. REREICI DRDT.
(8) BRE
UNO—-FREEEHEZAVWVTREO. 1. 0. 2BKU0. 5g/d10D3FK
EOVWTRIEHEAREL. BREER. TS5 FEHR. B2 TFEREL 1)
(198 2FEATHIERERSHT) F4 9 | HLBROHEAETEHE, BT
15 HBEeHRECHLToy L, BEXEoiCABTIAMERICK > TRD,
BRERY o BV VW TR, BRELTT PS5 Y Y 2BBELTRWL.
BEL13ISCTHlILIce TF V-7~ 1 REERTLBIUZFV Y~
TV /RBEEEITLIZOVWTR, BRELTFUVVUZANL, BET0CT
BRA4E L 7o
20 (9) TR
FWNR—3Ix—-Yaviueb7574— (GPC) ickbBiEL. PITITR
TERBETIT- 7
(a) BERERY TuELY
GPC:Waters#$l 150CH
25 AL IBHBTHE Shodex 80 MA 2%
GOTNVE:300ul (RUZ—RED. 2wt %)
i B:1ml/min
B E:135%C
" B:o—Y/uNr¥y



That is, simlarly to the above crystalline et hyl ene- propyl ene

copol ynmer (i), the Qvalue which is the 5 weight average nol ecul ar wei ght
(Mn) / nunber aver age nol ecul ar wei ght (M) ratio representing a nolecule
di stribution according to the (GPC) nethod is 3 to 5; the I sotactic
pentad fraction cal cul ated by 13C-NVR i s not | ess than 0.98. Mreover,
the intri nsOP&MDsity of the 10 propyl ene honopol yner MW‘F? 0.9to
1.1 dl/g as nmeasured at 135[err]C irf tetralin.

ohystoal  pr opdRey ceLEmBI 1K g o £ BT} \m%}e{}%%@&ﬁ%&%ﬁ@%oﬁ?s
o the form %ﬁﬁ%ﬁ{ JGW¥ 7% ?ﬁgﬁﬁ%&?’fiﬁﬂﬂﬁrﬁﬁ?%ﬁ%ﬁi%?ﬁ five

propyl ene mo L9 ﬂ]&?ﬂ/ﬁqﬂ’f]ﬁ?q‘!@ﬁi frothe
crystalline po ypropylene nol ecu a as neasured by the net hod
di scl osed in @b)Zampel Vi—- 5 3t —, I#EA{*:IA ITFVy—Fob  EE&ETL
5 GPC:Waters##l 150CH
HSL:BMEIHM Shodex 80 MA 11X
SUTLVE: 3001 (BY<—8E0, 2wt%)
#E: 1ml/min
BE:145C
10 B:o-V7aRs ¥y
Y —HNoEEARY RFV U ERVTENGEE S FROKRBREER L 72,
BEELAVCTRAEDOE Y AF U Y RECERTVIGSH TR, RS2 FRERD
SFEAFEORE L LTQE=EBVGS TR HBF95TRERDI,
(10) #5AEHA (Tg ) RUTg ¥7 b
15 BEEEEREREERCIDMEL. QATIRRIESTIT 1o
B RIERE « v 2 —BFLEHMANRS b A—-5—-SD5600
A¥H:5Hz2
BEBE: —-150C~80°C
A5 REB S : BEMEROREAMAES 6B oNSBNE—7 X DRDI,
20 Tgv7h:"'"C—NMRiEEOVHRINBTAVIIFINR/T 9 FAE
0. 98RT135CHF5Y hTRIELLEBREBNL, 55d1./87T
SAERET oV vReR Y-t L. EETL] 0 ERNEMR, /B
O—Mickb 1 8 0 CTHRMEEILY FL. 7V FRIikOERKE oL
FERY v—WITRBT I/ S5 AGBRA (Tg ) OF (ATg) &R,
25 (11) ZAR¥E
¥rES)—70—FRI—IREDMEL. UFICRTEHRTIT 72
*¥rESY—70-FRI—  KEABRKHFANS + Eu 57 1B
NERKE:230°C
YW : 10sec”



20 Macronol ecul es, 6, 925 (1973), nanely by use of 13C NWVR However,
the attribution of the NVR absorption peak is based on Macronol ecul es,
8, 687 (1975) published t hereafter. Mor eover, the wei ght
ratio X of the ethylene- 25 propylene random copol yner portion to the

overal | bl ock opol yner. can be determ ned by cal cul ati e
fol |l ow ng eq&ﬂ??’ y neasuring the quanf%ty of heat of Begééﬁ@g$§fusion

of each of the crystalline propylene
O (PR IR L) (RO b S
SJ)SL: ;?’m‘r’f ( L‘gla; 4 (29 on @) el sker (5) O%ﬁﬂﬁﬂiﬁﬁﬁ‘@i\Aﬁdm@:b
DDITWR O RO HRIEEGT ML, M ERELRET]I 20°CT
2 BEfSIRzIRie. WERMEII S 1 50 E— VEHHSIHEZRVWERERE2 2 0
5 °C. £ENSEEEES 0°C. FHHKM1 5 s e c. HEIFREI3 0 s e ¢ THHKK
T~ 1o :
DT OB EOVDRVRIRD L 5 BEHETREL ., BHAD
FEREHEBL. AV VI —BIUY VT 5—-CH—ICPRES LI
“HREIRHE (BANEFHMTEX44SS 30BW—-2 V&) cTiR
10 B50kg/hr. A2V .—EEH350rpm, N MR TFTCiTo70 X
7Y 2—RB=ZRIATORU—I~,o—F 4 VI F 4RI %88/ — > 2 TP
EaW1T74—FO. B2 74— FODKROYV - ViZREBUTHR L .
EhERl 1 ~5. M1 ~4
Z VIR TEEMHAR2ERIRSICTREL. iEORGTEHRAZHHE
15 BB L7, IiERREE 3 Ioxd, :
ZRPFOKEMI BB i ~<BiE, 74V v FHREE. RILBELZEDY
BBV TRS 2K BRTW S,
EEAOREELF LV —F oLy Toy7afYe— (BC-1, BC—
2) i3, TiLoHEicTEEL..
20 (E{kAhigtnks OBE)
RBBAE1—-3195 0 8BSOKMEN | DFEICEL TROFETERL 2o
(1) BESMOER
P, MTo— FEHA12200Y v MVORISEREN. TRERL/:E,
NFH80Yy MV FRSIST MR FS 2, 23w (2. 23 kg,
25 6. 55%€N) . TINMBRIAVTFNO. T5Yw bV (0. T8kg. 2.
BEN) BIUTF PSS+ v522, 19y b, (20, 6kg. 98,
9EN) AL, B—EBEE L, RIC, BE2. 1M/ Yy PNVDOTFN
RIRVOLIDY FOUTFNI—FTVEES 1V v MVERBRESRAORE
Z5CICBRBENS, bRMENMNITRAZICHT LI TR TER., ERTI LI



5 ([err]Hf)[err]: Quality of heat of fusion of

crystalline propyl ene honopol yner portion (cal/Q)
The et hyl ene content of the ethyl ene-propyl ene - random copol yner
portion can be determ ned by calculation 10 fromthe foll ow ng equation by

measuring t | ene content (weight % of the overall bl ock
copol ymer bs‘?%ﬁ}n@ i nfrared absorption spectrum net hod: PCTAP97/01183

(C2')[err] = (C2')[err]/X 18(C2')T: Et hyl ene content (wei ght
% .of overall

A iy g A s
Fur. %/her m)Pe, pﬁ%ﬁ?#ibﬁg%‘ \%@8%%%??[0& r? ]k[ %ﬁf) %fb w%‘f‘fzh‘g‘ el “u}l@

et hyl ene- pr opgljgizes-,andom copol ymer portion as nmeasured at 135[err]C
intetralin can be determ ned by
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10 MA. 9 5°CT3 0 AFULRAT » = FUSHK. BEHML. BEBAE 1Ly
T0Y%y MVT2ERSET- 10
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ZMA. 10 5°CT 1 BBREET->1-. RIGRTH®R. REE CEESEEL /5.
20 EHEIFIEZRBETINVILI0Uy PATIERBFET DB, AFH T
0Y v MTIENEL. &5ICREERL CEAMIERS1 1. 41k g8k,
(BC—1olE)
AERS. 5m® OMEBRRU Y+ ¥ v MIEDOSUSHRERET oL Y
THREBERLI-DB. n—AT%2, 5m® ., PIZFATNIZDALIOE
25 WRUYIZunFVYNZIFADAMFYOS501. SENEHRIBL. S5ICHEA
Z20~40C. EA% 7oL YT0. 5kg/cm® GicHEL. LitoH
R 0. 1 2k g %2889 5. XWT. Y+ v MoKk EEK LERG
BORBE T 5 CIcCRBLADBTu bl LV Y RUKERTCHIEEN 28k g/
cm® GRRELESEMELI. RIGRET S CTRIEEN8 kg ecm? G



calculation fromthe follow ng equation by neasuring the intrinsic

vi scosity of each of the crystalline honopol yner portion and the
overall bl ock copolyner: 25 [[err]][err] = [[err]][err]/X -
(/X - 1) [[err]][err] : [[err]][err]: Intrinsic viscosity
(dl/g) of crystalline propyl ene honopol yner portion
[[err]][err]:\‘/’v‘?Wﬁ%i c viscosity (dl/g) of overall PCTPSTibLIES

bl ock copol yner. In the cade of use in applications in which
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gL,
PHOAY<—%#H100 g4 TV LR LISE. BREE (1) »

0. 94d1,/gTHH. GPCICLORDSFEOEMw Mn i34, 1.
20°CHY VI AIERIR0. 8 5ERUTH -7 -

10 BEHEVT. PHROBEFICTuE VY RUIFUIICEORIBED%.23k g
scem? GIEREL=FULYy—ToEV /EEBER (UITEPHEERTS) O
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first segnent polynerized in the first step and the et hyl ene- propyl ene
random copol yner portion which is the 10 second segnent polynerized in the
second step. Sai d copol ynmer can be produced by a slurry

pol ynmeri zati on nmet hod, a gas phase pol ynerization nethod or the Ilike.
In particular, in the case of use in applications in which high inpact
resistance i YO9%3%ed, 15 it is necessary to increase tRETARPMIZOf t he
second segnent and it is preferably broduced by the gas phase

pol.yneri zati on h %g i npact resistance

iret hod. The hj
pol ypr opyl ene@%m%ﬁéﬂ?*’hﬁaﬁ’ﬁ'@@iﬁ%ﬁ BEEL %ol yneri zati on met hod

can 20 Dbe pr e hody L | di - A-61-287, 917.

In-the slurry %W%%bpbﬂ%‘h 'fi‘t %n&&ﬁ@fﬁgﬁgg@be%ﬁd segnent
is 10 to 30% I din the gas phase pol yneri zation nethod, it
is suitably p?%%ggtgh&éﬂﬁﬂin the range of from10 to 70% by wei ght.

P#®D (n]) » ZHEDEETB-HDEDEABRISEASHBOKERE S

5 30%&L. EPHO (1) e BLUVEPROLFL Y ABREREDHEET ST

DIt DELSHTEROKERES0. 25%, 7oL Y/ 2F VLV ORAN
AOEREE]1 /3. 5 ELBAR, BC—1 LREBRICEREL .



25 In the gas phase polynerization nmethod, it is further

spossi bl e to produce a crystalline ethyl ene- propyl ene bl ock copol yner
having a | arge anount of the second segnent by the method illustrated
in JP-A-1-98, 604, 12 and said
copol ynmer is_sui |y used in applications in whi ch s | Fhinpact
rresi stance i!“P%éﬁ??ed. h ethylene-propylgﬁggcoﬁg ﬁner (i)
used in this invention is obtained”™Yy reacting the nononmers in tw 5
stages in the presence of a solid catalyst system conprising, as the
essential components, magnesi um titanium a hal ogen and an al um num
conpound. However, the catal yst systemis preferably a catal yst system

consisting of (a) a trivalent titani um conpound-contai ni ng
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10 solid catal yst conponent (a conplex of titanium trichloride with
magnesi um, (b) an organoal um num conpound and (c) an
el ectron-donati ng conmpound. The net hod for producing this

catal yst systemis stated in detail in, for exanple, JP-A-61-218, 606,
15 JP-A-1-3 Qﬁmﬂpd the |ike. That is to say, it is a
cat al yst syi?g§1 consisting of (a) a trivalent titani ufCTJPI7/01183
conpound- cont ai ni ng solid catalystzébnponent obt ai ned by reducing a
titani um conpound represented by the general formula
Ti(ORerr])[err]Xerr]-[err] 20 in which R err] represents a hydrocarbon
group having 1 to 20 carbon atons, X represents a hal ogen atom and. n
isT0 <n[err] 4 with an organomagnesi um conpound in the coexi stence
of a Si - O bond- contrad-Ri-ng—silicon rf)rrlnnund and _an ester COITpOUﬂd
and then treating the s¢lidgpfoduct thusjobtained 25 |with an ester
conpound, an ether conpgundsahd titanien] t | tptrachl pride; (b) an
or ganoal um num conpound; an% ¢) hn! [
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el ectron-donati ng conmpound. 13

*The titani um conpound used in the synthesis of t he above solid
catal yst conmponent (a) is that represented by the above-nenti oned
general formula; however, Rl is preferably an al kyl group having 2 to
18 carbon ata&& 5 an aryl group having 6 to 18 carbon @ahagseidie
“hal ogen taﬁﬁ?%presented by X can RQe, exenplified by chlorlng?
brom ne and i odine, anmong which chloriné is particularly pr ef er abl e.
The value of n of the titaniumconpound 10 represented by the above
general formula is 0 < n < 4, preferably 2 [err] n [err] 4,
particularly preferably n = 4. The organosilicon conpound
having a Si -0 bond used in the synthesis of the above solid catalyst
a B - N b~ Wl = =W o b~
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conponent (a) includes those represented by the general 15 formnulas

Si(OR[err])nmRlerr],Rerr](Rerr]SiO[err]SiRerr] and (Rlerr]SiOQf[err] in

whi ch R2 represents a hydrocarbon group having 1 to 20 carbon atons;
R3, R4, R5, R6 and R7 represent hydrocarbon groups having 1 to 20
carbon atons or hydrogen atonms; mis O <mfJerr] 4 lp IS an |nteger of
1 to 1, 000WRIA80MVs an 20 integer of 2 to 1, 000. CTAPYIO1I® o i 1 ¢
exanpl es of the organ05| | i con conmpound 4 i ncl ude tetranet hoxysil ane,
dlnethyldlnethox ilane di et hoxydi et hyl si | ane,

di et hoxydi ph@a# ﬂ%jﬁ&ﬁ tri et hoxyphenyl sil ane,

arong  nese K9V gy M RER L CHBR A ol T

conpounds 1 aBEaseRt Ad- Bnt N /AR @ WA, Tu—=—2. YA FSA
YEBIUEEAFICENTV S, CO#MAIBEMIGHEMIGEROMTITE,. &

5 ATHHET. MHRE. TV RBIBIRICE > TESICHEE., 74 VA V-
FEIEICMITE %, PTHHURBAER. ZMEHRIEHRD I BEFE~T
BEEHAEMETZEVIERTHROFE LVRBHETHD . FFcEEE DR
HiRE. BIcARERNEMARIITFEICHEV 5N 5,

™~



14 Si(OR[err]
‘particularly
to m= 4.

)lerr]Rlerr]-m preferablyll [err] m[err] 4 and
preferable is a tetraal koxysi | ane conpound correspondi ng
As t he organomagnesi um conpound used in the 5

synt hesis of the above solid catal yst conponent (a), there can be used

any type of nomagnesi um conpounds having a ma ' rbon
bond. In par{vlag’?f?@?? there are sui E%I y used Gi gnard%g@

represented by the
hydrocarbon 10 g
hal ogen and di al ky
represented by the

general formula MyX in which R8 represents a
roup having 1 to ZQE%%#%@Q atons and X represents a
| magnesi um conpound aryl magnesi um conpounds
general fornmula Rerr]Rerr]Mj in which R err] and

Rierr] are hydrocarbon groups having 1 to 20 carbon atons. Here,

Rlerr] and R &rr]

W%D@ﬁﬁ@ﬁﬂﬁ@ﬁ1ﬁ#6ﬂﬁﬂ%ﬁﬁﬁt07utv/(Aﬁstm

ester conpound used in the synthe5|s of
57~71ERE%.

5 (i)%1t#x7b?&é?nEuy$%£07—%ﬁ®$wN—ix—va
v b sS574~ (GPC) BICXZERFHHTFE (Mw) /HEHXTF
B’ (Mn) KTH5QEANI~5., '"*C-—NMRic&VHEZhBTAV I I F
wIRYYy FREHE0. 98LUERTIL 35°CF ST U BTREE L BB

BEA%0.

9~1. 1d1/gThh. B2/ 2 L/ CHRLFL~FlL

10 Y57 LaKR)-8AD135CF M5 Y /PTRAELEBBRMEN4, 5

~35.

5dl1/g. =FV /7oL O&8&HH25 /T5~35 /765 ER

KUETHOHSANPTOo—4UFy 22 (MI) 30/ L 0RLLLETHS
BREIFLU-FoBLrafy)yz—
(ii) (i) PDRREEXF LV y—FobBLyafye—¢LGPCHICLBQE

15 2M3~5, "C—NMRE&DHBEINBZTAVIIF 9 IRV v FREHNO,
9 82LERU'1 35CTF +S Y b TREE L ERESESN0. 9~1, 1
d1/eThoRRETOCL v RERY T~ LDRAEY
(2) T& (B) . (C) BV (D) Hh ol aBrORBENIDIILEH 15D
TLERSY: 1 4~1 8EEY%.

20 TRIFLY-TFr—-I1#{EEETL (B) : 0~5ER%
GPCHEIZKBQEN2. TUT. 77— 12BN 5~2 0ERY%. T0
CHo UV TRELIBREENL. 1~2, 1d1./gTHH>2100C
TOL—=—HE (MLi+s 100C) BT~000FL/—TF— | KE
iz 3=

25 TRRxFVvry-Tub L HESETL (C) : 0~5FE8%
GPCEK&%QEﬁZ.TQT\TuEVV%iﬁ20~30§E%\70%
FYU/PTRELLBREENL. 8~2. 2d1./gTH0H02100CT
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—$5E (ML, 100°%C) 35~1000DxF L y—ToEL it
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t he above solid catal yst conmponent (a), there are menti oned nono- and

pol ycar boxyl

Ic acid esters such as al i phatic carboxylic acid esters,

ol efinic carboxylic acid 20 esters, alicyclic carboxylic acid esters,

aromatic carboxylic acid esters and the |like. Anbng these ester
conpounds, preferable are olefinic carboxylic acid esters such as
net hacryl i cW2I"30%8&t ers, nuleic acid esters and t he AGTRIBYMB3 pnt hal i ¢

acid esters,
I n additi on,

and particularly 25 pr efeabl e are diesters of pht hal i ¢ aci d.

as_the ether ¢ ound,, preferable . di al kyl ethers such
as”di ethyl et ﬁ%aatwa&%m%%r%%%@q ail_igcmﬂcﬁaﬁaégi her, dibutyl ether,
di anyl et her, . A PNY PN e 15 k- but yl
et her and the’”’l?e,’r ﬁﬁ;t)#‘%? gujf‘éfﬁ’y( ‘iﬁ&jl/jb“"t—%ﬁéﬁ{@@%g

10

15

20

&L, EDAVEBRILEMERH 1 ~5 0ERXTHY., M >F+EFY—7
O—FAY-cLOBEINE230°C. BEEE 1 0sec '\ KBiFE8M
¥EN10 TFTHD, BIZ'C—NMRICEODHESNBTAVIIF )
RoYy FREH0. 98RUL13S5CTTFrS5Y /PTHIELIEBBREBEENL.
55dl/gfiéﬁﬁﬁfﬂEVV$%$U7—KﬁLE;w%§ﬁR%%%
HIL, 1 0VERXFMLEZ VY REBWT, 7V FlilikoERETvEY
vHRERYT-RBIREIEIHS REBR (Te) 0% (ATeg . Tg Y7 M)
NI CRETHIFEHMET I NFERILEMEE I A

(3) TgEN4 ymPlTOI NS (E) : 15~25HRX%

(4) BIE0. 3~2 um. FISRIERD5~5 0 L mTH SRS %
GLAFIYNTz— b (F) : 0~1 0ER%
&R 3HHEERIEEEM TS 0.

xR1) ~14)

1) (A )+ B+ (C)+ (M) +(E)+(F)=100

2) 0. 20 [[CA XA+ B+ +M]1/100) =
0. 25

3) 0. 1= { (A X (A’ /T(A) Xx (A’ + (B) + (C) +
(D) 1)

H 152 [(B) +(F)] =25

. (A B) . (C). (D). (E) BLU (F) BERIOHER

%% FT. (A)' BERERUYTuELY (A) hoE2ES AV FOERS

25

RERT, ) TREL.

IR AR HEEI D ANV F 7oA VT 27X (JIS—K—675
8. 230%C) 25~358/10minTHH. 23°CIcHiFZdFHHE
R20000kg/ cm? BlETHB &M E T2 M BEHISERN.

2. H2EXAVIMNTHEBLFLY-TunbELySviLaR)z—Ba0D1
3 5°CF b3 Y ohCRIELEBEENL, 8~5. 3d1. g, =FVLY/
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preferable are di-n-butyl ether and diisoanyl ether. The
‘above solid catal yst conponent (a) is synt hesi zed by reducing a

titani um conpound with a 5 magnesi um conpound in the presence of an
organosi licon conpound and an ester conpound, treating the resulting
solid produclyddshEhsgn €ster conpound, and thereafter t $SdpoNel1dne
product with a mXxture of an ether conpgund and titaniumtetrachl oride
or a mxture of .an ether 10 compound, titaniumtetrachl oride and an ester

conpound. J*&ea@wgﬁ 7 2995 915 4 8 il ool eof R RIS

phere of an inert gas su as nitrogen, “argon or
The reducti onyigagispRtenperature is in a tenperature range from
-50[err]C to 70[err]C, preferably from- 15 30[err]C to 50[err]C and.
particularly g ef e.mafoby‘/f—-rjm"%[lékﬁﬁ{tﬁb. (B)3B[EFYE 1 8B 16~19 The
or ganoal um num conpound of the _above conmponent (b) is one haV| ng at
| east one al ulRdn QMEHZ. SEIT. BRKEL. 2~2. 0d1./¢g
5 1o~soﬁaaﬁmﬁlxmzaﬁ@mﬂﬁﬁm%mmma
4. IFLy—FubEUV EEEETL (C) OV /&BA22~28
ER%. QEAt2. S5PIT. BRAMEL. 9~2. 1d1/g. L—=—$EN
50~9 0 TdhIHKE Xt 2 BHOMA WA IEERD.
5. t_wﬁéﬁmA%§ﬁﬁA(D)@t—wﬁémmA%$§b5~4o
10 ER%THIHEKEL Xt 2 BRoMmTHEESIEENY.
6. HCRE1. 2. 3. 4 XI5 OMAIBUBISHEMESHBIEAEICLY
B L TR A Leii s 3 MBI H,
7. HHUSEANEBENRANEREATHE LA ET2HRECR

WDHT R,
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bond in the ol ecul e and represented by the general 20 fornula
Rietr]rAlY[err] or Rerr]Rlerr]A-O-AIRerr]Rerr] in which Rlerr] to E3289

R15 represent hydrocarbon groups having 1.to 20 carbon atons, Y 46/7
‘represents a hal ogen, hydrogen or an aIko%y gr oup and r is 2 [err] r
[err] 3. Speci fic exanpl es of the organoal um num conpound

25 include trial kyl al um nuns .such as triethylal um num

triisobutylalum num trihexylal um num LWke; dialkylaluninum
hal i des such as diethylaluninun1ha|idgggkﬁfg%%¢$sobutylaluninunlhalides

and the |ike; mxtures of 16
triethylal um num and di al kyl al um num hal i des; and al kyl al unoxanes such

as tetraethyl di al unoxggrMoprL.AGREE SaE H HRIBEPXERN 3 tHGrEdkN

MOLDED ARTICLE THEREOF

TECHNICAL FIELD

This invention relates to a thermoplastic resin
composition which is excellent in rigidity and impact.
resistance in respect of physical properties, has a short

5 molding cycle and characteristic features in surface
gquality such as no generation of flow mark or weldline, no
surface strain or the like in respect of injection
moldability, and to an injection molded article excellent
in dimension stability molded therefrom by an injectioh

10 molding method, particularly an automobile interior trim
material.

More particularly, this invention relates to a
thermoplastic resin composition which comprises a specific
crystalline polypropyvlene as a main component and is

15 excellent in figidity and impact resistance in respect of
physical properties and has a short molding cycle and
excellent surface quality in respect of injection
moldability; and to an injection molded article excellent
in dimension stability prepared therefrom by an injection

20 molding method, particularly an iﬁjection molded article

for automobile interior trim.



- Anong t hese organoal um num conpounds, preferable 5 are trialkylalum nuns,
sm xtures of trialkylalumnuns with di et hyl al um num chl ori de, and
t et r aet hyl di al unoxane. The, anount of the organoal um num
cenmpound used ~ can usually be selected fromsuch a broad range as 0.5 to
- 1,000 noles per nmole of titaniumatomin the solid 10 catal yst conponent
(a); however BACKGRCUNR AETfrom 1l to 600 nol es is preferable.
As the el ectron-donating conpound of the above conponent (c), there
can be nmentioned oxygerfXdhadilHing ethylesiecmmony lemeocornlymesy al cohol s,
phenol s, ketones,. 15 al dehydes, carboxylic acids, esters of organic- acids
or i nor gRARGL @RS TRTORY RS  CRRIY MY dadober tth ki IFRMRQFEE 10TF t he

e OI T SRRLALDL £ S SSLLOR SO RN e LR D111 LES,
I nor gani ¢ ?Ciggpgfﬂnerz Orv.(i:'}kglgleel£ Stﬁgee <>rn(13;§oesf1‘.atbilc¥n)usl$ads' been Widely used as

an automobile interior trim material because they are
inexpensive, good in moldability and the like. The
ethylene-propyvlene copolymer rubber type resin composition
is usually molded into an automobile interior trim

10 material by an injection molding method. As to the
injection moldability thereof, it is required firstly that
the molding cycle of the present composition be shortened
for increasing the productivity; secondly that the present
composition give, by an injection molding,'an interior

15 trim molded article which has such excellent surface
qualities that neither flow mark nor weldline is generated
and no surface strain is caused; and the like.

However, conventional ethylene-propylene

copolymer rubber type compositions have such problems that

20 when the fluidity thereof is simply increased, the impact
strength which is required for an interior trim material
is not satisfied though the surface quality is improved in
the injection molding and the filling time is shortened
but the plasticizing time becomes long and hence the

25 molding cycle is consequently not shortened.

DISCLOSURE OF INVENTION

Under such circumstances, this invention aims at



,The ' ratio of the al umi num conpound of the conponent (b) and the
cohpl ex of titanium conpound with - magnesi um conpound of the conponent
(a) can be selected fromthe range of from3/1 to 20/1 by nole.
Moreover, the 25 ratio between the si | ade conpound having a Si-O bond and
the conplex of the titanium conpound with the magnesi um conpound can

be sel ected fLomiRenFaR9eheEMbHoELEA&0rERiA/ compos2t P¥n Whech _
17 The et hyl ene-but ene-1 copol yner rubber (B) in this

i nvention neagsmprigedod eepetylBineupbeypobpglBbeas a maiAandompbrent ]l and
I's comrercially avail able. The butene-1 content of the

et hyl ene- but eaadl whdphl, ydar respeet b€ physdcab poépbytinesghsatpséiesably 16
to 19% by wei ght, and nore preferably 17 to 18% by weight. Wen it is
| ess than 15%the impact strength and rigidity required for an interior
5 trim material and has high flow and good balance between
impact strength and rigidity as compared with conven-
tionally used ethylene-propylene copolymer rubber
compositions, and ih respect of injection moldability, has
a shoft molding cycle and good surface quality, and

10 further providing an injection molded article using the
composition, particularly an injection molded article for
automobile interior trim.

This invention relates to a thermoplastic resin
composition comprising (A) a crystalline polypropylene,

15 (B) an ethylene-butene-1 copolymer rubber, (C) an
ethylene-propylene copolymer rubber and (D) a vinyl
aromatic compound-containing rubber (at least one of the
above (B), (C) and (D) is used), (E) talc and (F) fibrous
magnesium oxysulfate and to an injection molded article

20 obtained by molding the above thermoplastic resin
composition by an injection molding method.

Thét is to say, this invention relates to a
thermoplastic resin composition which comprises:
(1) 57 to 71% by weight of a crystaliine
25 polypropvlene (A) selected from the following (i) or (ii):
(1) a crystalline ethylene-propylene copolymer in
which the propylene homopolymer portion which is the first

segment has a Q value of 3 to 5 which is the weight



.by ﬁeight, a preferable result is not obtained as to | npact resistance,

and when it exceeds 20% by weight, -a preferable result is not obtained
as to'rigidity. 10 The Q val ue of the ethyl ene-butene-1

copol ymer rubber according to the GAC method is not nore than 2.7,
preferably not nore than 2.5. The intrinsic viscosity is 1.1to 2.1

dl /g as measurgialye’ HAldh@alrn wetgeie (ad /nilfber aviegeymsileeasbly at
100[err]C (MJerr] "100[err]C) is 7 to 90, and 15 these are preferably 1.2

to 2.0 dl /g argithtt qM0, ratio Eegpedingely aWel peemdardone exceeds 2.7,
the r|g|d|ty beconmes low and this is not desirable. Wen the |ntr|n5|c
Vi scosity |sIcarbmatmgthpmwduﬂgcasnnﬂﬂsﬂiedmausimpemnFCpamtad fragitdea and
t he Mooney viscosity at 100[err]C (MJerr] 100[err]Cy,s 20 less than 7,
preferabl e resfl rotarlessottheint 4.198d ams cad culated FvditF-AWR amcaen
strength, and when these exceed 2.0 dl /g and 90, respectively, the

di sper si on 3 hdmdgtingiq v scosityr vft D9 @ ﬂollyﬁrldﬁylaéné‘eéﬁ)url?@c s bad

and a preferabl o
135°C in tetralin; and the ethylene-propylene random

copolymer portion which is the second segment has an
intrinsic viscosity of 4.5 to 5.5 dl/g as measured at
135°C.in tetralin and an ethylene/propylene ratio of 25/75
10 to 35/65 (weight % ratio), and
(ii) a mixture of the crystalline ethylene-propylene
block copolymer of (i) with a crystalline propylene
homopolymer having a Q value of 3 to 5 according to the
GPC method, an isotactic pentad fraction of not less than
15 0.98 as calculated by 13c_NMR and an intrinsic viscosity
of 0.9 to 1.1 dl/g as measured at 135°C in tetralin;
{2) 14 to 18% by weight of at least one rubber
component seleqted from the group consisting of the
following (B), (C) and (D):
20 0 to 5% by weight of the following ethylene-
butene-1 copolymer rubber (B):
an ethylene-butene-1 copolymer rubber having a Q
value of not more than 2.7 according to the GPC method, a
butene-1 content of 15 to 20% by weight, an intrinsic
25 viscoéity of 1.1 to 2.1 dl/g as measured at 70°C in xylene
and a Mooney viscosity at 100°C (MLq,4 100°C) of 7 to 90,
0 to 5% by weight of the following ethylene

propylene copolymer rubber (C):



*TEsﬁPt IS not obtained as to inpact strength. 25 The

et hyl ene- propyl ene copol yner rubber (C) in this invention neans a
random copol yner rubber of ethyl ene and propyl ene or an _

et hyl ene- propyl ene- non- conj ugat ed dPene copol ymer rubber, and is
commerci al ly avail abl e. 18 The
propyl ene content of thaneétlyybereppomyy bame coppdlymer rubbebbiedvisg 24 to
30% by weight, preferably 22 to 28% by wei ght. When it is less than 20%

by weight, a Pr¥aérgbpé not mesel thas Aof abcardédgasot thenBRCtmethedgt h,
and when it 5 exceeds 30% by weight, a preferable result is not obtained
as to rigidft?.PFPPYeeBPeF@EEQFEtP %?nt@oBOﬁg?in?ﬁZihgébinoag?gﬁ?edzﬁgﬁne
fﬁgtﬁg;_ggn}Bgéggggéggﬁéfr%.Beéo g.godl/g as measured at 70°C in x&lene
5 and a Mooney viscosity at 100°C (MLq,4 100°C) of 35 to
100, and
10 to 18% by weight of the following vinyl
aromatic compound-containing rubber (D):
-a vinyl aromatic compound-containing rubber in
10 which a vinyl aromatic compound is bonded to an olefinic
copolymer rubber or a conjugated diene rubber, and which
has a vinyl aromatic compound content of 1 to 50% by
weight and a melt viscosity at 230°C at a shear rate of 10
sec™l of not more than 104 as measured by a capillary flow
15 tester, and which is characterized in that in a blend
prepared by adding 10% by weight of the vinyl aromatic
compound-containing rubber to a crystalline propylene
homopolymer having an isotactic pentad fraction of 0.98 as
calculated by 13¢c-NMR and an intrinsic viscosity of 1.55
20 dl/g as measured at 135°C in tetralin, the difference
(ATg, Tg shift) in glass transition point (Tg) attributed
to the crystalline propylene homopolymer portion before
and after the blending is less than 3°C;
(3) 15 to 25% by weight of talc having an average
25 particle size of not more than 4 um (E); and
(4) 0 to 10% by weight of fibrous magnesium
oxysulfate having a fiber diemeter of 0.3 to 2 um and an

average fiber length of 5 to 50 um (F),



—donfent exceeds 7% by weight, gelation is caused during 10 the kneadi ng

and hence it is not desirable. . - _ The Q value according to the
GPC net hod of the et hyl ene- propyl ene. copol yner rubber is not nore than
2.7, preferably not nore than 2.5. The intrinsic viscosity is 1:8

to 2.2 dl/g as neasured at 70[err]Cin xylene and the 15 Mboney viscosity

at 100[err] C (avd edrijchl @bjertioplasitd c3relsdnl@omperdtion sbRgés€iasethe
preferably 1.9 to 2.1 dl/g and 50 to 90, respectively.

Wien -t he Q valfigd loxiswgd eqmat ionise )i diodidt)y becones | ow and this is not

desirable. Wien the intrinsic 20 viscosity is less than 1.8 dl/g as
measured at 70[err]C inl) (Blylterd@land e HvddHew \,(iEﬁces:(tFy & 1000[err] C
MJ[err] 100[err]C) is | ess than 35, preferable results are not

f)bt gi ne]d as Eo 19 ri gitdi t \P -4 #mﬁééﬁ)s?‘r AYf h+r WBen+t KESe+ekBoEA1002

dl/g nd 100, respectiy, Ié, he di spersion thereof in the 25

crystal ling pol ypropyl ene (ﬁ§ e€dnes bad and a pref erabl e

3) 0.1 = {(Aa) x (A)’"/[(A) x (A)’ + (B) + (C) +
(D)1}
4) 15 = [(E) + (F)] = 25
wherein (a), (B), (C), (D), (E) and (F) indicate weight %
10 of the respective components and (A)’ indicates the weight
fraction of the second segment in the crystalline
polypropylene (A), and has a melt flow index (JIS-K-6758,
230°C).of 25 to 35 g/10 minutes and a flexural modulus at
23°C of not less than 20,000 kg/cmz; and to an injection
15 molded article obtained from the thermoplastic resin
composition, particularly a molded article for automobile
interior trim.
.This invention is explained below in detail.
In this invention, the crystailine polypropylene
20 (A) means (i) a érystalline ethylene-propylene copolymer
havingla crystalline propylene homopolymer portion as the
first segment and an ethylene-propylene random copolymer
portion as a second segment (referred to as the block
copolymer in some cases) or (ii) a mixture of such a
25 crystalline ethylene-propylene copolymer with a
crystalline propylene homopolymer.
Here, when the crystalline polypropylene (A) is

the crystalline ethylene-propylene copolymer (i) which has



.fesult is not obtained with reépect to i npact strength. The
.vinyl aromatic conpound-containi ng rubber (D) in this invention

i ncl udes rubbers in which a vinyl L7 . 19
aromatic conmpound is bonded to an ol efinic copol yner rubber or a

conj ugat ed di ene rubber by pol ynerization, reaction or the like, for
exanpl e, bl oek canstedidam propyiepes hopopodyoerapostyioanasbthedifémstt ype
rubber (SBR), 5 styrene-butadi ene-styrene type rubber (SBS), styrene-
i sopr ene- st yrs@gEenip @ndy e e thlenegivg oplyd eniek aandp@s eopolymgropRraAan
random copol ynmer rubbers in which the rubber conponents have been
hydr ogenat ed:@sartdre Feqonde segmend, the floddowdag phwsicaduPrapeytiss. a

rubber in which a vi I 10 aronmati,¢c conpound such as styrene or the |like
has been compos1€¥éns and Eﬁe Hf&e are reqﬁ%reg: y

5 That is to say, in the crystalline ethylene-
propylene copolymer (i), the Q value of the propylene
homopolymer portion which is the first segment is 3 to 5,
preferably 3.5 to 4.5 which Q value is the weight average
molecular weight (Mw)/number average molecular weight (Mn)

10 ratio representing a molecular weight distribution
according to a gel permeation chromatography (GPC) method.
When the Q value is less than 3, the fluidity is
deteriorated and when the Q value exceeds 5, a preferable
result is not obtained in relation between the molding

15 cycle and the surface quality during the injection
molding.

Furthermore, the isotactic pentad fraction
calculated by 13c-NMR is not less than 0.98, preferably
not less than 0.985. When it is less than 0.98, it is

20 difficult to satisfy the objective rigidity, heat
resistance and the like.

Moreover, the intrinsic viscosity of the
propylene hémopolymer portion is 0.9 to 1.1 dl1/g as
measured at 135°C in tetralin. When it exceeds 1.1 dl/g,

25 the melt flow rate of the composition becomes low and the

| fluidity is deteriorated, the molding cycle becomes long

because the filling time becomes long, and simultaneously



.react-ed with an ethyl ene- propyl ene- non- conj ugat ed di ene ~ type rubber

( EPDM) . The vinyl aromatic conpound-containing rubber

has a vinyl aromatic conpound content of81 to 50% by 15 weight, preferably
510 40% by wei ght, and nore preferably 10 to 30% by weight and a nelt
viscosity at 230[err]C at a shear rate of 10 sec[err] of not nore than
10[err] as nmeasgped surfady quakify |is yndt obteisiad, afikn sita 18 Mydss
aromatic conmpound- cont ai ni ng rubber characterized in that ina 20

bl end of 10% BB2Re? ghtdbig+ H&@ims&@mqmmmﬁ impacte attesng tiy
rubber with a crystal]ine propyl ene honopaol yner . having an isotactic
pentad fract i"i‘)]ﬁey oW. U8 pRs Rl Physical gropentiewR and aawqadt ri nsic

it erence (ARFEAGE Sl s (TGRS ke nent oot AR £ 11 buted to
e bl end oy Beladher ALPRULeNS, d SRR IIEL ROl RIS AT e
hence the molding cycle becomes long and a preferable
result is not obtained.
When the ethylene/propylene ratio of the

ethylene-propylene random copolymer portion which is the

10 second segment is 25/75 to 35/65 (weight % ratio) (the
ethylene content (C2')gp is 25 to 35% by weight, the total
of ethylene and propylene is taken as 100% by weight, the
same applies hereinafter), more preferably 27/75 to 32/78
(weight %.ratio) (the ethylene content (C2')gp is 27 to

15 32% by weight). When the ethylene content is less than
25% by weight or exceeds 35% by weight, a preferable
result is not obtained as to the impact resistance of the
composition. Moreover, the intrinsic viscosity Mlgp of
the ethylene-propylene random copolymer portion is

20 preferably 4.5 to 5.5 dl/g, more preferably 4.8 to 5.3 dl/
g, and when it is less than 4.5 dl/g a flow mark is
generated during the injection molding and when it exceeds
5.5 dl/g, a hard spot portion is causéd and a preferable
result is not obtained in respect of surface quality.

25 When the crystalline polypropylene (A) is (ii)
the mixture of the above crystalline ethylene-propylene

copolymer (i) with a crystalline propylene homopolymer,



.20 - When the Tg shift is not less than 3[err]C, it

.bécones conpatible with the po|ypropyl ene honopol yner portion in the
conposition to reduce the rigidity and when the nelt viscosity is

hi gher than 10[err] the fluidity of the? 5 conposition is deteriorated
and, -in addition, dispersion failure is caused and even i npact

strength i s ehdugellowing physical pt8pbkbtSebNVEBhbOBitidnEhendi Fré
conposition, at | east one nenber of the ethyl ene-butene-1 copol yner

r ubber - (Bke alre eehuieed:propyl ene copolyner rubber (C) and the. 10
vinyl aromatic conpound-containing rubber (D) is necessary to use.

The total content of tTbabbbse ¢Bpilarlp)to theiabove ¢rystalbimesition is

14 to 18% by wei ght.
ethy ene-propylene copolymer (i), the Q value which is the
5 weight average molecular weight (Mw) /number average

molecular weight (Mn) ratio representing a molecule
distribution according to the (GPC) method is 3 to 5; the
isotactic pentad fraction calculated by 13¢c-NMR is not
less than 0.98. Moreover, the intrinsic viscosity of the

10 propylene homopolymer portion is 0.9 to 1.1 dl/g as
measured at 135°C in tetralin.

An explanation is made below of methods for
measuring the above various physical properties. The
isotactic pentad fraction is a fraction of propylene

15 monomer unit existing at the center of an 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 crystalline polypropylene molecular chain
as measured by the method disclosed in A. Zambelli et al.,

20 Macromolecules, 6, 925 (1973), namely by use of 13C-NMR.
However, the attribution of the NMR absorption peak is
based on Macromolecules, 8, 687 (1975) published
thereafter.

Moreover, the weight ratio X of the ethylene-

25 propylene random copolymer portion to the overall block
copolymer can be determined by calculation from the
following equation by measuring the quantity of heat of

crystal fusion of each of the crystalline propylene



waré@ver, when the anount of the second segnent of the 15 <crystalline

et hyl ene- propyl ene bl ock copol yner -of (A) is ~included, [(A) x (A" +
(B) to (D)] is necessary to satisfy_the follow ng equations:

1). (A) + (B) + (O + (D + (B + (F =10 2) 0.20 [err]
{[(A) -x (A' + (B + (O + (D]/100} 20 [err] 0.25

3) 0.1 [err] hphépotyhd)y' bbtAion &Ad' the(Byerall)btock copolymer: o
(D]} ' Wien the values are |ess than these |ower limts,
a preferable result is Xot bbtalAefl)n(ABEpgct of 25 inpact strength, and
when the val ues exceed the above upper limts the fluidity of the
conposition is det éAHE}tat edQuality of heat of fusion of overall

block copolymer (cal/g)

5 (AHf)p: Quality of heat of fusion of
crystalline propvlene homopolymer
portion (cal/g)

The ethylene content of the ethylene-propylene
random copolymer portion can be determined by calculation
10 from the following equation by measuring the ethylene
content (weight %) of the overall block copolymer by an
infrared absorption spectrum method:
(C2')gp = (C2")qp/X
(C2')p: Ethylene content (weight %) of overall
15 ' block copolymer
(C2')EP: Ethylene content (weight %) of
ethylene-propylene random copolymer
portion.
Furthermore, the intrinsic viscosity Mlgp of
20 the ethylene-propylene random copolymer portion as
‘measured at 135°C in tetralin can be determined by
calculation from the following equation by measuring the
intrinsic viscosity of each of the crystalline homopolymer
portion and the overall biock copolymer:
25 Mligp = MIlgp/X - (1/X - 1) [Nlp
[Nlp: Intrinsic viscosity (dl/g) of crystalline

propylene homopolymer portion



21 . - The average particle dianeter of the talc (E) used in
this invention is not nore than 4 [err]m preferably not nore than 3
[err]m Wen it is nore than 4 [err]m trﬁ . reduction of inpact strength
is_large, and an appearance 5 such as gross or the |ike becones bad. The

talc may be used without being treated; however, it is possible to use
tal c whose surface has agq:t resteihsid visdooitsy ugdibidy of overyll sil ane
coupling agents, titanium coupling agents, hi gher fatty acids, higher
fatty acid esters, higher fatthlodd camolymer des, higher fatty acid salts
or other surfactants for the purpose of enhancing the interfacial
adhesi veness t o t h&npbheperapel efeusgpinrapphiaatiensahni wigiche

di spersibility. Here, the average particle diameter of talc

15 neans a fi ifpager ¥esdspancecie sraprirelapdy geguirefedit is from an

integral distribuytion_curve of the updersize .
9 5 pre era%le to use, as tge crystalline polypropylene, the

crystalline ethylene-propylene copolymer (i) consisting of

the crystalline propylene homopolymer portion which is the

first segment polymerized in the first step and the

ethylene-propylene random copolymer portion which is the
10 second segment polymerized in the second step.

Said copolymer can be produced by a slurry
polymerization method, a gas phase polymerization method
or the like. 1In particular, in the case of use in
applications in which high impact resistance is required,

15 it is necessary to increase the amount of the second
segment and it is preferably produced by the gas phase
polymerization method.

The high impact resistance polypropylene
according to the said gas phase polymerization method can

20 be produced by the method illustrated in JP-A-61-287,917.

In the glurry polymerization method, the amount
6f the second segment is 10 to 30% by weight, and in the
gas phase pplymerization method, it is suitably produced
in the range of from 10 to 70% by weight.

25 - In the gas phase polymerization method, it is
fufther possible to produce a crystalline ethylene-
propvlene block copolymer having_a large amount of the

second segment by the method illustrated in JP-A-1-98, 604,



. hefhod obt ai ned by subjecting a suspension of the pérticles in a

.dfspgrsion medi um such as water, alcohol or the Ii ke to neasurenent
using a centrifugal settling type 20 particle size distribution nmeasuring
appar at us. The fi brous nesi um oxysul fate (F) used in

this-invention has an average fiber length of 5 to 50 [err]m

preferably 18n80s30d] evpbliymed as suctabdyfibed dhaapptications iR.5 to 1.0
[err]m 25 As specific physical properties of the fina

conposi ti on, whiichs snpeesbagh theactheesebtahtewisndeguired. (JI S- K- 6758,
230[err]C, a load of 2.16 kg) be 25 to 35 g/ 10 m nutes and the
rigidity be such that The etbxleae-ppepDyiene copolymer (i) used in

22 at 23[err].,Cis not less_than 20,000 kg/c¢cnierr]. ‘

Mor eover, it G sdégypggp@ntHgtopﬁglpﬁgaby reacting the monomers in two

5 stages in the presence of a solid catalyst system
comprising, as the essential components, magnesium,
titanium, a halogen and an aluminum compound. However,
the catalyst system is preferably a catalyst system
consisting of (a) a trivalent titanium compound-containing

10 solid catalyst component (a complex of titanium
trichloride with magnesium), (b) an organcaluminum
compound and (c) an electron-donating compound.

The method for producing this catalyst system is
stated in detail in, for example, JP—A—61—218,606,

15 JpP-A-1-319,508 and the like.

That is to say, it is a catalyst system
consisting of (a) a trivalent titanium compound-containing
solid catalyst component obtained by reducing a titanium
compoﬁnd represented by the general formula Ti(ORl)nX4_n

20 in which RI represents a hydrocarbon group having 1 to 20
carbon atoms, X represents a halogen atom and n is 0 < n <
4 with an organomagnesium compound in the coexistence of a
Si-0 bond-containing silicon compound and an ester
compound and then treating the solid product thus obtained

25 with an ester compound, an ether compound and titanium
tetrachloride; (b) an organoaluminum compound; and (c) an

electron-donating compound.



.strength is such that the |zod inpact strength (notched) at 23[err]C
Ls"not less than 25 kg[err]Jcmcmand the brittle 5 tenperature is not
nore fhan O[err]C. The prqgortions of the above conponents
(E) and (F) contained are required]t satisfy the equation 4) 15 [err]
[(E) -+ (F) ] [err] 25. Wen the proportions are outside these ranges,
the thernoplastic resimigenpisatien ¢csmpoind iwsed nin lthe h@aithasi stehce and
when the proportions exceed the upper limts the conposition becones
inferior in fthedabgvansgolid cappkastancempénentolakdiarthat erephesdniae® not
desirabl e. The thernoplastic resin conposition ajnmed at by

t hi s i nventi oy cbhebaboveahertioned gererahefermylaurkowévens Reath of the
conponents used i s specified_as_nentioned above and the proportion of
each of the cBRPEREAPLYpRBNALRY1 groyr havirgd2teothd cpEeenitempger

The conposition of this invention can be produced usi ng a kneader such
as a singl% SBRRFY tQHBBP,h%V%Qﬂng to 18 carbon atoms. The halogen

atom represented by X can be exemplified by chlorine,
bromine and iodine, among which chlorine is particularly
preferable.
The value of n of the titanium compound
10 represented by the above general férmula is 0 < n < 4,
preferably 2 = n £ 4, particularly preferably n = 4.
The organosilicon compound having a Si-O bond
used in the synthesis of the above solid catalyst
component (a) includes those represented by the general
15 formulas Si(OR?);R3, ;, R*(R5,510),SiR®; and (R7,5i0)4 in
which R2 represents a hydrocarbon group having 1 to- 20
carbon atoms; R3, R4, R5, R® and R7 represent hydrocarbon
groups having 1 to 20 carbon atoms or hydrogen atoms; m is
0 <m= 4; p is an integer of 1 to 1,000 and g is an
20 integer of 2 to 1,000. |
Specific examples of the oréanosilicon compound
include tetramethoxysilane, dimethyldimethoxysilane,
diethoxydiethylsilane, diethoxydiphenylsilane,
triethoxyphenylsilane, cyclohexylethyldimethoxysilane,
25 phenyltrimethoxysilane and the like. Among these
organosilicon compounds, preferable are alkoxysilane

compounds represented by the general formula



.20 'screw extruder, a Banbury m xer, a hot roll or the |ike. The

m Xi ng of each conponent may be effected at the sane time or nmay be
effected in portions. As a nethod of adding themin portions, there
are a nethod in which the crystal | i¥e pol ypropyl ene is kneaded with

the talc and 25 thereafter the ethyl ene-butene-1 copol ymer rubber, the .
et hyl ene- propgheoe2goRr8l, yirer prelbbeabapdit B wisyld andparticularly
conmpound- cont ai ni ng rubber (these are referred to herei nafter as the
rubber col | ecpregeypbieeiaddeteandaikoxysilane compound corresponding 23
met hod in which the crystalline polypropylene is previ ously kneaded
with the tal ctat ma=h#gh concentration to forma master batch and this
i s separately kneaded while it is diluted with the crystalline
pol ypr opyl ene, As the organomagnesium compound uséd in the
5 synthesis of the above solid catalyst component (a), there
| can be used any type of the organomagnesium compounds
having a magnesium-carbon bond. In particular, there are
suitably used Grignard compounds represented by the
general formula R8ng in which R® represents a hydrocarbon
10 group having 1 to 20 carbon atoms and X represents a
halogen and dialkylmagnesium compounds or diarylmagnesium
compounds represented by the general.formula R9R10Mg in
which R? and R0 are hydrocarbon groups having 1 to 20
carbon atoms. Here, R and R10 may be the same or
15 different.
As the ester compound used in the synthesis of
the above solid catalyst component (a), there are
mentioned mono- and polycarboxylic acid esters such as
aliphatic carboxylic acid esters, olefinic carboxylic acid
20 esters, alicyclic carboxylic acid esters, aromatic
carboxylic acid esters and the like. Among these ester
compounds, preferable are olefinic carboxylic acid esters
such as methacrylic acid esters, maleic acid esters and
the like and phthalic acid esters, and particularly
25 preferable are diesters of phthalic acid.
In addition, as the ether compound, preferable

are dialkyl ethers such as diethyl ether, di-n-propyl

ether, diisopropyl ether, dibutyl ether, diamyl ether,



<5_tﬁe rubber or the like. In addition, as a second nethod of addi ng

themin portions, there are a nethod in which ~ the crystalline .
pol ypropyl ene is kneaded with the rubber and thereafter the talc is
added to and kneaded with them and ¥5 met hod in which the crystalline

pol ypropylene is 10 kneaded with the rubber at a high concentration to
forma megkehybahchuapd tbpreeabhgr thB8e1ck¥st ghdl ﬁ%@g&di’éiﬁ% ene

and the talc are added to and kneaded with the sane. _ third net hod
of addi ng theprefiepableoase Shenebusyd &thépdand difssbmgh ébgesrystalline
pol ypropyl ene is previously 15 kneaded separately with each of the talc
and the rubber andThheabeEelséh@dn¢ata&¥staaamﬁémédﬁy(xheaﬂed

t oget her. The tenperature and time required for the kneading are 170
to 250[ err] C giBthesdzed hynteducingspetitamriym compound with aMreover, in
these kneaders, in addition to_ 20 these basic conponents, there can be
conpounded® anMagnesiyfy; cPyROYREn1RsthA AReseRFEapf annorganesi bl eon

absor ber, compound and an ester compound, treating the resulting

solid product with an ester compound, and thereafter
treating the product with a mixture of an ether compound
and titanium tetrachloride or a mixture of an ether
10 compound, titanium'tetrachloride and an ester compound.
These synthesis reactions are all effected in an atmos-
phere of an inert gas such as nitrogen, argon or the like.
The reduction reaction temperature is in_a
temperature range from -50°C to 70°C, preferably from -
15 30°C to 50°C, and particularly preferably from -25°C to
35°C. |
The organocaluminum compound of the above
component (b) is one having at least one aluminum-carbon
bond in the molecule and represented by the general
20  formula R1,.alv;_,. or R12r13a1-0-a1Rr14R15 in which R11 to
r15 represent hydrocarbon groups having 1 to 20 carbon
atoms, Y represents.a halogen, hydrogen or an alkoxy group
and r is 2 =S r £ 3.
Specific examples of the organoaluminum compound
25 include trialkylaluminums such as triethylaluminum,
triisobutylaluminum, trihexylaluminum and the like;
dialkylaluminum halides such as diethylaluminum halides,

diisobutylaluminum halides and the like; mixtures of’



.d lubricant,
pol lution-preventing agent, a flane retardant, a neutral i zi ng agent,
f oam hg agent, a plasticizer, a 25 nuclﬁ?ting agent, a foaminhibitor, a

a pignent, an antistatic agent, a copper-

cross-1inking agent or the Ilike. 1 Incidentally, the

t hermopl astic resin

an

conposition of this invention can be forned into.

o  triethylaluminum and dialk¥Faluminum)leslides moased article by
an injection nolding nethod adopted generally. In particular, it is

sui t abl y useda@kylaluméRahéiestithnasotdetaathy tdbalmmozaneobil e such as

a

door trim pillar, instrunental panel or the I|ike. 5 BEST MODE FOR

CARRYI NG OUT TeErabvEXTaOAlumoxane and th&hlikénvention is exp

by Exanpl es;

10

15

20

25

Among- these organoaluminum compounds, preferable
are trialkylaluminums, mixtures.of trialkylaluminums with
diethylaluminum chloride, and tetraethyldialumoxane.

The amount of the organocaluminum compound used
can usually be selected from such a broad range as 0.5 to
1,000 moles per mole of titanium atom in the solid
catalyst component (a); however, the range of from 1 to
600 moles is preferable.

As the electron-donating compound of the above
component {c), there can be mentioned oxygen-containing
electron donors such as alcohols, phenols, ketones,
aldehydes, carboxylic acids, esters of organic acids or
inorganic acids, ethers, acid amides, acid anhydrides and
the like; nitrogen-containing electron donors such as
ammonias, nitriles, isocyanates and the like; etc. Among
these electron donors, esters of inorganic acids and
ethers are preferably used.

The ratio of the aluminum compound of the
compbnent (b) and the'complex of titanium compound with
magnesium compound oflthe component (a) can be selected
from the range of_from 3/1 to 20/1 by mole. Moreover, the
ratio between the silane compound having a Si-O bond and
the complex of the titanium compound with the magnesium
compound can be selected from the range of from 1/10 to 1/

2 by mole.

| ai ned bel ow



. however, these are nerely illustrative and this invention I S not
dimted to these Exanples unless i-t oversteps the gist. 10

Met hods for measuring physical properties in the Exanpl es are shown
bel ow. (1) Melt flow i ndex 17 According to the method
prescribed in JIS-K- 6758. The neasurenent is effected at a

measur ement 15 t enper ah¢ e thiy 123Q-dutledeHldeopad liymad elbbel6 (BY Whl ess

ot herwi se specifi ed. (2) Flexural test According to the
met hod prescriloiesl invellt3dé means & (G&ndont extpalpeemenubbsErded wrhydjemet i on
molding is 20 wused. The thickness of the test specinenis 6.4 nm and

fl exural noduind kamerid-ek el ist reomger cirad 1w @vigdiled lendeThe butieme-1
conditions of a span of 100 mm and a | oadi ng rat e _of 2.0 mimn. The

measur enent teQREanR e the effhlene-hutene-1 copolymer rubber is 15 to
5 20% by weight, preferably 16 to 19% by weight, and more

preferably 17 to 18% by weight. When it is less than 15%
by weight, a preferable result is not obtained as to
impact resistance, and when it exceeds 20% by weight, a
preferable result is not obtained as to rigidity.

10 The Q value of the ethylene-butene-1 copolymer
rubber according to the GPC method is not more than 2.7,
preferably not more than 2.5. The intrinsic viscosity is
1.1 to 2.1 dl/g as measured at 70°C in xylene and the
Mooney viscosity at 100°C (MLq , 4 100°C) is 7 to 90, and

_15 these are preferably 1.2 to 2.0 dl/g and 10 to 80,
respectively. When the Q value exceeds 2.7, the rigidity
becomes low and this is not desirable. When the intrinsic
viscosity is less than 1.1 dl/g as measured at 70°C in
Xylene and the Mooney viscosity at 100°C (ML4q,4 100°C) is

20 1less than 7, preferable results are not obtained as to
rigidity and impact strength, aﬁd when these exceed 2.0
dl/g and 90, respectively, the dispersion thereof in the
crystalline polypropylene (A) becomes bad and a preferable
result is not obtained as to impact strength.

25 The ethylene-propylene copolymer rubber {(C) in
this invention means a random copolymer rubber of ethylene
and propylene or an ethylene-propylene~non-conjugated

diene copolymer rubber, and is commercially available.



.Ootherw se specified. 25 (3) lzod inpact strength Accordi ng
to the nmethod prescribed in JIS-K-. 7110. A test specinen nol ded by
injection nolding is : 25 used.
The thickness of the test specinen is 6L§rnn and a not ched i npact
strength of a specinen notch-processed after the nolding is eval uated.

The measur enethe propyBEREr 8bbitént Sof 3t ke E€hyleRs SpHbel whé ecopstyheed. At
ot her 5 tenperatures than that, the neasurenent is carried out after

t he speci men rabbebj £st 20 to 30&tbycwailght pnbngfénably 22towo 2®Urkyin a
constant tenperature bath at the given t enper at ure. (4) Brittle
tenperature (Beighy. When it is less than 20% by weight, a preferable
result is not obtained as to impact strength, and when it
5 exceeds_SO% by weight, a preferable result is not obtained
as to rigidity. It is preferable to control the non-
conjugated diene content of the copolymer rubber to not
more than 7% by weight. When the non-conjugated diene
content exceeas 7% by weight, gelation is caused during
10 the kneading and hence it is not desirable.
The Q value according to the GPC method of the.
ethylene-propylene copolymer rubber is not more than 2.7,
preferably not more than 2.5. The intrinsic viscosity is
1.8 to 2.2 dl/g as measured at 70°C in xylene and the
15 Mooney viscosity at 100°C (MLq,4 100°C) is 35 to 100, and
these are preferably 1.9 to 2.1 dl/g and 50 to 90,
respectively. |
When the Q value exceeds 2.7, the rigidity
becomes low and this is not desirable. When the intrinsic
20 viscosity is less than 1.8 dl/g as measured at 70°C in
xylene and the Mooney viscosity at 100°C (MLq,4 100°C) is
less than 35, preferable results are not obtained as to
rigidity and impact strength. When these exceed 2.2 dl/g
and 100, respectively,'the dispersion thereof in the
25 crystalline polypropylene (A) becomes bad and a preferable
result is not obtained with respect to impact strength.
The vinyl aromatic compound-containing rubber

(D) in this invention includes rubbers in which a vinyl



.10 . According to the nethod prescribed in JI S-K- 6758. A

speci men having the given size of 6.3 x 38 x 2 M I s punched out of a
flat plate having a size of 5 x 150 X 2 mm nol ded by injection nolding
and subjected to eval uation by the ven nethod. 15 (5) Heat

di stortion tenperature (HDT) According to the nethod
prescribed i nagbhakic compddfd. idEbshaefietd as obefiwilc otdpdlymeti ber
stress of 18.6 kg/cnferr]. (6) Mooney viscosity 20

Measur ed by thebbethod aresnjupetedndiete KeBB8r by polyeentzstiement
tenperature is 100[err]C (7) Ethylene content, propylene content and
but ene- 1 reagtaan or the like, fopsexamphe, ebhgtknandomer@demand t he

propyl ene 25 content appearing in an infrared absorption spectrum
obt ai ned by pfepatymgra preBsashseyreng-bubpétenagtype rubber (SBR),

5 styrene-butadiene-styrene type rubber (SBS), styrene-
isoprene-styrene type rubber (SIS) and the like; these
block and random copolymer rubbers in which the rubber
components have been hydrogenated; and the like. It is
also possible to;suitably use a rubber in which a vinyl

10 aromatic compound suchlas styrene or the like has been
reacted with an ethylene-propylene-non-conjugated diene
type rubber (EPDM).

The vinyl aromatic compound-containing rubber
has a vinyl aromatic compound content of 1 to 50% by

15 weight, preferably 5 to 40% by weight, and more preferably
10 to 30% by weight and a melt viscosity at 230°C at a
shear rate of 10 sec™l of not more than 1074 as measured
by a capillary flow tester; and is a vinyl aromatic
compound-containing rubber characterized in that in a

20 Dblend of 10% by weight of the vinyl aromatic compound-
containing rubber with a crystalline propylene homopolymer
having an isotactic pentad fraction of 0.98 as measured by
13¢c-NMR and an intrinsic viscosity of 1.55 dl/g as
measured at 135°C in tetralin, the difference (ATg, Tg

25 shift) in glass transition point (Tg) attributed to the
crystalline propylene homopolymer portion before and after

the blending is less than 3°C.



-sbne-to nmeasur enent, absorbancies in the characteristic

26 . bands of nethyl group (-CHerr]) and nethylene group (-CHerr]-)
are used and as to the butene-1 content,_ the absorbance in t he
characteristic band of ethyl group is us€¥ and these contents are
determ ned by a calibration nethod. 5 (8) Intrinsic viscosity

An Ubbel | ohde vi sconet eWheasthisetigt shiiPaSLE enot leseditedd ycopities at
three concentrations of 0.1, 0.2 and 0.5 dl/g. The intrinsic viscosity

was det er ni nebepgmes compat thleuwathotheepbbypresyl éhe chomopolgmddl of
"Kobunshi 10 Yoeki, Kobunshi Jikkengaku 11" published by Kyoritsu
Shuppan KabusRPKFiRai Ratheogempagikign ano exedapel tlhé onigidi tyreamd dwivgn
whieh reduced ¥ oRatt ¥i63oBt oy £ £95h0s than 104 the fluidity of the
5 composition is deteriorated and, in addition, dispersion
failure is caused and even impact strength is reduced.
In this invention, in the final composition, at
least one member of the ethylene-butene-1 copolymer rubber
(B), the ethylene-propylene copolymer rubber (C) and the
10 wvinyl aromatic compound-containing rubber (D) is neéessary
to use.
The total content of the above (B) to (D)
in the final composition is 14 to 18% by weight.
Moreover, when the amount of the second segment of.the
15 crystalline ethylene-propylene block copolymer of (A) is
included, [(A) x (A)’ + (B) to (D)] is necessary to
satisfy the following equations:
1) (A) + (B) + (C) + (D) + (E) + (F) = 100
2) 0.20 = {([(A) x (A)’ + (B) + (C) + (D)1/100}
20 = 0.25
3) 0.1 S {(A) x (A)'/[(A) x (A)" + (B) + (C) +
(D)1}
When the values are less than these lower
limits, a preferabie result is not obtained in respect of
25 impact stfength, and when the values exceed the above

upper limits the fluidity of the composition is

deteriorated.



.concentration and the curve is extrapolated to zero concentration. 15

As to the crystalline polypropylene, tetralin was used as a sol vent
and eval uation was nade at a tenperature of 135[err]C. As to the

et hyl ene- but ene- 1 copol yner rubber 4hd the ethyl ene-propyl ene

copol ymer rubber, xylene was used as a sol vent and eval uation was 20
made at a tenperature otndOh@erh§e partiéfd dbhretbaroPetgdttaist (Epution
Measured by a gel perneation chronmat ography (GPC) and the conditions
shown bel ow wakedusedthis inventibf) i€r yetambreethahypr ppy| prefefably

GPC: Model 150C manuf actured by Waters

Conpany not mOwmeutthan 3 pm. WhénoiShddemoge Nhanolhupms the

manuf act ured by Showa Denko K. K
_ reduction of impact strength is large, and an appearance

5 such as gloss or the like becomes bad. The talc may be
used without being treated; however, it is possible to use
talc whose surface has been treated with various usually
known silane coupling agents, titanium-coupling agents,
higher fatty acids, higher fatty acid esters, higher fatty

10 acid amides, higher fatty acid salts or other surfactants
for the purpose of enhancing the interfacial adhesiveness
to the polypropylene type resin and enhancing the
dispersibility.

‘Here, the average particle diameter of talc

15 means a fifty percent particle diameter D50 determined
from an integral distribution curve of the undersize
method obtained by subjecting a suspension of the
particles in a dispersion medium such as water, alcohol or
the like to measurement using a centrifugal'settling type

20 particle size distribution measuring apparatus.

The fibrous magnesium oxysulfate (F) used in
this invention has an average fiber length of 5 to 50 um,
preferably 10 to 30 um and an average fiber diameter of
0.5 to 1.0 um.

25 As specific physical properties of the final
domposition, it is necessary that the melt flow index
(JIS-K-6758, 230°C, a load of 2.16 kg) be 25 to 35 g/10

minutes and the rigidity be such that the flexural modulus



27 r Amount of sanple: 300 [err]l (polynmer conc. 0.2 wt. %

Fl ow rate: 1 mM/mn TammaUMe 135[err]C
Sol vent : , o- Di chl or obenzene A calibration curve
bet ween el uti on vol unme and nnlecule%ZME|ght was prepared using a
standard pol ystyrene manuf act ured by TOSOH CORP.. The

pol ystyrene-radugd®c is nmelgégsatnaﬁgzoﬂobecyéaém%elght and the

pol ystyrene- reduced number average nol ecul ar wei ght of a test
speci nen 10 were det erMonedvessj nit the deditulle orhatirsiee aimbdde Q
val ue = wei ght average nol ecul ar wei ght/nunber average nmol ecul ar

wei ght was deBErengel 48 suebathae bhenbzeduimpact styenghh thstchdédlion.

Et hyl ene- buten 1 copol yner rubber and et hyl ene
(b) y gc is gotyless than 25 kg-cmycm and the brittle

5 temperature is not more than 0°C
The proportions of the above components (E) and
(F) contained are required to satisfy the equation 4) 15 <
[(E) + (F) 1 & 25. When the proportions are outside these
ranges, the thermoplastic resin composition is inferior in
10 heat resistance and when the proportions exceed the upper
limits the composition becomes inferior in fluidity and
appearanee of a molded article, which are not desirable.
The thermoplastic resin composition aimed at by
this invention can be obtained only when the structure of
15 each of the components used is specified as mentioned
above and the proportion of each of_the components blended
is limited to the specific range.
The composition of this invention can be produced
using a kneader such as a single screw extruder, a twin
20 screw extruder, a Banbury mixer, a hot roll or the like.
The mixing of each component may be effected at the same
time or may be effected in portions. As a method of adding
them in portions, there are a method in which the
crystalline polypropylene is kneaded with the talc and
25 thereafter the ethylene-butene-1 copolymer rubber, the
ethylene-propylene copolymer rubber and the vinyl aromatic
compound-containing rubber (these are referred to

hereinafter as the rubber collectively) are added and a



.15 7. propyl ene copol yner rubber GPC. Mode

A150C manuf actured by Waters Conpany

Col um: One Shodex 80 MA col umm

manuf act ured ‘by Showa Denko K. K. 20 23 Amount of sanple: 300 [err]l
(polymer conc.: 0.2 w. % Fl ow rat e: : 1 mM/mn

Tenperat ure: method M4bMHidHC the crystalddni¢eRiolypropyleneQ-ild chl or obenzene
A calibration curve between eluation volune and 25 nol ecul ar wei ght was

prepared usi nfrevisuridakhgaiedswitdnehe talwnitf acthigtd doncEdsHdtAdnP. The
pol yst yrene-reduced wei ght average nol ecul ar wei ght and the

pol ystyrene- to fommeduorstemiiert Gy arsyehis deulseparitghly dnemdesst
specten while it is diluted with the crystalline polypropylene,

5 the rubber or the like. In addition, as a second method
of adding them in portions, there are a method in which
the crystalline polypropylene is kneaded with the rubber
and thereafter the talc is added to and kneaded with them
and a method in which the crystalline polypropylene is

10 kneaded with the rubber at a high concentration to form a
master batch and thereafter the crystalline polypropylene
and the talc are added to and kneaded with the same. As a
third method of adding them ih portions, there is a method
in which the crystalline polypropvlene is previously

15 kneaded separately with each of the talc and the rubber
and the resulting mixtures are finally kneaded'together.
The temperature and time required for the kneading are 170
to 250°C and 1 to 20 minutes, respectively.

Moreover, in these kneaders, in addition to

20 these basic components, there can be éompounded an
additive such as an antioxidant, an ultraviolet absorber,
a lubricant, a pigment, an antistatic agent, a copper-
pollution-preventing agent, a flame retardant, a
neutralizing agent, a foaming agent, a plasticizer, a

25 nucleating agent, a foam inhibitor, a cross-linking agent
or the like.

Incidentally, the thermoplastic resin

composition of this invention can be formed into an



. 28 - wer e ‘determ ned using the calibration curve, and the Q val ue
wei ght average nol ecul ar wei ght/ nunmber aver age nol ecul ar wei ght was
determ ned as a neasure of nol ecul ar 4 wei ght distribution. 5 (10)
G,ass transition point (Tg) and Tg shif@ Measured using a
solid viscoelasticity measuring apparatus and the conditions shown
bel ow wer e usiatiection moldesblant Milsedmt asat iitijtec tiras wid It nap pasticds :
Spectronet er SD5600 nmanufactured by 10 Sei ko Densh
Kogyo K. K. adopted gdmexpldncy: In particular, ik Hs suitably usessasenent
tenperature: -150[err]C to 80[err]C G ass transition point:
Det er mi ned frasm¥ection molded article for automobile sughs@sptdasr peak

obtained 15 ) . by the neasurenent of
t enper at ure d¥EHer $ohlay, instrumental panel or the like.

5 BEST MODE FOR CARRYING OUT THE INVENTION
This invention is explained below by Examples;
however, these are merely illustrative and this invention
is not limited to these Examples unless it oversteps the
gist.
10 Methods for measuring physical properties in the
Examples are shown below.
(1) Mélt flow index
According to the method prescribed in JIS-K-
6758. The measurement is effected at a measurement
15 temperature of 230°C under a load of 2.16 kg unless
otherwise specified.
(2) Flexural test
According to the method prescribed in JIS-K-
7203. A test specimen molded by injection molding is |
20 ysed. The thickness of the test specimen is 6.4 mm, and
flexural modulus and flexural strength are evaluated under
the conditions of a span of 100 mm and a loading rate of
2.0 mm/min. The measurement temperature is 23°C unless
otherwise specified.
25 (3) Izod impact strength
According to the method prescribed in JIS-K-

7110. A test specimen molded by injection molding is



.l 'oss - modul us. Tg shift: To a crystalline propyl ene honopol yner
having an isotactic pentad fraction of 0.98 as 20 cal cul at ed by
13C-NVWR and an intrinsic viscosity of 1.55 dl /g as neasured at
135[err]Cin tetralin were added 25 10% by wei ght of various rubbers
and thereafter the m xture was nelt-kneaded and bl ended at

180[err] C usi iged. The thickABkk SEZEhEOE?$S|Ep@egmgﬂeigi?E@rﬁ@9eaﬁéng)

bet ween 25 glass transition points ) attribute t
crystal i ne pnepyhede ihgaepokyrengplr bifoa bgé@&ﬁeﬁnﬁotch-procesggaer t he

bl endi ng was determ ned. (11)
Melt viscositgfter the moldinykasueedlhgtadcaprheamgablhioemenst er and t he
| temperature is 23°C unless otherwise specified. At other

5 temperatures than that, the measurement is carried out
after the specimen is subjected to state conditioning for
two-hours in a constant temperature bath at the given
temperature.

(4) Brittle temperature (B. P.)
10 According to the method prescribed in JIS-K-
6758. A specimen having the given size of 6.3 x 38 x 2 mm
is punched out of a flat plate haQing a size of 5 x 150 x
2 mm molded by injection molding and subjected to
evaluation by the given method.
15 (5) Heat distortion temperature (HDT)
According to the method prescribed in JIS-K-
7207. Measurement is carried out at a fiber stress of
18.6 kg/cmz.
(6) Mooney viscosity
20 Measured by the method prescribed in JIS-K-6300.
The measurement temperature is 100°C.
(7) Ethylene content, propylene content and butene-1
content
As to the ethylene content and the propylene
25 content appearing in an infrared absorption spectrum
obtained by preparing a press sheet and subjecting the

same to measurement, absorbancies in the characteristic



-Eondltlon R shown bel ow was used: Capillary flow tester:

Capi | | ograph 1B manufactured 5 by Toyo Sei ki -

Sei sakusho Measur enent tenperature: 230[err] C Shear
“rate: 10 sec[err] Ratio (L/D}bof length (L) to

dianeter (D) of orifice: 20 10 Test specinmens for evaluation of

physi cal bandgeolfi e@thy1( Jroup3)~ct4) and fné):h?@@ﬁ% @@bﬁppr(emane

under the follow ng injection nolding conditions unless

speci fi ed: Thereomsesi andnasasodthedbateh@dflecohCent, th@raBsb@béﬁCQY1ﬁ
hot-air drier and thereafter injection 15 nolded under the conditions of
a nol di ng t enydeacherasteristiz2dpedr p€, eahyidl groupl isgusedpandt thesef
S0[err]C, an injection time of 15 sec and a cooling tinme of 30 sec
usi ng an ComteatisoATRoPgLpyMAReH by of cRbdbrat$onsoetiodanuf act ur ed

by Toshi ba th ine_Co., Ltd.
(8) Intrinsic viscosity

An Ubbellohde viscometer Was used to measufe
reduced viscosities at three concentrations of 0.1, 0.2
aﬁd 0.5 dl/g. The intrinsic viscosity was determined by
the calculation method described on page 491 of “Kobunshi

10 Yoeki, Kobunshi Jikkengaku 117 published by Kyoritsu
Shuppan Kabushiki Kaisha, 1982, namely an extrapolation
method by which reduced viscosity is plotted against
concentration and the curve is extrapolated to zero
concentration.

15 As to the crystalline polypropylene, tetralin
was used as a solvent and evaluation was made at a
temperature of 135°C. As to the ethylene-butene-1
copolymer rubber and the ethylene-propylene copolymer
rubber, xylene was used as a solvent and evaluation was

20 made at a temperature of 70°C
(9) Molecular weight distribution

Measured by a gel permeation chromatography
(GPC) and the conditions shown below were used:

(a) Crystalline polypropylene

25 GPC: Model 150C manufactured by Waters
Company
Column: " Two Shodex 80 MA columns

manufactured by Showa Denko K. K.



.20 - The foll ow ng conpositions were prepared under t he

foll owi ng conditions unless otherw se specified: The gi ven anount of
each component was neasured, prelimnari_ ly mixed uniformy in a
Henschel m xer and a tunbler and t e resulting m xture was extruded at
an extrusion rate of 25 50 kg/hr at a screw revolution of 350 rpm under
vent suction ByoBReNSE Osamplét N 39QF AV Kpedgimeg eshcyder.2( WEX &)  44SS
Model 30BW 2V manuf actured by JAPAN STEEL WORKS LTD.). The screw was
constructed by arrRbgwngatetriple 1 ml/min 30
thread type rotor and a kneading disc in two kneadi ng zones which are
t he zone subsequenTemperagutérst feed35°C inlet and the zone subsequent to

t he second feed inlet, "~ respectively.
Solvent: o-Dichlorobenzene

5 A calibration curve between elution volume and
molecular weight was prepared using a standard polystyrene
manufactured by TOSOH CORP.. The polystyrene-reduced
weight average molecular weight and the polystyrene-
reduced number average molecular weight of a test specimen

10 were determined using the calibration curve and the Q
value = weight average molecular weight/number average
molecular weight was determined as a measure of molecular
weight distribution.

(b) Ethylene-butene-l1l copolymer rubber and ethylene

15 propylene copolymer rubber
GPC: Model 150C manufactured by Waters
Company
Column: One Shodex 80 MA column

manufactured by Showa Denko K. K.

20 Amount of sample: 300 pl (polymer conc.: 0.2 wt. %)
Flow rate: 1 ml/min
Temperature: 145°C
Solvent: o-Dichlorobenzene

A calibration curve between eluation volume and
25 molecular weight was prepared using s standard polystyrene
manufactured by TOSOH CORP. The polystyrene-reduced
weight average molecular weight and the polystyrene-

reduced number average molecular weight of a test specimen



-5 + Exanples 1 to 5 and Conparative Exanples 1 to 4 The
various materials shown in Table 1 were ~kneaded with the formnul ati ons
shown in Table 2 and i njection nolgsd into test specinens under the
given 10 conditions. The results of ev&luation of physical properties
are shown in Table 3. The Exanples of this invention are
good in wererdast emined eiding the gaidihrst iomo genness ande e hes Q
rigidity, lzod inpact strength, brittle tenperature and_ 15 the |ike as
conpar ed wi t Walte ot Avesagfpmeecular weight/numbesr @enagd i ne

et hyl ene- propyl ene bl ock . copol yners, (BC-1, BC-2) of the Exanples were
produced by moleqylax dfqltgﬂtnd’an{t rmined @s &y it P qu]@r%p’é-ﬁél yst

conmponent) 20, . ..Synt hesi zed by the follow ng nmethod in
accordance wi¥$tr$He q?eﬁtl’ﬁfd’%lq%carrpl e 1 of JP-A-1-319, 508.

5 (10) Glass transition point (Tg) and Tg shift
Measured using a solid viscoelasticity measuring
apparatus and the conditions shown below were used:
Solid viscoelaéticity measuring apparatus:

Spectrometer SD5600 manufactured by

10 Seiko Denshi Kogyo K. K.

. Frequency: 5 Hz
Measurement temperature: -150°C to 80°C
Glass transition point: Determined from the

absorption peak obtained
15 by the measurement of .
temperature dispersion of
loss modulus.
Tg shift: To a crystalline propylene homopolymer
having an isétactic pentad fraction of 0.98 as
20 calculated by 13c-NMR and an intrinsic viscosity of
1.55 dl/g as measured at 135°C in tetralin were added
10% by weight of various rubbers and thereafter the
mixture was melt-kneaded and blended at 180°C using a
small size hot roll and the-difference (ATg) between
25 glass transition points (Tg) attributed to the
crysﬁalline propvlene homopolymer portion before and

after the blending was determined.



.Cl);Synthesis of solid product A 200-liter reaction vessel

equi pped with a stirrer and a dropping funnel was purged with N2, and

25 thereafter, charged with 80 liters of hexane, 2.23 liters (2.23 kg,
6.55 mol es) of tetrabutoxytitanium 0.729iter (0.78 kg, 2.8 noles) of
dii sobutyl phthalate and 22.1 liters (20.6 kg, 98.9 noles) of

tetraet hoxysi kang t@elt viscosity 31 pr epare

a uni form sol ution. Subsequently, 51 liters of a di butyl ether

sol ution of butyl magnesMessuhedrivvea afapillary cliimentestteroramnd the

nol es/liter was gradual |y dropped thereinto over 5 hours while the

t enper at ur e i confietios Reshownnbebewevasassé@pt at 5S5[err]C. After

conpl etion of the dropwi se addition, the contents were stirred at room

Capillary flow tester: Capillograph 1B manufactured
5 by Toyo Seiki Seisakusho

Measurement temperature: 230°C

Shear rate: 10 sec™l

Ratio (L/D) of length (L)

to diameter (D) of orifice: 20

10 Test specimens for evaluation of physical
properties in (2), (3), (4) and (5) above were prepared
under the following injection molding conditions unless
otherwise specified: The composition was dried at 120°C
for 2 hours by a hot-air drier and thereafter injection

15 molded under the conditions of a molding temperature of
220°C, a mold-cooling temperature of 50°C, an injection
time of 15 sec and a cooling time of 30 sec using an
injection molding machine of Model IS 150E-V manufactured
by Toshiba Machine Co., Ltd.

20 The following compositions were prepared under
the following conditions unless otherwise specified: The
given amount of each component was measured, preliminari-
ly mixed uniformly in a Henschel mixer and a tumbler and
the resulting mixture was extruded at an extrusion rate of

25 50 kg/hr at a screw revolution of 350 rpm under vent
suction by means of a twin screw kneading extruder (TEX
44SS Model 30BW-2V manufactured by JAPAN STEEL WORKS,

LTD.). The screw was constructed by arranging a triple



Aténperature for a further one hour, and thereafter, subj ected to
solid-l1iquid separation at roomtenperature, after which the solid
portion was washed repeatedly three 10 tines with 70 liters of toluene and
t hen t ol uene was added so t hat trma%QLnry concentration becanme 0.2
kg/liter. A part of the solid product slurry was sanpl ed

and subj ect edthpea@npepét F6oRANGhY Sa Skhfadifg dDe¢ fRecwo knsfdighy product
contained 1.7% by weight of titaniumatom 15 0.1% by weight of phthalic
aci d ester, 32cdésbyhiehghteothe zonetSubyegiont ©d0tie 5Pyt Weoaht of

but oxy group. (2) Synthesis of ester-treated solid A
200-1iter reatnleh ardsthewasneusygesegueémt N2o the seewhd hiwed 1thPéc kg (47.6
nol es) of diisobutyl phthalate 20 was added to the solid

product - cont a¥AFAYCELVELY - obt ai ned in (1) above, after which the

m xture subj ected to reaction at 95[err]C for 30 mnutes. After
the reaction, the m xture was subjected to solid-liquid separation and
t he

Examples 1 to 5 and Comparative Examples 1 to 4

The various materials shown in Table 1 were
kneaded with the formulations shown in Table 2 and
injection molded into test specimens under the given

10 conditions. The results of evaluation of physical
properties are shown in Table 3.

The Examples of this invention are good in
balance and excellent in physical properties such as
rigidity, Izod impact strength, brittle temperature and

15 the like as compared with the Comparative Examples.

The crystalline ethylene-propylene block
copolymers (BC-1, BC-2) of the Examples were produced by
the following method.

(Production of solid catalyst component)

20 Synthesized by the folloﬁing method in
accordance with the method of Example 1 of JP-A-1-319,508.
(1) Synthesis of solid product '

A 200-liter reaction vessel equipped with a

stirrer and a dropﬁing funnel was purged with Nj, and_
25 thereafter, charged with 80 liters of hexane,'2.23 liters

(2.23 kg, 6.55 moles) of tetrabutoxytitanium, 0.75 liter

(0.78 kg, 2.8 moles) of diisobutyl phthalate and 22.1

liters (20.6 kg, 98.9 moles) of tetraethoxysilane to



.solid portion was washed two tines with 70 liters of 25 tol uene. (3)

Synt hesis of solid catal yst conponent (activation treat nent)
After conpletion of the washing in (2) above,
- 32 the reaction vessel was charged wdth tol uene, 0.87 kg (3.13
nol es) of diisobutyl phthalate, 1.16 kg (8.9 noles) of butyl ether and

30 lit 27 : | [ . etr ' d ey. bj ect ed
30 1 ters (2T prBppes) dolnt phop! U\ sobe! ! AGBLaCARRpd oY BLe spbLec
reaction, thegijput{eagthep gbﬁhﬂis Wg$ ﬁgmﬁ{,&geé?uﬁ%hﬁaﬂag'gfsspaf ation
at the sane tenperature and thereafter the solTd portion was washed two
times with 90cbhtentratibfl 4eng. aimb8s3tiBer wakCHPLERAYIF aryhseqguently,

to this solid portion were

thereinto over 5 hours while the temperature in the

5 reaction vessel was kept at 5°C. After completion of the
dropwise addition, the contents were stirred at room
temperature for a further one hour, and thereafter,
subjected to solid-liquid separation at room temperature,
after which the solid portion was washed repeatedly three

10 times with.70 liters of toluene and then toluene was added

so that the slurry concentration became 0.2 kg/liter.

A part of the solid produét slurry was sampled
and subjected to composition analysis to find that the
solid product contained 1.7% by weight of titanium atom,

15 0.1% by weight of phthalic acid ester, 32.7% by weight of
ethoxy group and 3.5% by weight of butoxy group.
(2) Synthesis of ester-treated solid
A 200-liter reaction vessel was purged with Ny,
and then, 13.26 kg (47.6 moles) of diisobutyl phthalate
20 was added to the solid product-containing slurry obtained
in (1) above, after which the mixture was subjected to
reaction at 95°C for 30 minutes. After the reaction, the
mixture was subjected to solid-liquid separation and the
solid portion was washed two times with 70 liters of
25 toluene.
(3) Synthesis of solid catalyst component (activation

treatment)

After completion of the washing in (2) above,
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reaction at
t he reaction

uene, 1.116 kg (8.9 noles) of butyl ether and 15 liters

of titaniumtetrachloride and they were subjected to

105[err] C for one hour. Aﬁtfﬁ conpl etion of the reaction,
o soli

m xture was subj ect ed

sanme - 15 tenperature, and thereafter, the solid portion was washed
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of BC-1) A SUS-nmde reactor having an inner
»f butyd ethereqnidpg€dlaielrsa (SVAr medeahdod FatrRBEuRas

d-liquid separation at the

at

- purged with propyl ene, and_then charged with 2.5 nB8 of n-

fret&schil oride: ppdathgynWeren§ubischghesooreagtion at 105°C

| di_met hoxysi | .ane, after which the_internal t enperature
o5 30 BB TR e PR EraRaTonE LhPRs ol she reaction, the®™

lreaction mixture was subjected to solid-liquid separation
at the same temperature and thereafter the solid portion
was washed two times with 90 liters of toluene at the same
temperature. Subsequently, to this solid portion were
added toluene, 1.116 kg (8.9 moles) of butyl ether and 15
liters (137 moles) of titanium tetrachloride and they were
subjected to reaction at 105°C for one hour. After
completion of the reaction, the reaction mixture was
éubjected to solid—liQuid separation at the same
temperature, and thereafter, the solid portion was washed
at the same temperature three times with 90 liters of
toluene and then three times with 70 literé of hexane, and
then dried under reduced pressure to obtain 11.4 kg of a
solid catalyst component..

(Production of BC-1)

| A SUS-made reactor having an inner volume of 5.5
m3 equipped with a stirrer and a jacket was thoroughly
purged with propylene, and then charged with 2.5 m3 of n-
heptane, 10 moles of triethylaluminum and 1.5 moles of
cyclohexylethyldimethoxysilane, after which the internal
temperature was adjusted to 20 to 40°C and the pressure

was adjusted to 0.5 kg/csz with propylene, and

thereafter, 0.12 kg of the above so0lid catalyst component



.was adjusted to 0.5 kg/cnferr] Gwith propyl ene, and thereafter, 0.12
kg of the above solid catal yst conponent
33 was fed. Subsequently, warm water, was passed through the above

- jacket to elevate the inner tenperaturea}% t he reactor to 75[err]C and
then the reaction pressure was el evated to 8 kg/cnferr]Gwth propyl ene
and hydrogen {gsstedl Bubsehyertizatwarm witepywenepassed otiroughistyefed

so t hat the reaction tenperature of 75[err]C and the reaction pressure
of 8 kg/ cnf er ab6veesackept tandlpvbyertheainner ofemperaturecofstia¢l i ne
pol ypropyl ene portion (referred to hereinafter as P portion) was
cont i nued whi keatherf ted7hYCwandethent tie TeactboR hBXEeSHRr @ yWRSgen
concentration in the gas phase s | kept at 4.0% When the integrated
anount of prop}eEngeﬂego 8 kg/cm“G with propylene and hydrogen to start
5 polymerization. Propylene was continuously fed so that
the reaction temperature of 75°C and the reaction pressure
of 8 kg/csz were kept and polymerization of the
crystalline polypropylene portion (referred to hereinafter
as P portion) was continued while the feeding was effected
10 so that the hydrogen concentration in the gas phase was
kept at 4.0%. When the integrated amount of propylene fed
reached 1,080 kg, the feeding of propylene and hydrogen
was stopped, and the unreacted monomérs in the reactor was
removed by degassing, after which the pressure in the
15 reactor was reduced down to 0.5 kg/csz and the tempera-
ture in the reactor was simultaneously adjusted to 60°C.
About 100 g of the polymer in the P portion was
sampled and analyzed to find consequently that the
intrinsic viscosity [nlp was 0.94 dl/g, the Mw/Mn ratio of
20 the molecular weight determined by GPC was 4.1, and the
xylene-soluble matter at 20°C was 0.85% by weight.
Subsequently, the reaction pressure was elevated
to 3 kg/csz with propyleﬁe and ethylene in the presence
of the P portion to start the polymerization of ethylene-
25 propyléne copolymer portion (referred to hereinafter as EP
portion). A mixed Qas of propylene/ethyleﬁe = 3/1 (by

weight) was continuously fed so that the reaction pressure

was kept at 3 kg/csz at a reaction temperature of 60°C



.reached 1,080 kg, the feeding of propylene and hydrogen was stopped,

armd the unreacted nononers in the reactor was renoved by degassi ng,
after which the pressure in the 15 reactor was reduced down to 0.5
kg/ cn2G and t he tenpera- ture in th¥reactor was sinultaneously
adj usted to 60[err]C. About 100 g of the polymer in the P

portion was ang Eﬁ@pFS‘.iyﬁ@?l%HEHSﬁegft enki B8 pepeeaHeRhtycbhgintbe
intrinsic viscosity [[err]][err] was 0.94 dl/g, the MV Mh ratio of 20 the

mol ecul ar wei ghtileetienfeediny “WBS wvoatfolle@ndot BRat thexyyé&negenl uble .

matter at 20[err]C was 0.85% by weight. Subsequently, the
reacti on pressoneentratlienatiadthe gasopRakg/ wagekept att O.pidpyl ene and
et hyl ene in the presence of the P portion to start the pol ynerization

of ethylene- 25 propyIWhencbbeIynEegpetedoamQueteofedheoph@pﬁlﬁ@¢(er as EP
portion). A m xed gas of propylene/ethylene = 3/1 ( éﬁ ht) was
conti nuousby E&dvdenehadxedegpsaéetoneprbedul88 kg: S ﬁéﬁ@lag gf the

kg/cmerr]G at a reaction tenperagture _of_60[err
g/ ent ] monomers was tg%peg and the ntlLe amount of the polymer

slurry in the reactor was introduced into an inactivation
vessel to subject the same to deactivation treatment with
butyl alcohol, after which this polymer was centrifuged to

10 recover a solid polymér which was then dried by a drier to
obtain 960 kg of a powdery white powder. The overall
polymer obtained had an intrinsic viscosity [M]lp of 1.52
dl/g and an ethylene content of 4.2% by weight. Moreover,
the polymerization ratio between the P portion and the EP

15 portion was 83.7/16.3 (weight ratio) as calculated from
the results of measurement of quantity of heat of crystal
fusion. Accordingly, the ethylene content of the polymer
in the EP portion was 26% by weight and the intrinsic
viscosity [M]gp of the EP portion was 4.5 dl/g.

20 To 100 parts by weight of the ethylene-propylene
block copolymer obtained were added as stabilizers 0.15
part by weight of calcium stearate, 0.1 part by weight of
2,6-di-t-butyl-4-hydroxytoluene (Sumilizer BHT, a trade
name of Sumitomo Chemical Co., Ltd.), 0.05 part by weight

25 of tetrakis[methylene-3-(3',5'-t-butyl-4-hydroxyphenyl) -
propionate]lmethane (Irganox 1010, a trade of Ciba Geigy)

and the mixture was pelletized using a continuous twin



.34 . and the polynerization of the EP portion was conti nued while the
f eedi ng was controlled so that the hydrogen concentration in the gas
phase was kept at 0.01% ggen the integrated anmount of the
- propylene/ 5 ethylene mixed gas fed re Ted 188 kg, the feeding of the
mononers was stopped, and the entire amount of the pol yner slurry in

the reactor wasreWt kadeged,i BEeeaNwhiabt t¥at pellets weseeliniecsibhect the
sane to deactivation treatnent with butyl al cohol, after which this

pol ymer was ceawldeBugedptrepat@ meteser spesdined phlighewashtbenwasbtigenedri ed
by a drier to obtain 960 kg of a powdery white powder. The overal
pol ymer obtalMQdmhaauaﬁmentrpﬁsPhY&n;@ésprprFéﬁﬁF}[err] of 1.52 dl /g
and an ethyl ene content of 4.2% by weight. Moreover,
The evaluation results are shown in Table
5 3. Rigidity, impact strength and fluidity were good.
(Production of BC-2)
The same procedure as in BC-1 was repeated,
except that in order to adjust the [M]p in the P portion
to the given value, the hydrogen concentration in the gas
10 phase in the reactor during the polymerization thereof was
controlled to 30%, and in order to adjust [Nlgp and
ethylene content in the EP portion to the given values,
the hydrogen concentration in the gas phase during the
polymerization thereof was adjusted to 0.25% and the

15 weight ratio of propylene/ethylene of the mixed gas was

adjusted to 1/3.5.



.the ‘pol ynerization ratio between the P portion and the EP 15 portion was

83:7/16.3 (weight ratio) as calculated from the results of neasurenent
of quantity of heat of crystal fusion. Accordingly, the ethylene
content of the polymer in the EP po?@ion was 26% by wei ght and the
intrinsic viscosity [[err]][err] of the EP portion was 4.5 dl/g. 20
To 100 parts by weight of the ethyl ene-propyl bl ock copolyvner
obt ai ned were added hs stabjlizers 0.15 part by \eight ¢f cal ciun
stearate, 0.1 parft by amei ght of 2, p-di-t-blutyl -41hydr oxyt ol uene
(Sum |izer BHT, trade nane of Sum tono em'cal Co., Ltd.), 0.0p
part by wei ght 5 )fﬁteg;raklé[rrgthyilme- -(3']
-t-butyl -4-hydroxiyphenyl )~ N prOpI onat% t h ne (I fggnox 1010, a trpde
of Ciba Ceigy) hn@ t hel m xture was I zed usiing & copntinuous fwn
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.35 . screw kneader, after which the pellets were injection nol ded
t.0 prepare a test specinmen which was then subjected t o nmeasurenent of
physi cal properties. he eval uation results are shown
in Table 5 3. Rigidity, inpact strengtkﬁ nd fluidity were good.
(Production of BC-2) The sane procedure as in BC- 1 was
r epeat ed, B&Xtept that inEbhvibenedpnopyibene heopdymétp in the P portion
to the given value, the hydrogen concentration-in.the gas 10 phase in the
reactor during ¥Re pol yneri zabrepyiere deenegelymer controlled to 30% and
in order to adjust [[err]][err]. and et hyl ene content in the EP portion
to the given vaFtRs, t heERY} SRR TPEIPE LS sFPRALYREY HEURREY phase
during the | ynerizatiop thereof was adjusted to 0.25% and the 15
wei ght ratio onggbpylene/eth€?%ﬁ€e?ﬁ'??E@%?&tdcﬁﬁéhxﬁﬁf rubberi ysted to

1/ 3. 5.

5 SEBS: Stylene-ethylene/butene-1l-styrene block
coplymer
HSBR: Hydrogenated styrene-butadiene random
copolymer
P portion: Propylene homopolymer portion of BC

10 EP portion: Ethylene-propylene random copolymer
| portion of BC
Content 1: Content of EP portion in BC

Content 2: Ethylene content in EP portion



‘36 [err] 37 BC

Ethylene pr opyl ene copol yner Pr opyl ene honopol yner
_ Et hyl ene- pr opyl ene copolyng% rubber EBR
Ethylene but ene- 1 copol ynmer rubber BS:
Styl ene- et hyl ene/ but ene- 1- st yrene bl ock copl ymer
HSBR: Hy dr ggenated—styrere—but-attepe—+ardom
copol ymer
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Et hyl ene

EP portion:
portion of BC

2:

Cont ent
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40

INDUSTRIAL APPLICABILITY

The thermoplastic resin composition
provided by this invention is excellent in fluidity,
rigidity, impact strength and injection moldability and
also excellent in appearance of molded article, for
example, flow mark, weldline, surface strain and the like.
This thermoplastic resin composition can be easily
processed by a conventional processing method such as
injeétion molding, extrusion molding or press molding

method to prepare a molded article, a film, a sheet or the

' like. Among them, the injection molding method is the

most preferable molding method in the sense that a good.
dimension stability is imparted to the thermoplastic resin
composition, and in particular, it is good in fitting
accuracy with an automobile body and is particularly
suitably used in applications of automobile interior trim

materials.



.49 . | NDUSTRI AL APPLI CABI LI TY The thernoplastic resin
conposi tion provided by this invention is excellent in fluidity,
rhgldlty, i mpact strength and injection Egldability and 5 also excellent

i n appearance of nolded article, for xampl e, flow mark, weldline,
surface strain and the like. This thernoplastic resin conposition can
be easily processed by a conventi ong@lLAIMScessi ng nmet hod such as
injection nolding, extrusion nolding or press nolding, 10 nethod to prepare
a nolded artidl.e, a fil A& thezshoplagticheesin cpmpesippengwhhelh the

i njection nolding nethod is the nost preferable nolding method in the
sense that a SEPTLSES: djinension stability is inparted to the
?P?[PﬁglaStlc(B%SIn conpgi%tbgnwelggt ofp?AS|gularéta£l|s good in

5  polypropylene selected from the following (i) or (ii):

(1) a crystalline ethylene-propylene copolymer
in which the propylene homopolymer portion which is the
first segment has a Q value of 3 to 5 which is the weight
‘average molecular weight (Mw)/number average molecular

10 weight (Mn) ratio according to a gel permeation
chromatography (GPC) method, an isotactic pentad fraction
of not less than 0.98 as calculated by 13c-NMR and an
intrinsic viscosity of 0.9 to 1.1 dl/g as measured at
135°C in tetralin and the ethylene-propylene random

15 copolymer portion which is the second segment has an
intrinsic viscosity of 4.5 to 5.5 dl/g as measured at
135°C in tetralin, an ethylene/propvlene ratio of 25/75 to
35/65 (weight % ratio) and which crystalline ethylene-
propylene copolymer has a melt flow index (MI) of not less

20 than 30 g/10 minutes,

(ii) a mixture of the crystalline ethylene-
propylene copolymer (i) with a crystalline propylene
homopolymer having a Q value of 3 to 5 according to the
GPC method, an isotactic pentad fraction of not less than

25 0.98 as calculated by 13¢c-NMR and an intfinsic viscosity
of 0.9 to 1.1 dl/g as measured at 135°C in tetralin;

(2) 14_to 18% by weight of at least one rubber

AR



1D -accuracy with an autonobile body and is-particularly

i,m applications of autonobile interior trim mat eri al s.
4% CLAI M5 1. A thernoplastic
reS|n conposi ti on which conpri ses: 42 (1) 57 to 71% by wei ght

of (A) a crystalline 5 polypropylene selected fromthe following (i) or

(ii):

whi ch t he propyl ene honopol yner portion

componenEIhe@e@&&ét@kbmnEhe&E¥bﬁﬁecaﬁgp¥£ﬁﬁg §OPEhy Mer

a Q value of Folldowiwnki ¢B)i, s (Cheandi gby : aver age nol ecul ar wei ght
(Mn) / nunber average nol ecular 10 weight (W) ratio according to a gel

pernmeation

10

15

20

25

chr®iat 0gtaph% bEPEeiget hofl, the febilowing ¢emybendé+acti on

butene-1 copolymer rubber:

an ethylene-butene-1 copolymer rubber having a Q
value of not more than 2.7 according to the GPC method, a
butene-1 content of 15 to 20% by weight, an intrinsic
viscosity of 1.1 to 2.1 dl/g as measured at 70°C in xylene
and a Mooney viscosity at 100°C (MLq,4 100°C) of 7 to 90,

(C) 0 to 5% by weight of the following ethylene
propylene copolymer rubber:

an ethylene-propylene copolymer rubber having a
Q value of not more than 2.7 according to the GPC method,
a propylene content of 20 to 30% by weight, an intrinsic
viscosity of 1.8 to 2.2 dl/g as measured at 70°C in xylene
and a Mooney viscosity at 100°C (MLq,4 100°C) of 35 to
100, and

(D) 10 to 18% by weight of the following viny1
aromatic compound-containing rubber:

a ?inyl aromatic compound-containing rubber in
which a vinyl aromatic compound is bonded to an olefinic
copolymer rubber or a conjugated diene rubber, and which
has a vinyl aromatic compound content of 1 to 50% by
weight and a melt viscosity at 230°C at a shear rate of 10
sec™l of not more than 104 as measured by a capillary flow
tester, and which is characterized in that in a blend

prepared by adding 10% by weight of the vinyl aromatic

sui tably used

in

ich is the first segnment has

* [ L M s *



.of not less than 0.98 as calculated by [err] CG-NVR and an intrinsic
viscosity of 0.9 to 1.1 dl/g as neasured at 135[err]Cin tetralin and
t ke et hyl ene- propyl ene random 15 copol yner portion which is the second
segnent has an intrinsic viscosity ¥ 4.5 to 5.5 dl/g as neasured at
135[err]Cin tetralin, an ethylene/propylene ratio of 25/ 75 to 35/ 65

(wei ght %rat k:%}npéﬁﬁdwebﬁﬂaih)lﬁbak'hbﬁéreEBYbeBsttal11ﬁé0§¥b§9§eﬁép0| ymer
has a nmelt flow I ndex not less 20 than 30 g/10 m nutes,

(i) a ”1XtUr&oﬁbpbh?m@&yhh@hhgnaneﬁbbta661c pentpdofyhentonopsi pues 4E)
with a crystalline propyl ene honmopol ymer having a Q value of 3 to 5
according to idadculate@PbynefieNMRaantisahadhtripsntasitcasitpnosf 1nb6 | ess
than 25 0.98 as calculated by 13C-NVMR and an intrinsic viscosity of
0.9 to 1.1 dl B3/gs aseasasugtedt at33p6F €] ¢tni hetwadaninthe diffeyence 14 to
18% by meight(OzgétTge%%af%?ebzgaggg glass transition points (Tg)
attributed to the crystalline propylene homopolymer
portion before and after the blending is less than 3°C
(3) 15 to 25% by weight of (E) talc having an
average pafticle size of not more than 4 um; and
10  (4) 0 to 10% by weight of (F) fibrous magnesium
oxysulfate having a fiber diameter of 0.3 to 2 um and an
average fiber length of 5 to 50 um,
and which thermoplastic resin composition satisfies the
following equations 1) to 4):
15 1) (a) + (B) + (C) + (D) + (E) + (F) = 100
2) 0.20 < {[(A) x (A)’ + (B) + (C) + (D)1/100} =
0.25
3) 0.1 = {(n) x (A)"/[(A) x (A)’ + (B) + (C) +
(D)1} |
20 4) 15 S [(E) + (F)] = 25
wherein (A), (B), (C), (D), (E) and (F) represent weight %
of the respective components and (A)’ represents the
weight fraction of the second segment in the crystalline
polypropylene (A),
25 and has a melt flow index (JIS-K-6758, 230°C) of 25 to 35

g/10 minutes and a flexural modulus at 23°C of not less

than 20,000 kg/cm?.

* c L M S *
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(B), (O and (D: 0 to 5% by weight of the fol RGRLAGED
}%M&Eﬂlﬂmﬂ rubber: 5 an
ber havinfta Q val ue of not nore than

ethyl ene- bu
" et-hyl ene- but ene- 1
2.7 according to the GPC nethod, a but ene-1 content of 15 to 20% by
wei ght, an ingrinsic  TheVtheembpYa8tiéd. %e?sQanémﬂbéﬂt@énnsaéafaﬂn?t to
70[err]C in xyl ene and a Mooney viscosity at 100[err]C (M][err

100[ err] C) of clatim 99, whe@ein the( €thylehe-p¥obylenegtndbmt Bepblimen ng
et hyl ene propyl ene copol yner rubber: an

et hyl ene- pr opyoattd oo pdiliyie i sr thiee secandngegment h@svahuenotinsticnore t han
2.7 according to the GPC net hod, a propyl ene content of 20 to 30% by
wei ght, an i nviiseoisdty of 4.8 to 5.3 dl/g as measured at 135°C in

5 tetralin and an ethylene/propylene ratio of 27/73 to 32/68

(weight % ratio).
3. The thermoplastic resin composition according to
Claim 1 or 2, wherein the ethylene-butene-1 copolymer
rubber (B) has a butene-1 content of 16 to 19% by weight,

10 a Q wvalue of not more than 2.5, an intrinsic wviscosity of
1.2 to 2.0 dl/g and a Mooney viscosity of 10 to 80.
4. The thermoplastic resin composition according to
Claim 1 or 2, wherein the ethylene-propvlene copolymer _
rubber (C) has a propylene content of 22 to 28% by weight,

15 a Q value of not more than 2.5, an intrinsic viscosity of
1.9 to 2.1 dl/g and a Mooney viscosity of 50 to 90.
5. The thefmoplastic resin compositidn according to
Claim 1, 2, 3, 4 or 5, wherein the vinyl aromatic
compound-containing rubber (D) has a vinyl aromatic

20 compound content of 5 to 40% by weight.
6. An injection molded article, characterized by
being obtained by molding the thermoplastic resin
composition according to Claim 1, 2, 3, 4 or 5 by an
injection molding method.

25 7. An injection molded article according to Claim
6, characterized in that the injection molded article is

an injection molded article for automobile interior trim.

) AR



.I5 viscosity of 1.8 to 2.2 dl/g as nmeasured at 70[err]C in xylene and

a:Mooney viscosity at 100[err]C (MJ[err] 100[err]C) of 35 to 100, and
(D) 10 to 18% by wei ght of the follow ng vinyl aromatic

conpound- cont ai ni ng rubber: 20 145 a'vinyl aromatic

compound- cont ai ni ng rubber in which a vinyl aromatic conmpound is
bonded to an olefinic copol yner rabferaor a conjugated di ene rubber,
and whi ch has a vinyl aromatic conmpound content of 1 to 50% by

wei ght and a nelt vi scadctgréin® 3P erhl<C miventsiwas tledme dfs rowvideskd err |
of not nore than 10[err] as neasured by a capillary flow tester, and

whi ch i s char theemppdasthct hasinncompdehtion usjpreparedy siekbidieng 10% by

wei ght of the vinyl aromatic 43
polypropylene as the main component, satisfying the 1mpact
strength and rigidity required as an automobile interior
trim material in respect of physical properties, has high
flow and good balance between impact strength and rigidity
as compared with conventionally used ethylene-propylene
copolymer rubber compositions, and being short in molding
cycle and good in surface quality in respect of injection
moldability, and further provided an injection molded
article using the composition, particularly an injection
molded article for automobile interior trim.

The above thermoplastic resin composition
comprises in the specific proportions (A) a specific
crystalline polypropylene; at least one member selected
from (B) a specific ethylene-butene—l copolymer rubber,

(C) a specific ethylene-propylene copolymer rubber and (D)
a specific vinyl aromatic compound-containing rubber; (E)
talc; and if necessary, (F) fibrous magnesium oxysulfate,
has a melt flow index (JIS-K-6758, 230°C) of 25 to 35 g/10
minutes and a flexural modulus at 23°C of not less than
20,000 kg/cm?.

Here, the crystalline polypropylene (A) is the
following (i) or (ii):

(i) a crystalline ethylene-propylene copolymer in
which the propylene homopolymer portion which is the first

segment has a Q value of 3 to 5 which is the weight



< Gonpound- cont ai ni ng rubber to a crystalline propyl ene honopol ymer
having an isotactic pentad fraction of 0.98 as cal cul at ed by
[-err]C-NMR and an intrinsic viscosity of 1.55 dl /g as neasured at
135[err]Cin tetralin, the difference QG(ATg, Tg shift) between gl ass
tTansition points (Tg) attributed to the crystalline propyl ene

hormopol ymer  averay® hidlediaf=dr evedithral(dvin) /hivthdelre Belicig gieS modesullAan
3[err]C (3) 15 to 25% by weight of (E) talc having an
aver age part iwdigt zZ@m)f raatiormacedrdEimgd toeler el pedmebit iohd) 0to
10% by wei ght of (F) fibrous magnesi um oxysul fate having a fiber
di amet er of GI3ramatddraptiym (@RC)amethod,aver dgotihididc pengald dfraStions0
[err]m and whi ch thernoplastic resin conpositggn satisfies the

)

foll owi ng equf inis s shen 0.88 as calpulatgd by( B CrNMB) and( Bp + (E) .

EQr]: 100 intrinsiz%_vj.%czo%ity {of[ 0(.%) t)é (1,5:)1- d-i/%B)aerm(eg)su;e%D)at/ 1003

135°C in tetralin;'and the ethylene-propylene random
copolymer portion which is the second segment has an
intrinsic viscosity of 4.5 to 5.5 dl/g as measured at
135°C in tetralin aﬁd an ethylene/propylene ratio of 25/75
to 35/65 (ngght % ratio),

(ii) " a mixture of the crystalline ethylene-propylene
block copolymer of (i) above with a specific crystalline

propylene homopolymer.
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3) 0.1 [err] {(A) x (A'/[(A) x (A' + (B + (O + (D) ]S ©H
20 4) - 15 [err] [(E) + (F)] [err] 25 wherein (A, (B), (O, (D

(E) and (F) represent weight % of the respective conponents and (A’
represents the wei ght fraction of thgSubstitutecgivantt- 29 Odteber 1998
crystalline - pol ypropylene (A, 25 and has a nelt flow index

(JI S-'K-6758, 230[err]C) of 25 .to 35 g/ 10 m nutes and a fl exural

modul us at 23[eéT]C of ndth® §§‘§m°pla§ﬁ&ﬁ FESHO0 GOGPOFEEALP, accoxging to
\?\herei n t-rll-geei @%ﬁ‘glﬁf; eSI %?yg‘t&lﬂon'r@r}ccordl'ﬁagﬁair@l‘?“\/\ﬁ‘ﬁoa?%y?é[rhe
second segment 5&?&fﬁh'dﬁfdﬂ“¥é¢che second segment has ar intrirsic
viscosity of 4.8 to 5.3 dl/g as measured at 135°C in
S tetralin and an ethylene/propylene ratio of 27/73 to 32/68
(weight % ratio).
3. The thermoplastic resin composition according to
Claim 1 or 2, wherein the ethylene-butene-l1 copolymer
rubber (B) has a butene-1 content of 16 to 19% by weight,
10

Q value of not more than 2.5, an intrinsic viscosity of

a
1.2 to 2.0.dl/g and a Mooney viscosity of 10 to 80.

i

The thermoplastic resin composition according to
Claim 1 or 2, wherein the ethylene-propylene copolymer
rubber (C) has a propylene content of 22 to 28% by weight,

15 a Q value of not more than 2.5, an intrinsic ;iscosity of
1.9 to 2.1 dl1/g and a Mooney viscosity of 50 to 90.

5. The thermoplastic resin composition according to

Claim 1 or 2, . - T. wherein the vinyl aromatic

compound-containing rubber (D) has a vinyl aromatic

20 compound content of 5 to 40% by weight.
6. An injection molded article, characterized by
being obtained by molding the thermoplastic resin
composition according to Claim 1, 2, 3, 4 or 5 by an
injection molding method.

25 7. An injection molded article according to Claim
6, characterized in that the injection molded article is

an injection molded article for automobile interior trim.
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(S4)Title: THERMOPLASTIC RESIN COMPOSITION AND PRODUCTS OF INJECTION MOLDING THEREOF
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(57) Abstract ’

A thermoplastic resin composition which is composed mainly of a crystalline polypropylene and, with respect to the propertics, can
satisfy the impact strength and rigidity required of materials of automobile interior furnishings and, as compared with conventional
ethylene-propylene copolymer rubber compositions, has a higher fluidity and a better balance between the impact strength and the rigidity
and, with respect to injection moldability, has a short molding cycle and a good surface quality; and products of injection molding thereof,
particularly for use as automobile interior furnishings. The composition comprises a particular crystalline polypropylenc (A), at least one
member selected among particular ethylene-butene-1 copolymer rubbers (B), particular ethylene-propylene copolymer rubbers (C) and
particular rubbers (D) containing vinyl aromatic compounds, talc (E), and, if necessary, a fibrous magnesium oxysulfate (E) in particular
propertions. and has a melt flow index (JIS K-6758, at 230 °C) of 25 to 35 g/10 min and a bending modulus of elasticity at 23 °C of not less
than 20000 kg/icm’® . The crystaltine polyproplene (A) is the following one (i or ii). i) A crystalline ethylene-propylene copolymer wherein a
propylene homopolymer portion as a first segment has a Q value, which is the ratio of the weight-average molecular weight (Mw) to the
number-average molecular weight (Mn) as measured by gel permcation chromatography (GPC), of 3 to 5, an isotactic pentad fraction of not
less than 0.98 as determined by *(C-NMR) spectrometry, and an intrinsic viscosity of 0.9 to 1.1 dl/g as measured in tetralin at 135 °C and an
ethylene-propylene random copolymer portion as a second segment has an intrinsic viscosity of 4.5 to 5.5 dl/g as measured in tetralin at 135
°C and a wt.% ratio of ethylene to propylene of 25:75 to 35:65. ii) A mixture of the crystalline cthylene-propylene block copolymer (i) with a
. particular crystalline propylene homopolymer.
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6. An injection nolded article, characterized by bei ng obt ai ned
by nol ding the thernoplastic resin conposition according to Claiml,
2, 3, 4 or 5 by an i njection nolding nethod. 25 7. An
injection nolded article according to Claim 6, characterized in that

the injectionpolded article ig an injection nplded article for

aut onopi | 85i7r5t eé#Jor trim
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