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Jligh-d.mud.ty tbeZ'mDp1aat:i.c mou.l.di.Dg camposit:icm.. 
The present invent:LoD relates,, in a general. 

manner. to moulding cam.positions baaed on highly £i1led, 
dense, tbezmopla•t:Lc mat:aria1a which have properties 
a~lar to cermd.crs,, and in parti.c:ular · to auch 
compoa~tiana cozi•i•ting eaaentia1ly of ABS polymerizate 
rea:Lns, styrene polymera and at.yre11e/ac:rylOD:ltri1a (S»JJ 
copolymers • 

Th••• 
cc=poa.:l.ti.ona 

vazy dez:i.ae 
are emp1oyed 

tha2:m0plaatic moulcling 
in applicat.ioz:t.a which are 

general.ly reserved £or · cer~cs or 
th,e:naoaett.iDg campos:Ltioz:i.a. Tbeae dense, 

for filled 
ther.moplaat:Lc 

moulc:ling compoait.iona are particul.arly advantageous 
because of t.hair Z'elative ea•a of m&Dufactura. 

Such deziaa,, theZ"mCpl••tic moulding compositions 
comprising high quantities of :Lnorganic ~i1ler and 
capable of being :moulded int.a articles which have 
propert:Lea similar ·to carll.Jldca are described in 
particul.ar i.n patent BP D 423 510. 

However,, when the main polymer component.a of 
these dense thezmoplaat.ic moulc:U.ng ccmpoaitiona include 
chiefly ABS raa:Lna, styrene polymers. SAN copolymers or 
their mixt.urea, the ob.j ec:t.a :maul.dad from theae 
compoa:Lt.icma exhibit surface imperfect:lona making the 
moulded. object unattract~ve. 

Kore particularly, obj ecta moulded. from tbeae 
compositions exb,il,it surface marbling, this defect 
beccmd.ng :mare pronounced with the increa•e 1n the 
propartion of £111er i:n the compoait.:l.cm. Xt: :La probable 
that this defect: would be at:L11 :more accentuated when the 
composition• maployed ccmpr:L•• dyes and/or pigment.a to 
obtain colo~ed moulded objecta. 

The objective of the invention is there£ore to 
provide dense thermopiaatic: mau1cling compos:Lt:Lona 
including e•aent::Lally · &• pol.ymer components ABS 
po1ymerizate reaiuis, atyreD• polymer•, 11tyrene/ 
acryl.onitri1• copolymers and their mixture•, making ~t 
po•aib1e to obtab moul.d.ed ob:S ec:ta which have an .improved 
•~:face appearance and iD particular no~ exh.i.b:Lting any 
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aurface marbling. 

AccorcliDg to the !Jlvent:Lon a thez:mcpiastic 

mou1ding composition ia produced includ.J.ng. in parts by 

weight: 

a) 0 to 60 parts of one or :more ABS polymer:Lzate 

raa:l.na, 

b) 100 to ~O parts of a polymer component chosen 

from styrene polymers, atyrene/acry1onitrile (SAX) 

copolymers and th.e:t.r mixture• and, par 100 parts by 

weight o~ (a) and (b), 

c) 10 to 500 parts of an inorganic filler chosen 

£rom ziD.c oxid.a, bar:Lum su1phat.e, zi.rcozU.um. oxide, 
zircon.ium silicate and their mixtures, 

characterized. in that the polymer component (b) 

.include•: 
i) O to 9 O % by weight of styrene polymers a:nd/ or 

atyrene/aczylonitr:Lle copolymers which have a l.~ting 

vi•coaity nwnber higher than 0.60, Cd 
ii) 100 to, 10 % by wa:Lght of styrmie pol.ymera 

Br1d/or styrene/ac:rylonitr:Lle copolymers vhi.c:h have a 
limiting viacosity number ·la¥er than or equal to o.&o. 

Zn the case of the cam.ponent a) 0£ the 
composi ticma according to the :l.Jlvention it is possible ta 

employ any ABS polymerizate r••:l.Jla and in particular ABS 
pol.ymerisate resins obtained by emu1sion or bulk 
pol.ymerizat:ion. 

The ABS polymerizataa which can be u••d in the 
praaent. i:nvantion are well. knOWD. in the art and. it. is 

alao-poasihle t:o employ ABS po1ymerizatea or mixtures 0£ 

theae ABS polymerizates ·with·nitrile-butadiene, styrena­
butadiene and atyrllZia-butadiane•atyrene elaato:m.ers. 

Within the acope of the pre•ent ~vent.ion the ABS 

polymerizat•• inc1ude acrylo:nitri1e-butacU.ene-atyrene 
(ABS) po1ymerizates, aa wall •• acryloni.tr:lle-atyrene­
butyl acrylate (ASA) polymerizatea ant: acry1on:l~ri.1e­

BPDK-atyre:ne CABS) po1ymer~sates. 
The ABS poly.aaer~&atea which c&A be u•ed in the 

present invention and mat.bods -of their preparation are 

wa11 mown Ui the art and are deacribed, inter a1ia. in 
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EP-A-0 248 308, DE-A-2 259 565 and us-A-3 130 177. 

ABS polymerisatea are polymerisates ;in which 

there are polymerized by graftiDg onto a rubber either a 

styrene and methy1 met:hacrylate monomer or a monomer 

mixtU%e o:f 95-50 ' by weight of atyrene, u-metb.y1styrene 

and methyl metb.acry1ate or their mixtures and s-so ~ by 

weight of acrylozii trile, methyl. methaczylate. male:l.c 

anhydride. H-subat:ituted malei.m:i.d•• or their mixtures. 

The rubbers which cazi be used are in particular 

polybutadiene. butacliene/atyrene copolymerizatea with up 

to 30 % by weight: of polymerized styrene, hutad:i.ene and 

a.cryl.ozii.tri.le copo1ymerizatea with 20 % by weight of 

acryl.OZl.i.trile or butadiene copolymerisat•• w.it:h up to 

2 O % by weight of a lower alkyl eater of ·acrylic or 

m.ethacryl:l.c acid (for examp1e methyl acryl.ate, ethyl. 

acrylate, aethyl metba.crylat.e and ethyl aethacxylate). 

ABS gra~t polymerizates contain S to 80 % by 

weight, better 20 to 70 % by weight. of rubber and 95 to 

20 'Ii by weight, better :frcm 80 to 30 % by weight, of 

grafted polymerized polymers. 

Particul.ar1y recommended &Z'e the ABS 

polymerizates obtained by po1yme:isation by g:aftin~ 

. polybutac:U.ene wi t.h aey:ene and acxylon:I. tri1e monc=era • 

More particul.arly, in theae reccmauazidec! US 

po1ymerizatea the aum of the styrene plus acrylonitrile 

monomers introduced during the gra~ting of the 

polybutadiene i• between 30 and 70 % by weight with a 

atyrene/acrylonit:ile ratio which can vary. from 9/1 to 

3/2, -combined with "io to 30 % by weight of polybutad.iena. 

When the ABS polymer:l.sate rea:i.n is iD powder 

form, it preferal:a1y conta:i.Ds 20 to 70 1'i by weight of 

butad:l.ene. Mhen the ABS po1ymerizate resin i• in 

granulate form. it preferably contains 4 to 40 .,, better 

still 4 to 30 ~ by wei~ht, of butadi.ene. 

"rbe qwm.tity of reai.n or of mi.xtu:re 0£ ABS 

po1ymerizate re•:LD• of the component (a) general1y 

repr•••nta from 0 to 60 parta by weight:, .. pre£er~ly 10 to 

40 parts by weight, p•r 100 par.ts by weight of polymer 

compozients (a) and (b). 

.· ... - ·- .. I 

r-· 



- 4 -

The polymer component. (b) 

accordJ.ng to the .:l.nvent1on is 

po1ymers. a tyre.ne/ acryloni.t:r1le 

of the compositions 

chosen fram styrene 

(SAHJ copolymers and 
their mixturea. 

The styr&De polymer• which can be used :i.n the 

present invention include hamopoly•tyrenes such aa 

homopolystyrei:l.e it••lf, hcmaopoly(alkylatyrenea). such as 

poly(a-methylatyrene) and hamopoly(haloatyrenas) such as 
pol.y-a-ch1oroatyrene and po1y·a-bromoatyrene. 

The styrene polymers which · can be uaed in the 

composi tiona of the invention further i.ncl.ude styrene 

copolymers in which a proportiOD o:f th• styrene units is 
replaced by other styrene-baaed monomer units such aa a­
methylstyrene, ha1ogenated styrenes or vinyltoluene. 

The SAN copolymers of ~e pz-eaent :i.iivent::i.on aild 
processes for theiz- preparation are well. known in the art: 

a.D.d are described, inter a1i.a, in patent EP-A-0 248 308. 

"l'he SAN copolymers wh~ch can ba used in the 

present invention are copolyaerizates ·of 95 ~o 40 parts 

by weight of styrene, a-methyl.styrene, methyl 

methacrylate or theiz- mixtures and of 5 to 60 parts by 

weight of acry10D~tri1e, mathacry10D~trile, methyl 

m•thacrY'1ate IUld their mixtures. Hore particularly 

recommended are the sty:rene/acry10J1itrile copo~ymara 

wh:l.ch·· have a ·ratio of the styrene units to the 

acz-y1cn:l.tr:l.le UDita 0£ 85/15 to 40/60 and p~e~era.bly of 

80/20 to 60/40 and a weight-average molecular m.aas. 

determined by gel p~zm.eat~on chr-cmatograpb.y. of between 
10 00'0 azad 200 000. better still between 40· ODO and 

170 000. 

The SAN copol.ymer• wb.:lcb can be uaad i.n the 

pr~aent inventioii pz-ef erably 
we~gb.t. batter sti11 25 to 

acrylonitrile units relative· to 

copol'YDler. 

ccmtain 15 to 45 ~ by 
35 !k by weight, of 

the total weight of the 

Aa ind:l.cated above, the quant:i.ty of the po1ymer 
component (b) in th• compo•1t:Lona of the invention 

repr•••nt• 100 to 40 parts by weight. preferably 90 to 60 
pa~t• by weight, par 100 part• by weight of components 
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(a) and (b). 

Accordi.ng to the .invention thia pol.ymer component 
(b) co:a.aiats either solely o:f atyrene polymers mid/or of 
SAN copol.ymers which have a limitmsr viscosity number 
lower than or equal to 0.60 or of a mi.xtura of styrene 
polymers and/or SU copolymers whi.ch have a limi.ting 
viscosity number lower than or equal to 0.60 with up to 
90 % by weight of •tyrene polymers and/or SAN copolymers 
whi.ch have a 1UU.ting viacoaity number higher than 0.60. 

The polymer cam:ponent (b) preferab1y contains SO 
to 100 % by weight: of styrene polymers and/or of SAN 
copolymers which have a limiting viscosity number lower 
than or equal to 0.60 and O to SO '·by weight of styrene 
polymers and/or SAN copolymer• which have a limiting 
vi.scosity :a.umber higher t:haz1. a.so. 

Preferably too. the limiting viacosity number of 
the styrene polymers and/or SAN copolymers which have a 
limiting viscosity number lower·than or equal to 0.60 i.s 
between a • 2 o and O. 55. better st.1.11 between o • 3 S and 
a.so. 

Aa is well knOWll. the limit~g viscosity numl:aer 
(or ~nt::r:inaic vi.acosit:y) is the lim.!.t:~g' value of the 
viacoaity number at: infinite· dilution. %t: is genera11y 
estimated by det.e::r:m.iza.ing the viacoaity number at several 
low .. concentrati.on11 and by extrapo1ati.ng the va1uea ta 
c • o. 'rhe solvent emp1oyed in t.he present invention for 
det.ez=i.ning the 1imiting viscoaity number is dimethy1-
fozmamide and th• ~easurmaients are mad• at 30• ± o.2•c 
with-an. tJbbelohde viacometer model SO A. 

The polymara and copolymers wlU.ch are recommended 
fer the polymer component (b) are hcmlopolystyrenea and 
SAN copo1yaera. %t ia particular1y recommended to emp1oy 
SAN copolymers. 

The com.po•itions according to the :LD.vantion a18o 
contain, per ·100 parta by weight of polymer camponanta 
(a) and (b), 10 to 500, preferably SO to JDOr parts by 
we1ght of an inorganic ~111er chosen "from s:l.za.c oxide. 
bari.um sulphate, zirconium oxide. zircon~um silicate and 
their mixtv.r••· 
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Th• zinc oxide may be i.n the form of zincite or 
white zinc oxide produced aynthetica1ly by the indirect 

French proce•• empl.oying metallic z:L::a.c or zinc D\etal. 
residues. or by the American process employi1:1.g zinc 

residuea, or by a wet-route chem.ical procesa. :tt ia 

recommended to emp1ay a finely divided fozm which has a 
mean particle cliameter of between o.OS and SD pm. 

preferab1y 0.1 to 5 pm and better still. of approximately 

l.. 5 JOA• 

The barium sulphate may be :in the form of 
nat:ural.ly occurring barytea or in the fozm. cf barium 

sulphate obta~ed aynthet:Lca1ly by emp1oying wel.l-Jm.own 
syutheai.s tech.DJ.quea. The particle size may vary fram. o 

to SO p&, preferably from. l. to 15 pa m::id. better.sti11. 

is approx1.matel.y 8 IUA· 
The zirconium oxide occura naturally in the fo:m 

of baddel.eyite or can be prepared by employing well.-Jcnown 

procedures. Particl.es between 0.1 and ~o #QA in size may 
be emp1oyed. The zirconium ailicates may be emp1oyed in 

the form of zircon or in the form of material.a obtained 
synthetically which have a part:lcl.e aise fro= D • 7 to 
so pm. 

:tn most appl.ications the zinc oxides, barium 
sulphate. zirconium oxide, zirconi.um si1icatea or their 
m:l.xturea may be amp1oyed al.one. A11 these mater:l.a1s or 
znixt:uraa thereof may be employed in combi.naticn.. l:n 
addition., instead of one 0£ these materials or of a 
combination thereof. it is possible to em.p1oy up to SD % 

by wright of the total fi11er ccntenta, and batter still 

up to 15 's by weight. of an in.organic fi11er such as 

al.umi.na, amorphou• •:l.lica., am.hydrous aluminium a:l.1icate, 
barium ferrite., calcium carbonate., mi.ca., felspar., clays 
such as kaolin. talc., magnea:l.um oxide., magnesium 
sil:l.cate, nepheline. symU.t:e. phenol:l.c resins, glass 
Ddcrospheres, wo11aaton:te., titani'mll dioxide., ground 
quartz &12.d the like. 

The recommended inorganic f i11er :l.a bar:l.1Dl 
_au1phate. 

The compoa:l.t:l.ona according to the· invantion. may 



- 7 -

also include other conveutional adjuvanta such as 
antioxidauts, interua1 lubricants, diaper•anta and mauld 
releaae agents, anti-UV agents. antistatic agents, dyes, 
pigment• and flame retard.ants, coupling agents such as 
mldnoai1ane8, impact: atreDgth modi£:Lera and ext:.ending or 
reinforcing fillers such aa glaaa fibres. 

Among the antioxidant• there may he mentioned 
phosphitea. atericallyhinderedphenola, secondary amines 
and the like, which may be added in a quantity whi.ch ia 
effective for re~rding oxidative degradation. 

Among the lubricaAta that may be employed.in the 

compoai.tiona of the present invention there may be 
mentioned, by way of example, magnesium stearate, zizic 

stearate. polyethylene wax, para£fin wax, ethylene and 

propylene oxide wax, butyl atearate, glycerol 
monoatearate, barium stearate, sodium atearate, _stearyl 
alcohol and octy1 behanate. 

Pezitae:ythritol tetraataarate may he employed aa 

dispersing agent. Tl1is compound also acts as an exte::r:ll&l 

lubricant or demould.ing agent. 
'nle campoaiticms accordizig to the invention may 

also comprise ~laae-retardan.t agents ill an effective 

qu.anti.ty, such aa, £or example, tetrahromo biaphano1. 

bistribromophetloxyethane, polybrom.adiphenyl ether. 
pol.ybromophenyl al.kyl. ethers, pol.ybromophenol., 

polybromobenzyl acry1ate 0% pol.yacry1ate, 

po1ybrom.ocycl.odecane, polybrom.ostyrene, 

phenylmal.aimide, bromi.nated epoxy monomer• 

polybromo.; 
or epoxy 

polY'D(era and copolycarbonat•• d.eri.ved from a halodJ.phenol 
aubsti. tuted wi. th a dipheno1, the ha1ogen being pre'ferably 

ch1orine or bromble. 
Alao preferably, the halogenated organic flame 

retardant ia employed in c:ombiziation with a aynergisti.c 
com.po'UD.d such as an antimony compound., :for examp1e 
antimony oxide. 

The compoai ti.ems· 0£ the present invention may 
also contain dyea ·and pigments such e:a, ~or example, 
t~tan:Lum oxide, ultramarine blue, carbon black and the 
li.ke. 
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The compo•itiona according to the invention may 

further contain antiatatic agents, for example solid 

ant:Lstati.c agents such aa those descri.:bed izi Pren.ch 

Patent Applica~ion PR_-95 12. 298. 

some of the campoaitions accord::l.Dg to the ,, 
invention are axtrmae1y d.en.ae azui wi.11 have a relat~ve 

d•n•ity h~gher t:!1an 2.0, depezu:ling on the proporti.on of 

f il1er .which ia incorporated. 

The £ol.1owing exmapl.ea • and the a ttachad. f igu:r:ea. 
serve to i.lluatrate the recommended embodimen.ta 0£ the 

invention. 

Zn tll• exampl.es all the percentages an.d parts are 

expressed by we~ght ~leaa Uid.icated otbezWi••· 

Camparat:ive Bzamp1a A asul b"1P1ea 1 ta 4. 

The campoei.tiona ahown iZl Table 1 below were 

prepared conventi.ona.11.y by mixing by maaz:J.s 0£ a twi.u-

acre111r snachi.11.e. 

TDLB 1 

BXUrp1e Ro. 

eaa,p&.raC1. Ye A 1 2 3 4 

c=raf ~ ABS 30.2 30.2 30.2 30.2 30.2 

polymer:Laace 1 

SAN 1 Jt.9 3•.9 

S"11 2 3t.9 

SUI J 36.9 , ... 
SAK 4 ••• 8 

s.ur s ,, .. 
Basa, 112.s 132.S 132.5 132.5 132.5 

Lubr:Lc:aat:2 t.2 •• ::a t.2 il.2 ".2 

l. Gra£ted ABS polymarizate containing. by we:l.ght, 

12 "' o~ acrylonitr11e, so % of J:)utad:l.ene and 38 '5 

of styrene. 
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2 Lubricant which baa the compoait:ion:. 38.9 '6 

mixture of silicone fluids, SS.SS ~ a~ ethylen.e­
bisstearamide wax and S.SS % KgO. 

'l'he SAN copo1ymer• give11 referezicea SAN 1 to s 
which were employed had the fo11ow:i.:g propert~ea 

indicated in Table 2. 

sax 1 66/34 

SAR 2 "15/25 

Sall 3 72/25 

"12/21 

UH 5 72/Za 

-i'ABLB 2 

Limitizag 

"'-•co•J.~y 

AaaUer 

0.5'7 

o.48 

a.35 

o.ss 

o.ss 

Weight:•avwr­
age J110lecuJ.ar ..... 

x,,.20·1 

1Dl. 

90 

15S.5 

140 

105 

Huat:»er-

&911.rage 

molecular .... 
~1Cla·J 

47 

35 

The compositions of Comparative Examp1e A and of 

Examp1es l. mm 2 were JDOU1ded by ua:i.:g mi Arburg 

inject~on preaa, with a 60 x 75 mm ama11 p1aque, at a 

me1t tem.peratu:e of 2&o•c: and. a maul.cl temperature of 

9o•c. 
Micrograph& of a part 0£ the sur~ace of the ama11 

moulc!ad p1aquea were produced by :m.aaDa of a sdam:i:ing 

electron microscope, in backaaattering :m.ocle, with various 

:ma.gn:J.! i ca ti ens • 
Plgurea 1a· mid l.b are 

micrographa of an abject moulded 
ccrm.poa:ition A at magz:Lificationa 
reapect:ive1y. 

electron microscope 
frc:m. the cam.para ti. ve 

o~ 100 and 1010 

P:J.gurea 

:m.:l.crograph• , at 

respect:l.valy. of 

moulded fram the 

2a and 2b are e1ectron DU.croacope 

magnifi.cati.on• o~ . 103 a.nd 1020 
a part of the auz-face of an object 

ccm:poaition of Example 1, and Fi.gures 
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la. lb and Jc are electron microscope m.ic:rographa, at 

magnifications of 100, 1010 and 1020. of a par~ of the 

surface of an obj.ect :moulded from the composition of 

Examp1• 2. 

A •~le viaual cam:par:Laon of these electron 

mc:roacope mLcrog:apha c:1e&Z'1y ahowa that the objects 

moulded from the ccampoai.t:Lona of Bxmaplea 1 and 2 have a 

much more homogeneous surface appearance tb.a.n the surface 

of the object moulded frcm. th• comparative compoai.ti.on A. 

Even though t:he object moulded from the composition of 

Example 1 haa a few surface defects, th••• are clearly 

leas numerous and the hcimOgmieity of the structure iii 
clearly i.JllprOYed in relat:Lon to the object moulded from 

the campoaition. of C::omparat:l.ve Example A. "rhe object 

:moulded from the campoaition o~ Example 2 has a 

particularly good. surface appearance with practically no 

.defects, even at a magnification of 1020. 

'l'ha melt iDdex at 22o•c under a 2 .1.6 kg load. the 

:tzod bnpact · atrmigtb on an uzm.otched teat piece at 

ambient temperature and. the density of the ccmpos.itioiis 

of Comparative Example A and. of. Examples 2 to 4 were 

measured. "rhe surface appearance of t:he small plaques 

obtained oy moulding these com.positions waa alao 
datezm:l.ned visually. 

The reau1ta are given in Table l be1aw. 
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TABLB 3 

Campar&f:.tYe A 

1.a 

17.1 

1.12 

000 

Bxaapl• Ha. 

2 .J 4 

24.4 SI 11.3 

20.!S 10.s 2Q.3 

1.IC 1.8il 1.13 

++ +++ a 

'The reaulta ·:Ln 'l'ahle 3 show that the campoaition• 
accordiZLg to the invention have a melt index which ia 
c1early higher t;han the compositions of the comparative 
examples. 'l'h• aur£ace appear&Dce of the small_plaquea 

. . 
:moulded from the ccmpoaiticma according t:o the in'Yenticm 
:Ls incomparably superior to that of the ama11 plaques o~ 
·the comparat:i.ve example. l:D adcil.tion. the other deairable 
properties are not appreciably deteriorated. Even though 
the %soc! impact. strength is decreased in th• caae of the 
ccmpoa:Ltion o·f Example 3. this decrease remains tolerable 
in relation to the improvement obtained in the surface 
appearance. 

B:nmplea 5 to a 
Mixtures which have the compoai. t.iona shown in 

Table 4 below were produced by extru•ion by means of a 
twin-screw machine. %n theae mixtures the BAH copo1ymers 
employed were the same aa. those employed. :ln the preceding 

examp1••· 
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Example Ho. 

s 6 7 B 

Gra~t ABS 30 30 30 30 

polymer:Lzate 1 

SAN 1 50 35 50 35 

SAN 2 20 35 

SAN 3 20 35 

BaS04 121.S 127.S 127.S 12?.S 

Lubri.cant 1 4.1 4.1 4.1 4.1 

1 Graft ABS polym.erisate containing, by weight, 

12 % of ac~l.on:it:rile, 5.0 's of butadiena and 38 % 

of styrene. 
2 Lubr:l.cUlt which has t:he campos:Lticm: 38. 9 % 

Jld.Xtura of ailico~e ~lu:l.ds. SS.SS 's 0£ athy1ene­

·b:L•atea:amide wax and S.SS ~ MgO. 

The compoaitiona of Bxamp1e8 5 to B were moulded 

i.n the £o%11L of ama.l.l di.sea with the aid of a ltraus Ha££ei 

90 injact:Lon maul.ding pr••• with 100-:mm diacs and the 

~ollaving mould.big condit~ona: 

- stock temperature d.:l.ap1~yed 2&o•c: 
- mould temperature d.iaplayed ao•c. 
"l"be me1t Uidex at 26S•c w:u!er a 2 .16 kg load, the 

X&od. impact strength ml an w:motched teat p:Lecsa at 

ambient temperature, the flexura1 modulua and the density. 

of the moulded products were measured. 'l"he surface 

appearance of the moulded d.~acs was a1•o detezmined 

v:Laua11y. The reaul ts are ahcnm. in Table. S bal.ow. 
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TABLB S 

ZXmspla Ko. 

5 G 7 8 

Kalt inclax 17.3 21 Z3.9 35 
2cs•c12.1c ksr (9'/10 aill) 

%aod illpacc •~raa.g~ 17.1 18.2 11.5 14..1 

uzuaocclaacl ~••t pi•c• .... ,. 
;-·· 

1V. TA ClcJ/a2 ) 

F1~&1 aoclulu.a (GI'&) 3.2& 3.•12 3.SCI 3.47 

Re1ativa daa.a~ty 1."16 1.7'7 
.. 

S~!ace appaaJ:anca 0 + + ++ 

0 avaraga 

• good 

++ vary goad 

The resul.ta :l.n Table 5 shaw that: t:ha campoa:Lti.ons 
accorcling to ~· illvezit:Lcm. bava a malt ~nclax which is 
clearly hi.gher thml the comparative compoa:Ltiou A and a 

surface appear&D.ce which ia clearly improved :l.n relation 

to ~· object• moulded from. ~e comparati.ve cmapoaition 
A. Purt:he:more,. "it :La also noted that the other d.eairab1e 

propertie• of the com.pos:L tiotLa ac:c:ord.i.n.g to t:ha i.tLvention 
have not deteriorated.. 

Zn the a,l,ove examples all th• quant:Lt:L•• o:f the 

component• are expr~aaed. in parts by wei.ght. :Iz:i. t:he case 
of the camponents other than. t:he polymer components the 
quanti. t:Lea are referJ:"ecl to 100 part.a by weight of polymer 
camponent.s. 

l"urthezmore,. in the prececlizlg examples the barium 

au1phate employed wa• a comillercial barium sulphate •old 
w:icler the nlUIHI •Portaryte BlS• by Ankezpoort: BV az:r.d which 

had the £ollaw:l.D.g charaater~at,ica: 
- chcd.ea1 azia1ya~s Ba804 97 ~ (XJt.P) 

- part,ic1e •~&• ana1y•,ia < 15 ,,_ 97 ' C1a••r 
acatter,ing) 

- denaU:y 4.t g/cm.3 • 
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Pinally,. the weight- and number-average molecu1ar 
:maaaea of the atyrene/acrylcm.itrile copolymers of the 
above ex•mp1ea ware dete~ed by gel pezzeation 
chromat:ography. 

The preaent invention therefore providea d1m.ae, 
t:hezmoplaatic ::moulding compa•itiona making it poaaible ta 
obtain moulded ab:Jecta which have an improved surface 
appear.an.ca whi:Le retaining the other deairabl• properties 
such aa the :Czod impact strength and the flexural 
madulua. 
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c:La.DIS 
1. Therm.oplaat.ic mou1d.i:a.g compoaition i.:a.c1udi.ng, in. 
parts by weigh~: 

a) 0 to 60 parts o~ cm.e or more ABS po1ymerizate 
resin•, 

b) 100 to 40 parts of a po1y.mer componeut chosen 
from. styrene .polymers, atyrezae/acrylon.itr:l.1e (SAN) 

copolymers and ·their mixtures. anc:l, per 100 parts .by 
weight of (a) and (b), 

c) 10 to 500 part.a of &1l in.orgazdc filler chosen 
from zinc oxide, barium sulphate. zirconium oxide. 
zirconium. silicate alld ·their mixture.•, 

characterized in that the polymer component (b) 
.in.c1ude•: 

i) D to 90 'Is by weight of tstyrec.e polymers and/or 
styrene/acry1on.itrila copolymers which have a limiting 
viscoai ty number higher than O • 60. and.· 

ii). 100 to 10 ~by weight 0£ styrene po1ymers 
and/or atyrene/ac:ylonitril.e copolymers vlUch have a 
limiting viscosity n.Wlll:tar lower than or aqua.1 to 0.60. 
2. Composition according to C1a:Lm 1, characterized 
in that tha eomponen.t. b Ci> represent.a O to SO % by weight 
ancl the component h(:l.i) 50 to 100 'k by weight 0£ the 
component (b). 

3 • . Compos i tio:a. accordiug to Claim 1 or 2. 
characterized in that the component b(ii) has a 1im:l.t.U1g 
viacoaity number of between o.~o and. o.ss. 
4. Composition according to either 0£ C1aims 1 and 
2, characterized in that the component b Cii) haa a 

. 1:lmiting vi•cas:i ty number between a·. 35 and. O. SO. 
5. Campo•ition aecording to any one of the preceding 
cl.aims. eharacte:ized in t.bat the quantity of ABS 
pa1ymeri.mate r••:ln (a) ia · between 10 and 40 ·part• by 
weight. 
6. Compo•i tion according to any one of the preceding 
c1aJ.ma. characterised in that th• quantity 0£ inorganic 
fi11er (c) ·i• between 40· and. 300 pazt• by·••ight per 100 
part•.of (a) and (b). 
7 • Compoa:l tion according to any on.a of t:he prec:ecU.ng 
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claims, characterized in that the styrene po1ymers of the 

comp011ent .. (b) are choaan from homopolyatyrene, 

homopoly(alkylatyrenes), homopoly(halostyrenea) and 

styrene copo1ymera in ~hich a proportion of the styrene 

11LODomer uzdt• :i.a replaced by other styrene-ba•ed :monomer 

units. 

8. Composition according to any one of the preceding 

c:Laims, characterized in that the camponent (a) ia cho••n 

from ABS polymer:i.zate rea:l.na . obta:Lned by bulk 

po1ymerization or tmmlaion polymerization. 

9. Composition accordizig to Claim a. characterized 

in that the coapoz:ient (a) ia a g:aft ABS polymerizate 

:resi.n. 

10. Composition according to Claim 9, characterized 

.in that the graft ABS polymerizate rea:Ln 1.s a ~a~t 

ac:ylonitrile-butadJ.ezie-styrene polymerizate rea:l.n, a 

graft butylac:ylate-styrene-acrylonitr:i.1e polymeri.zate 

resin, a graft acrylonitrile-B~DM-styrene polymeri.zate 

resin or a mixture of the•e reai.Ds. 

11. Composition· according to any one a~ Claims 1 to 

9, characterized in that. the ABS polymerizate resin. i.s an 

acrylonit~ile-butadiene-atyrane polymerizate resin. 

containing from 20 to ?O !lo by we:Lght of J::lutadJ.ene 

re1ative to the total weight of ABS polymerisate res.in. 

l.2. Campoait::Lcm. according to any o:n.e of the prececli.ng 

c1aima, characterized in that it additiona11y in~ludea 

on.e or more ingredients choaen from antiox:ldazlts, 

internal or external 1ubricanta,.flame retardants. dyes 

and p:Lgmenta. anti-UV agents, antistatic agent•, ·coup1in.g 

agents, impact atrez1gth modi~:i.era and reinforc:l.ng and 

extending ~i11era. 

13. Compo•iticm accord:U:Lg to any one of the pz:ecedi:ng 

claims, charact:eri1Eed i.n that the component _(e) ia barium. 

sulphate. 

14. Compo•ition according to any one of Claims 1 to 

6, chaz-acteriaed in that the po1ymer component (b) 

con.aiat11 aolely of BAH copa1ymera and. the £i11er i.s: 

barium aulphate. 


