-1- o “High-density thernoplastic noul di ng conpositipﬂ%sk& _Khe
bresent invention relates, in a general manner, to noulding c q")on

based on highly fill ed, dense, t her nopl asti c mat eri.al s vvhlcly D
properties simlar to ceramcs, and in particular Ech

conpositions consisting essenti aI |y of ABS polynerizate resins, styrene
pol ynmers and styrene/acrylonitrile (SAN) copol yners. These very

dense t her nopl asti c moul di ng conposittions are enployed in applications
which are generally reserved for ceramcs or for filled

t hernosetting conpositions. These dense, thernoplastic noul-ding
conpositions are particularly advant ageous because of their relative ease

of manufacture. gigh-density €E8SHop p+g§§ hgggo |=g| P osi tions
conpri sing. hi gh quantJj ties of |nor anlc f@ er .and~capable o %EI ng noul-ded

into articles which ha%e B ventiqn,, rela "c%'rarﬁ”cs agenexad i bed
in particul Mpatmtwﬁﬂm:%msztiou basedven, hishlyt £ 10aid)
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te such
compositions consisting essentially of ABS polymerizate

resins, styrene polymers and atyrene/acrylonitzrile (SAN)
copolymers.

These  vexy dense thcmcplastic moulding
compositions arxe employed in applicatioms which are
generally resexvad for ceramics or for £illed
thermosetting compositions. These dense, thermoplastic
:n_ould.tng compositions are particularly advn.ntageoﬁ.s
because of their relative ease of manufactura.

~ 8uch dense, thermoplastic moulding compositions
compr;i.sing high quantities o©f inorganic filler and
capabie of being moulded into articles which have
properties similar to ceramics are described
particular in patent EP 0 423 510.

in

Howavear, when the main pelymer components of
these dense thcmplas!::l.c moulding compositions include
chiefly ABS resins, styrene polymers, SAN copolymers or
their mixtures, the objects moulded £rom these
compositions exhibit surface imperfections making the
moulded object unattractive.

More particularly, objects moulded from these
compogitions exhibit surface marbling, this defect
becoming more p:a_nounccd with the increase in the
proportion of f£iller in the composition. It is probable
that this defect would ba atill more accentuated when the
comporitions employed conmprise dyes and/or pigments to
obtain coloured moulded obj ects. _

The obhjective of the invantion is therefore to
provide dennse thermoplastic moulding compositions
including essentially - uj polymer componants ABS
polymerizate resins, Btyrene polymers, styrene/
acrylonitrile copolymers and their mixtures, making it
posaible to obtain moulded objects which have an improved
surface appearance and in particular not exhibitirng any
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their mxtures, the objects noulded from these conposftions exhi bi t
‘sur f ace |nperfect|ons maki ng the noul ded object unattractive.

particul arly,

mar bl i ng,

woul d be still

dyes and/or pignments to obtain col oured noul ded objects. The

objective of the invention is therefore to provide dense thernoplastic
conpositions including essengially as polyner conponents

moul di ng

pol yneri zate resins, styrene polynér§, styrene/ acrylonitrile
copolynersayy;giggrh{?ggi%§§, making it possible to obtain noul ded objects
ace

whi ch have an 1 nprov

any

According &b e invemtion (i cethurprphgstic

Accor di ng t caadlsiing ectoxpositionr ivppastinced including, in parts by

weight:

| a) 0 to 60 parts of one or more ABS polymerizate
resins,

b) 100 to 40 parts of a polymer component chosen
from s8tyrene polymers, styrene/acrylonitrile (SAXN)
copolymers and their mixtures and, per 100 parts by
waight of (a) and (b),

c) 10 to 500 parts of an inorganic filler chosen
£from zinc oxide, barium sulphate, zirconium oxide,
zirconium silicate and their mixtures;

characterized in that the polymer component (b)

.includas:

i) 0 to 90 % by weight of styrene palyniers and/ox -

styrene/acxylonitrile copolymers which have a limiting
viscosity number higher than 0.60, and

ii) 100 to 10 % by weight of sastyrene polymers
and/or styrene/acrylonitrile copolymers which have a
limiting viscosity number lower than or equal to 0.60.

'In the case of the component a) of the
compositions accoxding to the invention it is possaible to
employ any ABS polymerizate resins and in particular ABS
polymerizate resins obtained by emulsion or bulk
polymerization.

The ARBS pelyuerizataa which can be used in the
present invention are well.known in the arxrt and it is
also ‘possible to employ ABS polymerizates or mixtures of
these ABS polymerizates with nitrile-butadiene, styrene-
butadiene and sty:cae-hutadiene-s:yzcn'e elastomers.

Within the scope of the present inveantion the ABS
polymerizates include acrylonitrile-butadiene-styrene
(ABS) polymerizates, as wsll as acrylonitrile-styrene-
butyl acrylate (ASA) polymerizates ant¢ acrylonitrile-
EPDM-styrene (AES) polymerizates.

The ABS polymerizates which can be used in the
present invention and msthods .of their preparation are
well known in the art and are described, inter alia, in

obj ects noul ded from these conpositions exhibit surface
this defect becom ng nore pronounced with the increase in the
proportion of filler in the conposition. It is probable that this defect

more acsentuat ed when the conpositions enpl oyed conprise

Mor e

ABS

appegggnce and in particular not exhibiting



nDuIdlng conp05|t|on is produced including, in parts by weight: a)
0 to 60 parts of one or nore ABS pol ynerizate resins, b) 100 to 40
parts of a polymer conponent chosen from styrene polyners, -
styrene/acrylonitrile (SAN) copolynmers and their mxtures and, per 100
parts by weight of (a) and (b), c) 10 to 500 parts of an inorganic
filler chosen from zi nc oxide, barium sul phate, zirconium oxide, zirconium
silicate and their m xtures; characterized in that the pol yner
conponent (b) includes: i) 0.to 90 % by wei ght of styrene polyners
and/ or styrene/acrylonitrile copolyners which have a limting viscosity
nunber hi gher than 0. 60, and 1) 100 to. 10 % by wei ght of

styrene polzwr&tsoazwososl ymrmlaczséosnésmm uspnl-:rmas whri7ch have a
limting viscosity

eé] or, :eaqu Qte’ in wh Lhe case
of the component a) t e corrpos ons acc e inventlon it is
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pol ymeri zat tyeenas ana anathyly mesnHasrylate hmohopery neri zat moncmer
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but adi ene aweighyr cp®- maxuhanitrile on@meathydi omathacrylate, Wﬂﬂ-ﬁ-ler#et he
scope of thana%aseah I W’ﬁumﬁiﬁcﬂ%laﬂhiaﬁbl #3l eehede| wdatures.

acrylonitri u S e I z S, 4@S
acryl oni trllfg st%gg%gqﬁ buty%acry atef ﬁ%olﬂngrl %gt egwxl ti¥ilax

acryl oni t r i PE*YPRPpSiepgy chbtpdiene/styrene, copslymerizates i tizyp
pol yneri zat es Bioi &h byarweight st P.ﬂlinhers.zod styrene, butadiene and

acrylonitrile copolymerizates with 20 % by weight of
- acrylonitrile or butadiene copolymerizates with up to
20 % by weight of a lower alkyl ester of -at:z-jrlic or
methacrylic acid (for example methyl acrylate, ethyl
acrylate, methyl methacrylate and ethyl methacrylate).

ABS graft 'polyme:i.zat:es contain 5 to 80 % by
weight, better 20 to 70 % by weight, of rubbesr and 95 to
20 % by weight, better from 80 to 30 % by waight, of
grafted polymerized palymers.

Particulazly racommended are the ABS
polymerizates obtained by polymerization by grafting

- polybutadiene with styrene and acrylonitrile moncmers.

More  particularly, 4in these recommanded ABS
polymerizates the sum of the styrene plus acrylonitrile
monomers introduced during the grafting of the
'pelyhutadiene iz between 30 and 70 % by weight with a
styrene/acrylonitrile ratio which can vary frem $/1 to
3/2, combined with 70 to 30 % by weight of polybutadiene.

_ When the ABS ﬁolyne:izate resin is in powder
form, it preferably contains 20 to 70 % by waight of
butadiena. When the ABE polymerizate resin is in
granulate form it preferably contains 4 to 40 %, better
8til) 4 to 30 % by weight, of butadiene.

The quantity of xresin or of mnixture ef ABS
polymerizate resins of the component (a) generally
represents from 0 to 60 parts by weight, . praﬁe:a.hly 10 to
40 parts by weight, per 100 parts by v-ight of polymer
components (a) and (b).



present invention and nethods of their preparation are well
*art and are described, inter alia, in

-3- EP-A-0 248 308, DE-A-2 259 565 and US-A-3 130 177. ABS

pol yneri zates are pol-ynerizates in which there are polynerized by grafting
onto a rubber either a styrene and nethyl nethacryl ate nononer or a nononer
m xture of 95-50 % by wei ght of styrene, [err]-nethylstyrene and nethyl

nmet hacrylate or their m xtures and 5-50 % by wei ght of acrylonitrile,

met hyl nethacrylate, naleic anhydride, N-substituted nmaleimdes or their
m xtures. The rubbers which can be used,are in particul ar pol ybutadi ene,

but adi ene/ st yrene copol ynerizates with ﬁp to 30 @6by wei ght of pol yneri zed

styrene, butadiene &y g*tgéﬁiéguggygg thgnt (%égsmelght of
|

acrylonitrile or butadi ehe Copolynerizates w h up °°1 of a

| over al kyl %ﬂw adi¥y| it IAMeREdQR | d8ci eﬁmlpl esmm
acryl ate, etpollynmers)l atawmdﬂdcnﬂdm:;dn e 8xNet opalipdiecs V| ddd) .
their mixtures.

known in the

The styrene polymars which can be used in the
present invention include homopolyatyrenes such as
homopolystyrene itself, homopoly(alkylstyrenes), such as
poly (a-methylastyrene) and hcmopoly(halostyrenes) such as
poly-a-chloroatyrsne and poly-c-bromostyrene. -

The styrene polymers which can be used in the
compositions of the invention further include styrene
copolymers in which a proportion of the styrene units is .
replaced by other styrene-based moncmer units such as o-
methylstyrene, halogenated styrenes or vinyltoluene.

The SAN copolymers of the present invention and
processes for their preparation are well known in the art
and are described, inter alia, in patent EP-A-Q0 248 308.

The SAN copolymers which can be used in the
present invention are copolymerizates of 95 to 40 parts
by weight of styrene, a-methylstyrena, methyl
methacrylate or their mixtures and of 5 to 60 ﬁazta by
weight of acrylonitrile, methacrylonitrile, methyl
methacrylate and their mixtures. More particularly
recommended are the styreme/acrylonitrile copolymers
which- have a ratio of the styrene units to the
acrylonitrile units of 85/15 to 40/60 and preferably of
80/20 to 60/40 and a weight-average molecular mass,
deternined by gel pgmeation chromatography, of between
10 000 and 200 000, better still batween 40 000 and
170 000. | o '

The SAN copolymers which can be used in the
present invention pretarablf contain 15 to 45 % by
weight, better still 25 to 35 % by weight, of
acrylonitrile units relative to the total weight of the
copolynmex. _

Ag indicated above. the gquantity of the polymer
component (b) in the compositions of the invention
represents 100 to 40 parts by waight, preferably S0 to 60
parts by weight, per 100 parts by weight of components



ABS graft polynerizates contain 5 to 80 % by wei ght, -better 20 to 70 % by
Wei ght, of rubber and 95 to 20 % by wei ght, better from80 to 30 % by

wei ght, of grafted pol ynerized pol yners. Particularly recomended
are  the ABS polynerizates obtained by polynerization by grafting
pol ybut adi ene with styrene and acrylonitrile nononers. Mor e

particularly, in these recomended ABS polynerizates the sum of the
styrene plus acrylonitrile nononers  introduced during the grafting of
the polybutadiene is between 30 and 70 % by weight with a -
styrene/acrylonitrile ratio which can varg from9/1 to 3/2, conbined with
70 to 30 % by weight of polybutadiene. When t he ABS pol yneri zate

resin is in pqwgegnafgg it preferably contains 20 to 70 % by wei ght of
but adi ene. When the A Bynerlzate resinis in granulate formit

preferably contains 4‘F8° ing fet the inventiop (thidn Prlymericrrporine
but adi ene. - {(b) conigtgueadthimy cbla&ylbtoh:Q&.ﬁhxbwm%dﬂidﬁﬂia/gz of

pol ymeri zate gA®Si X whQERO a represe fromO
to 60 parts by Pg&&oﬁ?ef erably 10 %{1{)‘; 4ok art E‘J@ J'x'c QL rm'i%tf Darts
by wei ght of po Ter conponthedt (59 3n5°( of a “i*t“" °f styrene

pol ynera and/or SAN eopolynezs which have a 1limiting
viscogity number lower than or equal to 0.60 with up to
90 % by weight of styrene polymers and/cr SAN copolymers
which have a limiting viscoasity number higher than 0.60.

The polymer camponent (b) preferably contains 50
to 100 % by weight of styrene polymers and/or of SAN
copolymera which have a limiting viscosity number. lower
than or equal to 0.60 and 0 to 50 % by weight of styrene
Polymers and/or SAN copolymers which have a lmit:.ng
viscosity number higher than 0.60.

‘Preferably too, the limiting viscosity number of
the styrene polymers and/or SAN copolymers which have a

limiting viscosity number lower -than or equal to 0.80 is
® between 0.20 and 0.55,
- 0.50.

better still betwean 0.35 andg

A8 is well known, the limiting viscosity number
(or intrinsic wviscosity) is the limiting wvalue of the
viscosity number at infinite dilution. It is generally
estimated by determining the visecosity number at several
low ‘concentrations and by extrapolating the wvalues to
¢ = 0. The solvent employed in the present invention for
determining the limiting viscosity number is dimethyl-
formamide and the measurements are made at 30° &+ 0.2°C
with an Ubbelohde viacenete: model SO A.

The polymars and copolymera which are recommended
£cr the polymer component (b) are homopolystyrenes and
SAN cepolynern. It is pa:t:iculaz-ly recomended to employ
SAN copolymers.

The composmitions according to the invention alaso
contain, per -100 parts by weight of polymer components
() and (b), 10 to 500, preferably 50 to 300, parts by
weight of an inorganic filler chosen from zinc oxide,

barium sulphate, zirconium oxide, zirconium gilicate and
their mixtures.
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-4- The pol yner conponent (b)-of the conpositions according to the
invention is chosen fromstyrene polyners, styrene/acrylonitrile (SAN)
copolymers and their m xtures. The styrene pol ynmers which can be
used in the present invention include honopolystyrenes such as

honopol ystyrene itself, honopol y(al kyl styrenes), such as
poly([err]-nethylstyrene) and honopol y(hal ostyrenes) such as
poly-[err]-chlorostyrene and poly-[err]-bronostyrene. The styrene
pol yners which can be used in the conpositions of the invention further

i ncl ude styrene copolynmers in which a proportion of the styrene units is
repl aced by other styrene-based nnnoﬁeﬁ dgnits such as [err]- methylstyrene,

hal ogenat ed styrengéﬁgrzxggyk;gh X" ?hha in the %éblggpgkxnﬁgs of the

present invention pr 0CEssSes $Tan ST ®BFERNSFn in the

?
art and ar YRR, £4BE, otas PRoduced, ﬂﬁﬂﬁhﬂ‘#&‘ WY bygthggindirect The
SAN copol ynetenchi girazemssheenpdoyingt htetublbat diticenbrorzic metal

copol yneri zai g$abed5 59 4 PebbS AMeridfhIfrocdis eph'
a- et hyl styren

net hacr Iate or thelr xtures and of § to 60
parts by wefY ﬁga"ﬁf" a%’}/yPB'm?rl"f %afp'ﬁ'aﬁglrl?ﬁ°°°ﬁﬁth t is
nethacrylateecaﬂaﬂnﬂhélF° eopleves Limely 1%N$¢%%I§P#9-wb&shnbnded. are
the styrenpaaarypagtiellee d?,aﬁalc;aﬂerafvmmmb&ne faosr dapd Gl dle
or&f er abl y %%%6%881?‘%3/% Sy e BleeR=0kedln ae Qb
det er m ned y g “perneation chronatography of between 10 000 and 200 000,
better still betweelfhé) bagimmd #idlpbBeCe may beThinSAtheoptdgmerst Wwhich
can be usedpaRukldlly occurring barytes or in the form of barium

sulphate obtained synthetically by employing well-known
synthesis techﬁique-. The particle size may vary f£rom 0
to 50 um, preferably fran 1 to 15 um and, better still,
is approxinmately 8 um.

The zirconium oxide occurs naturally in the form
of bhddeleyite or can be prepared by amploying well-known
procedures. Particles between 0.1 and §0 um in gize may -
be employed. The zZirconium silicates may be employed in
the form of zircon or in the form of materials cbtained
synthetically which hkave a particle size €from 0.7 te
50 pm. |

In most applications the zinc oxides, barium
sulphate, zirconium oxide, zirconium silicates or their
mixtures may be employed alone. All these materials or
mixtures thereof may be enployed in combinatien. In
addition, inatead of one of these materials or of a
combination thereof, it is possible to employ up to S50 %
by weaight of the total filler contents, and better still
up to 15 % by weight, of an inorganic £iller such ia
alumina, amorphous silica, anhydrous aluminium silicate,
barium ferrite, calcium carbonate, mica, felspar, clays
such as kaolin, talc, magnesium oxide, magnesium
gilicate, nephelina, syenite, phenolic resins, glass
microspheres, wollaston te, titanium dioxide, ground
quartz and the like.

The recoxmendad inorganic filler 4is barium
sulphate.

The compositions according to the invention may
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present invention preferably contain 15 to 45 % by weight, better stil

25 to 35 % by weight, of acrylonitrile units relative to the total

wei ght of the copol yner. As indicated above, the quantity of the
pol ymer conponent (b) in the conpositions of the invention represents 100
to 40 parts by weight, preferably 90 to 60 parts by weight, per 100 parts
by wei ght of conponents : (a) and (b). According to
the invention this polymer conponent (b) consists either solely of styrene -
pol yners and/or of SAN copol ynmers which have a limting viscosity nunber

| ower. than or equal to 0.60 or of a mxture of styrene polyners and/ or SAN

copol yners which have a limting viscoshty nunber |ower than or equal to
0.60 with up_.to 90 % by wei

ht .of styrene polflmers' and/ or SAN copol yners
whi ch have %1#Pni tpRGURescSEheF nARforeakipRal | mdiwvants such PR
pol ymer conpartéokidisnte;clatavhnlcinbaicants,t disperiaitt o anghmafldst yr ene
~polymers ande9eage 24bnts, anti-UV agents, antistatic agents. dyes.

pigments and flame retardants, coupling agente such as

aminosilanes, impact streangth modifieras and extending or
‘reinforeing £illers such as glass fibres.

Among the antioxidants there may be mentioned
phosphites, sterically hindered phencols, secondary amines
and the like, which may be added in a quantity which is
effective for retarding oxidative degradation.

Among the lubricants that may be employed in the
compositions of the presant invention there may be
mentioned, by way of example, magnesium stearate, zinc
stearate, polyethylene wax, paraffin wax, ethyle'ne. and
propylene oxide wax, butyl stearate, glycerol
monostearate, barium stearate, sodium stearate, stearyl
alcohol and octyl behenate. _

Pentaexrythritol tetrastearate may ba employed as
dispersing agent. This compound also acts as an exteranal
lubricant or demoulding agent.

The comécuitians according to the invention may
also comprise flame-retardant agents in an effective
quantity, such as, £for example, tetrabromo bisphenol,
bistribromophenoxyethane, polybromodiphenyl ether.,

polybromophenol, polybromophenyl alkyl . ethers,
polybromobenzyl acrylate or polyacrylate,
polybromocyclodecane, polybramostyrene, polybromo-

phenylmaleimide, brominated epoxy monomers OTr epoxy
polymers and copolycarbonates derived from a halodiphenol
subgtituted with a diphenol, the halogen being preferably
chlorine or bromine.
- Also preferably, the halogenated organic flame
retardant is employed in combination with a synergistic
compound such as an antimony compound, for example
antimony oxide. : .
The compositions of the present invention may
alse contain dyes and pigments such as, for example,

titanium oxide, ultramarine blue, carbon black and the
like.



copol yners which have a limting viscosity nunber |ower than or equal to
0.60 and 0 to 50 % by weight of styrene polyners and/or SAN copol yners

whi ch have a limting viscosity nunmber higher than 0. 60. Preferably
too, the limting viscosity nunber of the styrene polyners and/ or SAN '
copol ynmers which have a limting viscosity nunber |ower than or equal to
0.60 is between-0.20 and 0.55, better still between 0.35 and 0. 50.

As in well known, the limting viscosity nunber (or intrinsic viscosity) is
the limting value of the viscosity nunber at infinite dilution. It is
generally estimated by determ ning the viscosity nunber at several |ow
concentrations and by extrapolating tle8values to ¢ = 0. The sol vent

Pubber 1S i et hyl < FHP EFREsLPRoRAc ARBRE R e HanERGEoRoReYr]
0. 2[ err] C wifurthetbwamsinia vansdatasicnoagents A for exampliee poliders and
ﬁopol ylrrerts v&uerbe&eieewamwl eGulch hhe_mHa?ramml | t ieb) Pégﬁght
onopol ystyrenes_an copol yger particularly recomrended to
enpl oy SAN cdb%f?é&§%§%gk‘gg°a ?ﬁeﬁgo%%ogﬁprons according to the invention
al so contain, per 108epart9fhy the giemesihinns mmgns (5P akbe(b), 10
to 500, prefisebhyicfl nre3Gictyrmdly hjense ghhdoiridl iMve@adi tellaklioe chosen
fL om zi nc oXhgRei PG highalt REARE 2 4, ARG U6n ¢héCRBbPBEELECAe and
their mxt urgflle: which is incorporated.
The following examples, and the attached figures,
serve to illustrate the recommended embodiments of the
invention. '
~ In the examples all the percentages and parts are
expressed by weight unless indicated otherwise.

Camparative Example A and Examples 1 to 4

The compositions shown in Table 1 below were
prepared conventionally by mixing by means of a twin-
screw machine. '

TABLE 1
Exaxple No.
Camparative A b 2 3 4
Graft ABS 30.2 30.2 30.2 36.2 30.2
polymerizate ? :
San 1 - 3!_.9 34.9 - -
SAN 2 - - 34.9 - - -
sSAN 3. - - 34.9 68.8 -
 SAN 4 . 65.8 - - - -
BAN S ' - - - - €9.8
Bag0, : 132.5 132.5 1i2.s 13a2.8 132.5
tubricant? 4.2 4.2 4.2 4.2 4.2

1 Grafted ABS polymerizate containing, by weight,

12 % of acrylonitrile, 50 % of butadiene and 38 %
of styrene.



The zinc oxide may be in the formof zincite or white zinc oxide produced
ssynthetically. by the indirect French process enploying netallic zinc or
zinc netal residues, or by the Anerican process enploying zinc residues, or
by a wet-route chemi cal process. It is recomended to enploy a finely

di vided formwhich has a nean particle dianmeter of between 0.05 and
50 [err]m preferably 0.1 to 5 [err]mand better still of approximately 1.5
[err]m The barium sul phate may be in the formof naturally
occurring barytes or- in the formof barium sul phate obtai ned synthetically
by enpl oyi ng wel | -known synt hesis techniques. The particle size may vary
fromO to 50 [err]m preferably fromT o "15 [err]mand, better still, is

approximately 8 [®rr{ifhricant wROEKZI ﬁggnl_gﬁ],oxbgﬁpgg?_%_gnqat Ygall ¥ in the
form of baddel eyite gi ﬁan be pri ﬁ%ed b¥ egaaoyggg |- known procedures.
Particles between: 0. 33%RfH=80°f P ? PResFIRiRAY 'ﬁggﬁo?gdPt?ﬂ eR®~Coni um
silicates may be enpbédgetiepgamhdef wam shdz5.68n%0Mgon the formof materials
obt ai ned synthetically which have a particle size from0.7 to 50 [err]m

| nt het i ch have a particle si: 7 to 50 [errly
21" Coni um o1 | Lat oo 2Pe; AN edBEAS e‘s=§§éi%%‘*29°?%§t St uf | SPh e
| Fhe

| Fetiemin
mat eri al s or "RtSPur &8s o r ¥ERleNed peba 1Rdt | HFoperties
indicated in Table 2.

TABLE 2

Styrenes/AN Limiting Weight-aver- Number-
ratio vigscosity age molecular avarage
aumber mass nolacular
Mm10°3 mass

¥,x10"?
saw 1 66/34 0.57 102 so
SAN 2 75/25 0.48 8o 4%
8AN 3 72/28 0.3s €6.5 is
SaN 4 72728 " 0.66 140 -
AN S 7a/23 0.58 105 -

The compositions of Comparative Example A and of

Examples 1 and 2 were moulded by using an Arxrburg
injection press, with a 60 x 75 mm small plagque, at a
melt tamperature of 260°C and a mould temperature of
so*c. -
' Micrographs of a part of the surface of the small
moulded plagues were produced by means of a scanning
electron microscope, in backscattering mode, with various
magnifications. '

Figures la and 1b are electron microscope
micrographs of an cbject moulded f£rom the comparative

o composition A at magnifications of 100 and 1010
respectively.

FPigures 2a and 2b are electron microscope
micrographs, at magnifications of . 103 and_ 1020
respactively, of a part of the surface of an object
moulded £f£rom the composition of Example 1, and Figures



addi ti on,

and better

i nstead of one of these materials or

‘is possible to enploy up to 50 % by weight of the total filler contents,
still up to 15 % by weight, of an inorganic filler such as

al um na, anorphous silica, anhydrous alumniumsilicate,

cal cium carbonate, mca, felspar, clays such as kaolin, talc,

oxi de, magnesium silicate, nepheline, syenite, phenolic resins,

m crospheres, wollaston te, titaniumdioxide, ground quartz and the |ike.

The reconmended inorganic filler is barium sul phate. ) The
conpositions according to the inventi on gray

-7- also

antistatic
such as am

. i nclude other conventional™ adjuvants such as anti oxi dants,
internal |ubyd caghs.and SHS’ 828! e1wtroN! | Hi68b8 ea%@&gﬂy Uaggents,

R Sn R %%L?E'aﬂbéﬁg{iﬁ*f%}%e “Fighoatye, I ggen s

surface of an object moulded trom the composition of
Exanple 2.

A simple visual comparison of these electron
microscopa micrographs clearly shows that the objects
moulded from the compositions of Examples 1 and 2 have a
much more homogensous gurface appearance than the gsurface
of the object moulded from the comparative composition A.
Even though the ocbject moulded £rom the compoaition of
Example 1 has a few surface defects, these are clearly
less numerous and the homogeneity of the structure is
clearly improved in relation to the cbject moulded from
the composition of Comparative Example A. The object
moulded £from the composition of Example 2 has a

_parcicularly good surface appearance with practically no
.defects, even at a magnification of 1020.

The melt index at 220°c'u_nder a 2.16 kg load, the
Izod impact strength on an unnotchsd test piece at
ambient temperature and the density of the compositions
of Comparative Example A and of. Examples 2 to 4 were
measured. The asurface a.ppia:ance of the samall plagues
obtained by moulding these compositions was also
detezrmined visually.

The results are given in Table 3 below.

of a conbi nation thereof

bariumferrite,
magnesi um
gl ass

, It



reinforcing fillers such as glass fibres. . Anong t he antioxidants
‘there may be nentioned phosphites, sterically hindered phenols, secondary
am nes and the like, which nay be added in a quantity which is effective
for retarding oxidative degradati on. Anmong the lubricants that may
be enpl oyed in the conpositions of the present invention there may be
ment.i oned, by way of exanple, nagnesium stearate, zinc stearate,

pol yet hyl ene wax, paraffin wax, ethylene and propyl ene oxi de wax,

" butyl stearate, gl ycerol nonostearate, barium stearate, sodium
stearate, stearyl alcohol and octyl behenate.: ' Pent aerythritol
tetrastearate nay be enpl oyed as di spér%*ng agent. Thi s conmpound al so acts
as an external |ubricant or- denoul di The conpositions

according ta_the inpvention may also conpri se fl ane-retardant agents in an

effective quantity, such as, for exarrpl e, tetrabrorm wgngé
bi stri br onopker '

onnnhe 0|,

pol ybronophenyl al yI et hs mb'EnzyIZ acrsyl ate & or
pol yacryl at € x D[ Qnocycl odecane, POl Y bT OnOSTYT ene, 01 ybromos
monone?® or epo>yf§ bol ym‘;* s any8-3

phenyl nal ei m . m pat ed_epox

copol ycar bona‘fze"sc ’I‘vgﬂ ‘ﬂ?b al odi phenol substituted with a di phenol,

t he hal ogen bﬁmﬂﬂEﬁMgﬁm orine orgshgonine. 59 s 10.8 so pr,eferabl Y,
t he hal ogénat gheReniédiccat Ip3gBa et ardant is enpl oyed in conbi natlon with a

synergistic gprr&guag,,gqch as an antinony conpound, for exanple antinony
oxi de. _hg,nnnhnc|flnnc of the p;esenf inventi oo 0RY also contain

dyes and pi gmntasisudnmyfor exanpl e, 1.m2tani umiosEde, aubi r amacane bl ue,
car bon bl ack—amd—tie—tTke:
Surface appearance . 000 - ++4 0

000 very bad
00 bad
¢ average
good
++ very good
+4++ excellent

The resultsa in Table 3 show that the compositions
according to the invention have a melt index which is
clearly higher than the composgitions of the comparative
examples. The surface appearance of the mll _Plagques
moulded from the campeositions according to the invention
is incomparably superior to that of the small plagues of
the comparative example. In addition, the other desirable
properties a;:e not appreciably detericrated. Even though
the Izod impact stremgth is decreasmed in the case of the
composition of Example 3, this decrease remains tolerable

in relation to the improvement obtained in the surface
appearances. '

Exarples 5 to B _
Mixtures which have the compositions shown in
Table 4 below were produced by extrusion by means of a
twin-screw machine. In these mixtures the SAN copolymers
employed wers the same a: those employed in the pzcceding
examples.



- 8- ' - The conpositions according to the invention may further
‘contain antistatic agents, for exanple solid antistatic agents such as

t hose described in French Patent Application FR-95 12 298. Sonme of
the conpositions according to the invention are extrenely dense and

wi |l have a relative density higher than 2.0, depending on the proportion
of filler which is incorporated. The foll ow ng exanples, and the
attached figures, serve to illustrate the reconmmended enbodi nents of the

i nventi on. In the exanples all the percentages and parts are
expressed by wei ght unless indicated_p?ﬁgnyﬁse. Conmparative
Exanple A and Exanples 1 to 4 e conpositions shown in Table 1

bel ow were prepared conventional |y bya#gy 89 by neans of a twi n- screw
machi ne.

Example No.

5 6 7 ' 8
Graft ABS 30 30 30 30
polymerizate 2
SAN 1 50 35 50 3s
SAN 2 20 = 35 - -
SAN 2 - - 20 35
BasO, 127.5  127.5 127.5 127.5
Lubricant a.1 4.1 4.1 4.1

Graft ABS polymerizate containing, by welght,
12 % of acrylonitrile, 50 % of butadiene and 38 %
of styrene.

Lubricant which has the composition: 328.% %
mixture of silicone £luids, 55.55 % of ethylene-
‘bigsstearamide wax and 5.55 % MgO.

The compositiocne of Examples 5 to 8 wers moulded
in the form of small discs with the aid of a Kraus Maffei
90 injection moulding press with 100-mm discs and the
following moulding conditions::

- stock temperature displayed 260°C;

- mould temperature displayed 80°C.

The melt index at 265°C under a2 2.16 kg load, the
Izod impact gtrength on an unnotched test piece at
ambient temperature, the flexural modulus and the density.
of the moulded pzroducts were measured. The surface
appearance of the moulded discs was also determined
visually. The results are shown in Table 5 below.



TABLE 1

Conparative A 1. 2 3 4 Gaft
*ABS 30.2 30.2 30.2 30.2 30.2 polynerizate [err] SAN 1
- 34.5 34.9 - - SAN. 2 ' - 32.9 -
- SAN 3 - - 34.9 69. 8 - SAN 4
69. 8 - - - - SAN 5 - - -
- 69. 8 BaSO err] 132.5 132.5 132.5 132.5 132.5
Lubricant[err] 4.2 4.2 4.2 4.2 4.2 G afted ABS

pol ynmeri zate contai ni ng, by weight,

12 % of acrylonitrile, 50 % of
but adi ene and 38 % of styrenei

TABLE S
Example NMo.

5 & 7 8
Melt index 17.3 21 23.9 as
265°C/2.16 kg (§/10 min) :
Izod impact ztrength 17.8 18.2 18.5 14.1
unnotched teaat piesce o,
V. TA (kJ/m?)
Flaxural modulus (GPa) 3.26 3.42 3.s0 3.47
Relativa density - 1.7¢6 - 1.77
Surface appsazance : o + * +;

0 average
+ good
+4+ very good

The results in Table 5 show that the compositions
according to the invention have a melt index which is
clearly higher than the comparative composition A and a
surface appearance which is clearly inproved in relatien
to the cbjects moulded from the comparative composition
A. Furthermore, it is alsc noted that the other desirable
properties of the compositions according to the invention
have not deteriorated.

In the above examples all the quantitiea of the
components are expresaed in parts by weight. In the case
of the ccxponents other than the polymer components the
quantities are referred to 100 parts by weight of polymerx
components. ' _

Furthermozre, in the preceding examples the barium
sulphate employed was a commercial barium sulphate =mold
under the name "Portaryte Bl15® by Ankerpoort BV and which
had the following characteristics: .

- chemical analysis Bag8O, 97 % (XRF)

- particle size analysis < 13 um 97 % (laser

scattaring)
- density 4.4 g/em®.



2 Lubricant which has the conposition: 38.9 % m xt ure of

'silicone fluids, 55.55 % of ethylene- bi sst earam de wax and 5.55 %
MyO. The SAN copolynmers given references SAN 1 to 5 which were
enpl oyed had the followng properties indicated in Table 2.

TABLE 2 St yrene/ AN Limting Wight-aver- Nunber-

ratio vi scosity age nol ecul ar average nunber
mass nmol ecul ar Merr]x10[err]
mass ‘Merr]x10[err] SAN
1 66/ 34 0. 57 101 50 SAN 2 75/ 25

0.48 90 47 SAN 3 = 1% -72/25 0. 35 66. 5

35

FPinally, the weight- and number-average molecular
masses of the styrene/acrylonitrile copolymers of the

above examples were determined by gel

permeation
chromatoegraphy.

The present invention therefore provides dense,

. thermoplastic moulding compositions making it possible to
obtain moulded ocbjects which have an improved surface
appearance while retaining the other dasirable properties

such as the Ized impact strength and the
modulus.

£flexural



SAN 4
‘0 55

72/ 28 0. 66 140 - SAN 5

72/ 28
105 - The conpositions of Conparative
nple A and of Exanples 1ijand 2 were noulded by using an Arburg

'ZEJOFZH??; illlﬂﬂlﬂlﬁlll"lllﬂﬂlrafﬁrem?fSS‘S'[LrPi M ™ M erographe of a

part of the suffate Bf the snall

nmoul ded pl agues were produced by neans of

a scanning el ectron mcroscope, in backscattering node, with various

magni fi cati ons. Figures la and 1b are electron mcroscope
m crographs of an object noul ded frogsgtbe conparative conposition A at
magni fications of 100 and 1010 respectively. , Fi gures 2a and 2b

are electron m croscope mcrograposaTMst nmagnifications of 103 and

1020

reSﬂectlveliheQEQ 1H§E&cOLoh&ai§§fE@&SoQE:iQaP
conp05|t|on gf E§agg and Fi gures

a) 0 to 60 parts of one or more ABS polymerizate

resins,

b) 100 to 40 parts of a polymer component chosen
from styrene . polynmers, styrenea/acrylonitrile {SAN)
copolymers and their mixtures, and, per 100 parts .by
weight of (a) and (b), _

¢) 10 to 500 parts of an inorganic filler chosen
from 2zinc oxide, barium sulphate, zirconium oxide,
zirconium silicate and their mixturesa,

characterized in that the polyna: cenponont {b)
includes:

i) o to 80 % by weight of styrene polyne:a and/or
styrene/aczylonitrile copolymers which have a limiting
viscosity number higher than 0.60, and '

ii) 100 to 10 % by weight of =styrene polymers
and/or styrene/acrylonitrile copolymers which have a
limiting viscosity numbaer lower than or equal to 0.60.
2. Camposition accoxding to Claim 1, characterized
in that the component b(i) represents 0 to 50 % by weight
and the component b(ii) 50 to 100 % by weight of the
conponcnt (b).

3. . Composition according to Claim 1 or 2,
characterized in that the component b(ii) has a limiting
vigcosity number of between 0.20 and 0.S5S. '

4, Composition aecording to either o:E Claims 1 and
2, characterized in that the conponent b(il) has =a

-limiting v:l.sconi.ty number between 0.35 and 0.50.

5. Composition acco:ding to any one of the preceding
claims, characterized in that the quantity of ABS
polymerizate resin (a) is between 10 and 40 parts by
waight.

6. Composition according to any one of the preceding
claims, characterized in that the quantity of inorganic

filler (c) is between 40 and 300 parts by weight per 100
parts of (a) and (b). :

7. Composition according to any one of the preceding

RSl as Ry dgd fromthe



3a, 3b and 3c are electron nicroscope nicrographs, at magnifications of
100, 1010 and 1020, of a part of the surface of an object noul ded fromthe
conposiTion of Exanple 2. i A sinmpl e visual conparison of these

telhgcgg(r)rg(m“lmm:mﬂ“nlmuFr';aphs clearly shown that the objects noul ded from

es 1 and 2 have a nuch nore honogeneous surface
appear ance t fantt h® sUrface of the object noul ded fromthe conparative

conposition A Even though the object noulded fromthe conposition of
Exanple 1 has a few surface defects, -these are clearly | ess nunerous and

t he honogeneity of the structure is clearly inproved in relation to the

obj ect noul ded fromthe conposition of ¥nparative Exanpl e A. The obj ect
noul ded from}he conposition of aml.e .2 has articularly goqd surface
appear ance vﬁi‘ff‘b‘?'arc%ﬂ‘f °Wﬁ§&&n¥%§a%\f§ﬁ St% °H€gﬁ|°1l1' i‘oﬁgoFﬁfozo.
The nelt indeompen@2Ol.cr kBT untee a chaseng | Soem t heomopdlyspyeensyrengt h
on an unnot %sﬁwmﬂwgaﬁawm ! SERpLY bk tyekedsi t Yagh t he
conposi tions_pof Conparat ?y{% sagg: %hAC%n(lo rExglzr_@J.gs 35%4 were neasur ed.
The surface EPPEarancerol YT Re smal | plagued Oftal ned by~ mdurdPhg - fhese
conposi t i onsmeRemaF sEREscin Feplyred Py other styrepe-pasgs: DoRLEeT| ven i n
Tabl e 3 bel owhits. '

B. Composition according to any one of the preceding
claims, characterized in that the component (a) is chosen

£rom ABS polymerizate <resins  obtained by bulk
polymerization or emulsion polymerization.

9. Composition according to Claim 8, characterized
in that the component (a) is a graft ABS polymerizate
resin. _

lo0. Composition according to Claim 9, characterized

in that the graft ABS pelyna::‘.z'ate resin 1is a gratt
aeiylonit:ile-hutadiane-atyrena polymerizate resin, a
. graft butylacrylate-styrene-acrylonitrile polymerizate
resin, a graft acrylonitrile-!?bl(-atyrene polymerizate
resin or a mixture of these ressins. .

11. Composition according to any one of Claims 1 to
9, characterized in that the ABS polymerizate resin is an
aczyloﬁ.it:'ile-butadiene-_sty:ana polyné:izate resin
containing frem 20 to 70 % by weight of butadiene
relative to the total weight of ABS polymerizate resin.
12. Composition according to any one of the preceding
claims, characterized in that it additionally includes
one or more ingradients chosen from antioxidants,
internal or external lubricants, flame retardants, dyes
and pigments, anci-OV agents, antistatic agenta, coupling
aéents. impact at:-ength nodigiers and reinforcing and
extending fillers. _

13. Composition according to any one of the preceding
élaima. characterized in that the component (e) is barium
sulphate. L

14. Composition according to any one of Claims 1 to
6. characterized in that the polymer component (b)

consists sclely of SAN copolymers and tha £iller is
barium sulphate.



- 11 - . TABLE 3

‘Conparative A 2 3 4 Melt index 9.2 24. 4
58  18.3 220[err]C/2.16 kg (9/10 min) |lzod inpact strength 17.1
20.5 10.5 20. 3 unnotched test piece 1lv. TA (kJ/nferr]) Relative density
1.82 1.86 1.84 1.83 Surface gppearance 000 ++

+++ 0 000 very bad 00 bad ~ 0 aver age + good ++ very
good +++ excel | ent The results in Table 3 show that the

conposi tions according to the invention have 'a nelt index which is clearly
hi gher than the conpositions of the conparative

ABSTRACT
High-density thermoplastic moulding compositiom.-

The moulding cdnpo-ition according to the
invention includes, in parts by weight:

a) 0 to 60 parts aof one or more ABS polymerizate
resins, ' _

b) 100 to 40 parts of a polymer coamponent chosen
from styrene polymers, SAN copolymers and their mixtures,
and, per 100 parts by weight of (a) and (b).

e) 10 to 500 parts of an inorganic filler chosen
from zinc oxide, barium sgulphate, zirconium oxide,
zirconium silicate and their mixtureas; this composition

being cha:acte:i:_-d in that the polymer component (b)
includes

i) 0 to 90 % by weight of styrene polymers and/or

SAN copolymers which have a limit:il.ng viscosity number
higher than 0.60, and

1i) 100 to 10 % by weight of styrene polymrs_
and/ox SAN copolymers which have a limiting viscosity
nunber lower than or equal to 0.60.

Application to the manufacture of moulded cobjects
which have cazamic properxties.

No figure.
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exanpl es. The'surface'appearance of the small plaques noul ded fromthe
‘conposi tions according to the invention is inconparably superior to that of
the s onparative exanple. In addition, the other

desirabhggg&gﬁ%&%g'§£ LE&gNOt appreciably deteriorated. Even though the |zod
| mpact - st ' eased in the case of the conposition of Exanple 3,

t his decr. m&glag I '

t he surfact® ! . 1/4

obtained in
M xt ures whi ch have the conpositions shown in |¢E9LNQHDM/MB e produced
by extrusion by neans of a tw n-screw nachi ne{_lothese-riXtures the SAN
copol yners enpl oyed were the sane as those enployed in the preceding
exanpl es. - 12 -
TABLE 4 '

olerable in relation to the

agpEEasHAS BB

FIGURE 1A




Exanpl e No. . E 5 6 7 -~ 8 Gaft ABS

30 300 30 . 30 polynerizate [err] SAN 50
35 50 . . 35 SAN.2 20 35 - -
SAN 3 % ThisSheet Has Been Replaced - 20 - 35 BasS(err]

127.5 1271 ] il 127.5 Lubricant [ers] 4 v i 4.1
4.1 Ter 1 ARIGIN $bol yneri zate cont ai ni rﬁ{iﬁ&“eﬂi tBEEw 12 %
of acrylonitrile, 50 % of BEPAWRne 4 [err]

ut adi ene arggu% %

Lubri cant which has the conposition: 33.9 % m xture. of silicone
fluids, 55.55 % of ethylene- ' bi sst earam de wax and 5.55 % MyO.

The conpositions of Exanples 5 to 8 were noulded in the formof snmall discs
with the aid of a Kraus Maffei 90 injection moulding press with 100-nm
discs and the fo : s : , enperature

di spl ayed 260[ er " ' err]C.

The nelt index a§

ol T,
T e e
3 T Y e,
-&fj‘}(r}-' S
ey %

R3]
:w‘x




lzod inpact strength on an unnotched test piece at anbient tenperature, the
fl exural nmodulus and the density of the noul ded products were neasured. The
surface appearance of the noul ded di scs was al so determ ned visually. The
results are shown in Table 5 bel ow.

- 13 - . This Sheet Has Been Replaced TABLE 5 Exanpl e No.

5 6 . I ndex -17. 3 21 23.9
35 265[err] 2. ) lzod.inpact strengdm— 8- 18.2
est prece 1V. TA (k3 err])THIS SHEET HAS Ly

18.5 14. 1 unnot che ==
REPLACED




Fl exural nodul us (GPa) 3. 26 3.42 3.50 3.47 Relative density

- 1.76 - 1.77 Surface appearance 0 + +
++ 0 average + good ++ very good The results in
Table 5 show that the conpositions according to the invention have a nelt

i ndex which is clearly higher than the conparative conposition A and a
surface appearance which is—clearly inproved in relation to the objects
noul ded fromthe conparative conp05|t|on A. Furthernore, it is also noted
that the othqmmﬁa&mﬂaﬁk rtles of the conpositions according to the

I nventi on have In the above exanples all the
quantities of are expressegyin parts by weight. In the case
of the conpone s ot er than the pol yner conponents the quantities are
referred to 100 parts by weight of polynmer conponents. Furt her nore,
I n the precedi ng exanpl es the barium sul phate enpl oyed was a commerci al
bari um sul phate sold under the nane "Portaryte B15* by Ankerpoort BV and

whi ch had the follow ng characteristics: - chenl "anal ysi s
BaSO err] 97 % ( XRF) - particle size gerY errlm 97 %
(laser scatiaBi - density

4.4 g/lcnferr].
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wi 15 - CLAI M5 1. Ther nopl asti ¢ noul di ng conposftion I ngturT -
"parts by weight: . a) 0 to 60 parts of one or nore ABS BEﬁLAEEMENﬂéSHEET

resins, b) 100 to 40 parts of a polyner conponent chgs¢n from
styrene polyners, styrene/acrylonitrile (SAN) copolynersland 2 heupg 1997
m xtures, and, per 100 parts by wei gh#/%f (a) and (b), c) 10 to 500

parts of an inorganic filler chosen from zi nc oxi de, bariumjsutrptrate;
zi rconium oxide, zirconiumsilicate and their m xtures,

characterized in that the polynmer conponent (b) includes: 1) O0to
90 % by wei ght ) ' T copol yners
whi ch have a |i 1) 100
to 10 % by wei g§ ile ..
copol yner s whi c| equal to "¢

0.60. 2. Co Qe SR BT N o gt bl  hat t he
conponent b(i) & AR ; o ‘ : "b(ii) 50 to
100 % by wei ght Sp& A 3 ol 2= ding to
Caim 1 or 2isisass T e O SR e ryged o | i m ting
vi scosity nunbei@d ToiftD SR : ' deccording to
either of d ai b(ii) has a
limting viscosi
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a
g

- ﬁblynerization or enul sion polynerizatioh; 9. Conposition according to

Claim8, characterized in that the conponent (a) is a graft ABS

"pol ynmeri zate resin. 10. Conposition according to Claim9, characterized

in that the graft ABS polynerizate resin is a graft
acrylonitril e-butadi ene-styrene pol ynerizate resin, a-graft

butyl acryl ate-styrene-acrylonitrile polynerizate resi-n, a graft
acrylonitril e-EPDM styrene polynerizate resin or a mxture of these resins.

11. Conposition according to any one of Clains 1 to 9, characterized in
that the ABS polynerizate resin is an #g#ylonitril e-butadi ene-styrene '
pol yneri zat e resin containing from20 to 70 % by wei ght of butadi ene
relative to the total weight of ABS polynerizate resin. 12. Conposition

according to any one of the preceding clainms, characterized in that it
additionally includes one or nore |ngred|ents chosen from anti oxi dants,

I nternal or external lubricants, flane retardants, dyeg i
anti-UV agents, antistatic agents, coupling agents, i rrp%aPﬂmE’@E@fszEET
nodi fiers and reinforcing and extending fillers. 13. Conposi tion
according to any one of the preceding clains, charactejipe@ 4 MAM&IX
conponent (c) is barium sul phate. 14. Cbnposition agcprding to any jorte

of Clains 1 to 6, characterized *in that the polynmer jconponent (D)
consi sts solely of SAN copol yners and the filler is batium.sulphate..

t.224% 20KV WD:SHH




