Surface-treated titanium dioxide pigments for plastics and method for manufacturing them 5Field of

the invention The invention relates to titanium dioxide pigments that are particularly suitable for use in . ..

plastics, a method for manufacturing them, and a pdlymer compound containing these pigments. 10
Technological background of the invention Plastics encompass a host of different polymers, a
distinction particularly being made between commodity plastics, such as polyethylene, polypropylene,
polyvinyl chloride, 15polystyrene or polyurethane, and engi | IGSiEggineering plastics are
characterised by special mecHERRETS be%téﬁarﬁ%%r%géﬁ%ggoﬁjégﬁﬁn%%ﬁity and low flammaubility.
Examples of engineering plastics incam@mmfﬁbﬁﬁ!@{fﬁﬁqyﬂﬁﬂég?'ﬁoIyester, polyoxymethylene and
acrylonitrile-butadiene-styrene. 20Polycarbonate is an engineering-plastic that is used for a wide
variety of purposes because of its properties, e.g. in the automotive sector, electrical engineering,
Compactbisg'@%%@%% domestic appliances, electronic components and many other sectors.
Polycarbonate is a predominantly amorphous, transparent, hard-elastic plastic and, owing to its low
water absorphag iscHilahle.as matialfoxpsesishents tmponaarcitepaaidaie. i BeRiltion,
polycarbonate is characterised by particularly good_basi ] dhdestgness and a
high heat defl@@ﬁ%‘?ﬂ@r?‘u‘ﬁg}‘?ﬂlﬁ%%é)g%éﬁjugg%togg'parg%za?s%%l i@%ﬁ%%ce%rﬁ[}gs og the plastic can be
extensively caigradietd. by using additives. Poiycarbonate 30is coloured using not only classical colour
pigments,but also titanium dioxide pigments and effect pigments. In polycarbonate coloured with
pigments, the_OH riou s,on the i?ms}%{rf',&%play a role because, even after drying of the pigment
and the polyc rate, they ta age to the polycarbonate during production of the
engineering plastic andlor during its further processing. It is known that the addition of H-siloxanes can
counteract the-RaganeasintaidaapalycarkenatsoimeshaatisgsiCoparticvisity PvailBEE stabilisers,
such as phospliles, epoxides, Sifcanna cIRIGIa e vefihis R Bey dagradatian. The

demands on a TiOZ pigment for use In engineering plastics, es edal%'” Po{ycar;po![}%tre %%rslg&st not

only in thE opREAISHASHR e BIERR FHbRPFRSEEIRIBHG o P IRTME SAB TR OF the r?_l%stlc. A

number of corpyngsirl pigenentsieiferinga:pigmenisyfackefuitetisnbliseend pVHNERENSS exist for

use in polycarbogals. suchaadhe KBNS pIosal ciadRak 34AAagA7as: They are, however,
y lo

characterised weatheér resistance. It is known practice to improve the weather resistance of
TiO2 pigment®BYCRIRRINRcRIRelatdR YAt CORIE  Bpropriate, a further skin of AI203. The

classical surface treatment methods for TiO2 operate in batch mode, in which context an aqueous
suspensigg OfFTngarbonate is an engineering plastic that is used for a wide variety of purposes because
of its properties, e.g. in the automotive sector, electrical engineering, Compact Disc (CD}

production, domestic appliances, electronic components and many other sectors.

Polycarbonate is a predominantly amorphous, fransparent, hard-elastic plastic and, owing to
its low water absorption, is suitable as a material for precision components, in paritcular. In
addition, polycarbonate is characterised by particutarly good basic properties, such as high

toughness and a high heat deflection temperature, as well as goad processability.
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The properties of the plastic can be extensively controlled by using additives. Poiycarbonate
30 s coloured using not only classical colour pigments, but also titanium dioxide pigments and
effect pigments. In polycarbonate coloured with pigments, the OH groups on the pigment
surface play a role because, even after drving of the pigment and the polycarbonate, they
can lead to damage to the polycarbonate during production of the engineering plastic and/or

during its further processing. It is known that the addition of H-siloxanes can counteract the
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damaging of the polycarbonate in such cases. Commercially available stabilisers, such as

phosphites, epoxides, efc., cannot completely prevent this polymer degragation.



10particles is mixed with a solution of the coating substance in a mixing tank, and the pH value set in
such a way that the substance is deposited on the particle surface. Methods of this kind are known
from US 3,437,502 or EP 0 409 879 B1 , for exampde. For incorporation in polymers, the pigment
particle surface is usually additionally treated with an organic substance to improve dispersibility and
processability (e.g. US 7,011,703 B1). 15 WO 20081071382 Al teaches an alternagive rocedure for
producing an Thergeninsutasd Coatismanitera s ST ¥1d MaRrs Eﬁb%féﬂ”éﬂlpﬂi’f@@gﬂ? o
According to QpgseMmRedimentef {hiranstiraidne censerbidadskindssdapiiyied trethesteiiidle surface
in a continuous process during sand-milling of the TiQ2 i i QMRS
homogeneou§f es‘féﬁftﬂgmarﬁ"g”p%&# CEWr?‘a%‘é‘aéPe‘%T%%% %ﬁgﬁ%ﬁﬁﬁﬁﬁﬁg %%}géygi& t. On
the other hanaithE-siiexanes axisbfamgaonwaynbwate: 36D AF H&%ﬁ?ﬂ?&ﬁrﬁﬁ 0L %53% iltering of
the pigment fillgy gakes Rl ZR0 ol - deseskiessaditaniunieithedesgiganeat, specifically for use in
engineering plastics, that displays an Si02 coating and an organic coating. The organic coating is
applied directly to the Si02 coating in this context. An A1203 layer between the Si02 coatirl]% and the

organic coatindjisskaanen wransiesidainainegEe wsathrs BaingH6 i chRas Lo PreaNsHEhg Yetdtence
examples. The@rgaiiGeoalingSahistaiees idicaleskares wimgtyepuegeneutfanetiedutettiane,
slsianes wih & 10 10 csbon sl paldmetl i3t a0 SRQMTELDYASBPSRXane

Particularly fol e pon{caZrB enrg%,m[he organic’ coating consists of p_o_lymehr%lhydrogensil xane.

Among otfer arisiestsemivedinih pesabtinne SrameatesHES RRERURR MPAeCUENG AR LEPIO P My ments is
emphasised agbriag-aAasaAsRaNs sTthRaabs et afidkomidy partivleexlfiscoldeiimiisvidnéaid to be
advantageouskiﬁgg%fg&%l\lfynfg%ﬁ%ilg Q&)}yé@jgpc?gts.4@%bqngrb&ggqjqécription of the invention The
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object of the invention is to indicate a titanium dioxide pigment with good optical Broprertieg a,qqd high
weather resistBfc8TRE BT BRI RISe T BT RRicEatg (5 s Hoe ) 8484 30° 6 58578 8¥king
stability of the plastisnansigaactproperties aithe stihmod paicdisebitydetoiifa iBtbRBBB 13 further to
indicate a gnanufacturing method for a titanium dioxide pigment of this kind. The object is solved by a
surface-treated titaniurp dioxide pigment, characterised in that 10a dense Si02 la er, an 1203 layer
and an organicMSyZIPA1Y Apdiéd i%aﬂﬁ‘é%ﬁ?@ﬁeér@ﬁﬁ?é’ﬁ@‘?ﬂ%rﬁtfﬁ%l?ﬁ%ﬁigg',”ﬁc%'ﬂ%gi%%m%j t6 the outside,
where the organititgyethcoritasesSiDlekst ambacnrprounct b #éngloaprdomisrisiagrzibxEnes,

silicone oils ang grganicallyfuneticnalisedmrlyHlosaRars R partdiesarae Maximumiaial AI203
content of thea%artlcles is 2.4% by weight, referred to total _15§F|}%ment. The ogreﬁ is further solved by a
C

method for malaraeiUHG SRR e G R el Rr R SRR i AT By el 8 S SPRGER e By the
following #tepskin)shriaspatiosuisprearsioreod Mrdorddintianisirandtol o alivrRy- IS8 iReEed to
agitator millingraRy AndeRsAoaIRRIAY @NI@nadEEB: kuves prasubsearenibs appigshde fhertitanium
dioxide particles in batch gge, vishere the maximum total Al203 content of the particles is 2.4% by
weight, referre‘??{getgi%mﬁig]ﬁﬁeeﬁﬁa fd

EP 1760 116 A1 describes a titanium dioxide pigment, specifically for use in engineering
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plastics, that displays an SiG, coating and an organic coating. The organic coating is applied
directly to the SiQ, coating in this context. An ALOj3 layer between the SiO, coating and the
organic coating is said to be disadvantageous, this being documented by corresponding
reference examples. The organic coating substances indicated are trimethylolprepane,
tfrimethylolethane, alkylsilanes with 4 to 10 carbon atoms, polydimethylsiloxane and

30 polymethylhydrogensiloxane. Particularly for use in polycarbonate, the organic coating
consists of polymethylhydrogensiioxane. Among other things, the weather resistance of the
plastics manufaciured using these TiQ, pigments is emphasised as being adventageous.
The absence of thermally induced discolouration is said to be advantageous, specifically for

use in pclycarbonate.



¢) An organic layer, containing at least one compound from the group comprising H25siloxanes,
silicone oils and organically functionalised polysiloxanes, is subsequently applied to the titanium
dioxide particles. The object is further solved by usé of surface-treated titanium dioxide particles in
engineering plastics, where a dense Si02 layer, an Al203 layer and an organic layer are applied to the
30particle surface, from the |nS|de to the outS|de where the organic layer contains at least one
compound frQiretie BN PHIRH B silicone oils and organically functionalised
polysiloxanes, and Where the maximum total AI203 content of the particles is 24% by weight, referred

to total plgmq_nt o) De§%eplrt4\gen t(l)ct ntrl]se’ttljnix ?P]%%T%EHPMJQ% Q{;Kh@,ﬂggg@%@fh@ a

weather- reS|stan? f?anlum diokide pigment that Is readily dispersible and suitable for quplastlcs

especially in RRgRERSAS pisktestiertaHsREce bRk B HRWa SRROSeHgiRRERRY o ? ics™ is taken to
mean polycarheRateydeal yeasseib Websinsiyanmidetiozoly gstet ropedisyigihe ens pradighe-styrene, for
S o e @%%%@%A%er[ﬂi%% ASEMitRlANcuMgreewRK withitkihrracope of the

invention, the OXI etc. are taken to also 10 mean the respective hydrous oxides. All
data dlsclose@%g@ﬂi%gﬁrﬁﬁ@%ﬂw-alue temperature, concentration in % by weight or % by volume,
etc., are to be interpreted as also including all values lying in the range of the respective measuring

accuracy kn kil g%@mte the invention are
provided, froor#tehg%in3|§egt5§l %r%] 5 ét%%l:eg cﬁ%&(ﬂ{@%@lﬁa@ Q(lj:rj'ﬁ%ﬂlﬁ:'irtlé %Akla 03 Iayer gnhorganlc layer.

The quakftity &EENSSH2:Iayer %’tﬁ‘b@arﬁhﬁ‘y 4 % Br@@/%'%&?Wé@ﬁtagm'f B3l &ﬁ%r@c‘% 0°2.5% by
weight Si02, pieisetbieiaia) pigmestndifetqualibuisidie Si02 layer can be referred to as a dense layer.
The layer is piglsiabbidehae aeraiamiolisaciociplindasidenciied irisiicieAeid as

Component 200f Tit gments” bry elmuyt eberé%ﬁronos Information 6.1, 1978). In
other words, ﬁ*f%"éﬂ?&hﬁﬁ‘&%%l@f‘%@lﬁﬂ)ﬂfﬂf’w}é LisRABEHANNRIRFIES B¥ment is preferably less than
about 10% byeigtie Thetatal tetsimipiyroctemtartief phdigigriseht s bymaidiuriores ol weight,
calculated as 03 and referred to total pigment, preferably a maximum of 2.0% by weight, and
particularly 1.6 to 1.8% by weight Al203. Aluminium contents in excess of 2.4% by weight Al203 impair
the processing stability of the plastic and the properties of the end product. The TiO2 pigment particles
according to fAwinkjeritiofuanerpraviddy, Dmetod it Uit aro306asarTe e eBHRINRTHSt least one

compound fr@%g@a@%r@%@@ﬂpm%@k@@@@”s and organically functionalised

polysiloxanes. A suitable H-siloxane is, for. exa olymeth ithip, the scope of
the mvention S BB R AEATe A R G R et ke do X

polymett¥lalkyiditgxanes with C2 - 014 alkyl groups or polymethylphenylsiloxanes, as well as, for
example, dimgiyigite¥ane;hage dribaeonalymages stbumeidudativyipinsane sieitia b Qikidéyl groups
and methyiphenyisiloxapss, Witin . #60ne 9l e vanyon coraanially fnrionalisad by

S |
polysﬂoxanes iS taken t6 mean o Siloxanes contalnln g organic groups, such as alkyl, alkoxy, vinyl
or amino grou@gh{htgferred to total psgment and

¢) An organic layer, containing at least one compound from the group comprising H-

25 siloxanes, silicone oils and organically functionalised polysiloxanes, is subsequently applied

1o the titanium dioxide particles,

The object is further solved by use of surface-treated titanium dioxide particles in engineering
plastics, where a dense Si0, layer, an AlLO, laver and an organic layer are applied to the

30 particle surface, from the inside 1o the cutside,
where the crganic layer contains ai least one compound from the group comprising H-
sitoxanes, silicone oils and organicaily functionalised poiysiloxanes, and
where the maximum total ALQO; content of the particles is 2.4% by weight, referred to total
pigment.
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Further advantageous embaodiments of the invention are described in the sub-claims.



5 exemplary list is not, however, to be interpreted as a limitation of the invention. In a special
embodiment of the invention, the organic layer consists of polymethylhydrogensiloxane and . .. .. .. ..
polydimethylsiloxane. 5 The method according to tH® invention is based on an agueous suspension o
untreated titanium dioxide particles (TiO2 base material). The particles preferably originate from the
chloride process for manufacturing TiO2 and are doped with aluminium. The aluminium doping is
customarily iRSEZIPEgIIH BEBYYRIN0 .8 to 1.5% by weight, calculated as Al203 and preferably in the
region of roughly 1.2% by weight Al203. 10The aqueous suspension of titanium dioxide particles is
milled in an agjtator millindhe mannex familias inthe-resssnridiedin thais pigareexamiie, a pH value
of roughly 11 is set prior to milling. The milled su;ge 1sion is t%psfeékeqn%%%g' ‘jﬁg essel and heated
to a temperafﬁ?@‘%ﬁﬁ%%ﬁﬂﬁl?’lfbgfﬁt%e&rﬁiﬁé? V6D BT The Farticles are subsequently
providedawith a dense Si02 skin, followed by an Al203 skin, in a batch process. Alkali silicate is first
added to the grapansion ia the.ITLAfGOMLEREARIAISING WatReg RSOl pageatdnatae or several
stages, using known technical methods. The &lﬁjan%a?d d i?#)Eegeéﬁg&ﬁe%éofgrg%l%‘é{veight Si02,
particularly 2ROMPY B WS GRINESIES, PAGHLY 25 @Qﬁﬁbe S ThE phvatue is subséquently
lowered to rosigilyg8 thiSis preferablytecprgtely #k bttty suitable substances. The person skilled in
the art is familjgrwith CAMRSRORAIRE SHiRRIGSHBRIaNCERdeE KDL AN e Hryadien GgisdCl. An AI203

precursor, such as sodium aluminate, is subsequently added to the suspension. It 95is added in one

or severdl std8 MG RFRASWMEERIR I Pi&thods. A preferred embodiment is the addition of an
alkaline Al cohiiptmdssusttasisedrgardingminaayantenthesatyr cansentsHigs, iprefiy e the range

from 4 to 7, by, paralighaddition of At aaidis-aemponsd irriisihasiHiahes gluminitersulphstae The
quantity added is preferably 0.1 to rou%tl 1.0% weight Alﬁ g',rnrﬁfeerrgd to total pigment, particularly

0
0.2 to 0.6% by ERNE RISy M BGHRY SO pHRATE rilssg‘u%sequer;"{ly set to between 4 and 8,
preferably with NaOH/HCI or with sodium aluminatefaluminium sulphate. The total quantity of Al203,

including ¢he ahapigisen: darissicthrbass malariahishauldrsatexaend delitsiay weightuisiferred to

total pigment. The surface-treated Ti igment particles are subsequ LSeRar fr[ the
suspension Bg’gy ?iﬁ%‘ﬁgnf aﬁa}i%reefﬂ%ﬁcéjé 55 %ﬁﬁ%‘h%ﬂ?%ﬁ%@ﬁﬁ%ﬁ%ﬁﬁ \?\)/%te%%o (b {eagalts. The

pigment is th@nedialus iy et asi Fandiy eridesiae? 8 vt/ AdriBYS PRttt rersferRitiRan
optionally be feilpwigady. they malitertmenicatiiosi paraiy ref 062 A0k0006h€2, Inyefe rtiy360is
preferabiy dense according to the acid solubility test described in *Silicic Acid as Component
20 of Titanium Dioxide Pigments” by Helmut Weber (Kronos Information 6.1, 1978}. In other
words, the sulphuric acid solubility of the Si0, encapsutated TiO, pigment is preferably less
than about 10% by weight.

The total aluminium content of the pigment is a maximum of 2.4% by weight, calculated as

25 ALO; and referred to total pigment, preferably 2 maximum of 2.0% by weight, and particularly
1.6 to 1.8% by weight AlL,O;. Aluminium contents in excess of 2.4% by weight Al,O; impair
the processing stability of the plastic and the properties of the end product.

The TiO, pigment particies according to the invention are provided, on the outside, witht an
30 organic layer containing a2t least one compound from the group comprising H-slioxanes,
silicone oils and organically functionaiised polysiloxanes. A suitable H-siloxane is, for
example, polymethylhydrogensiioxane. Within the scope of the invention, "silicone oils" is
taken to mean, for example, polydimethylsiloxanes, polymethytalkylsiloxanes with C2 - C14
alkyi groups or polymethylphenylsiloxanas, as well as, for example, dimethylsiloxane-based
35 copolymers with methylaikylsiloxanes with C2 - C14 alkyl greups and methylphenylsiloxanes.
Within the scope of the invention, "organically functionalised polysiloxanes” is taken to mean

polysiloxanes containing organic groups, such as alkyl, atkoxy, vinyl or amino groups. This



to 500 C, in customary apparatus, such as a rotary kiln. Finally, an organic skin is applied to the TiO2
pigment particles. The organic skin contains at least one compound from the group comprising .
H-siloxanes, silicone oils and organically 5functionalised polysiloxanes. Polymethylhydrogensiloxane
is, for example, a suitable H- siloxane. Silicone oils that can be used include, for example,
polydimethylsiioxane or polymethylalkylsiloxanes with C2 - C14 alkyl aro. ok
polymethyIpHReeiBiRsxiFids nak NERIPWR; ’fBP@%gFﬁBﬁ%"?ﬂiﬁ?&ﬁﬂéﬂ%&%ﬁe- ea{gg%]c[o%olymers with
methylalkylsilaxpsesiwithGain@irbaliy ingrotips, anelangethy lpyridpR§isRa{es. Suitable organically
funCtionaIisegO%%%Wg e;g%&%n@g,@(mlﬁgﬁ%m@ed silanes containing vinyl, alkyl, alkoxy

or amino groups. This exemplary list is not, however, to be interpreted as a limitation of the invention.
In a special embodiment of the invention, polymethylhydrogensiloxane and polydimeth Igiioxane are
used. 15@rgaftie mﬁt@dgﬁadwéinm@éwmmméqﬁ@éé@nﬁ@%ﬂé%ﬁ&ﬁﬁﬁ?ﬁé’wﬁﬁ?@xi which is
customarily pggQrmeshine %ﬁﬁ{@é%@%fé&ﬁ%@r@l&@b@ Retftsediesibly aibeeappardhs l:s)uitable for
organic coating, For organic, coating with the_help of a steam | ' rgal ing substances
are fed into tr9IQHEEH %ﬂF%fWH@%&%ﬂé‘fﬂﬂ@@%ﬁé’%p%?n@R@éﬁ@ﬁmﬂ%@iﬁ%@ﬁ@gﬁab|y contains
0.05 to 1% byiuyright caslooryipartibelatjod 4f o@IBYO Bl ighb2oEighb aketaite At tHafptyment. In

comparison with:JiQe pigments, suriacerrPaied withegmial@lantities of SO2 and Al203 in accordance
with WO 2008/071382 Al, the pigments treated accojﬁ%% to. the ina/entioggqgstgharxﬂpﬁt{ﬁé filterability of
r

the filter Bake PRiEHEIHAGHERFOSID I IAUURARIGR ipacitids. The filter cake resistance

&tion Ecapacm )
is suitable as mameasardiaf thinthreughpkitet mgvanie TeerammiorR provals fJSmeieg fiiesthke, and
can be deterrgipedim@ggordance with VD' Guideline 2762 (Feb. 1997) on the basis of laboratory tests.
An overview of the design and evaluation of tests of this kind can be found in the publication by J. W.
Tichy "Ausgelegt und optimiert. 30Genaue Filterversuche zur Fest-FIOssig-Trennung" ['Designed and
optimised. AcEheardieiferseensitoristrnshiesd scpaiaingyesye Al isated 0 65eFPERE% O he customary
method ipsthergagayoffidy stien atsrenpsigrbRsessLre RRbEARRIABIsSalis quitnpisvcedraithap the

filtrate curve oyver time, Figure 1 shows a section. of the filirate curve when using the present method in
comparison Wit %es%}%]e %@”Tﬁéﬁ%&d? g\g gr%%%Bi?lﬂ%H 5(?6 }%9?§§§SAI. According to the 35filter theory

(see J. W. Tich¥ahsiaetisdisiontied tadhesHree5390 FoltRoFrame R PrARES TR A IR present
method is, therefeericaharae!erisark Ry sty eidile keake ieepistanceth Gy e nylhittyesdd@ipigment

particles manyfgEuia Accoiig, o, {ue XeITQNALGARLORIY Tl eRdih fpsahisstus gso lead

when used in engine nngqplashcs, particularly in polycarbonate, to nd dlsadvantaqes whatsoever in
relation taothefafﬁ%eﬁmp@ﬁ@yd@%w%@ﬁmw PHFEHI IR o PP BTESIRE HIGHA ;S

manufacturedtgceiiding itabi @ubstances. The person skilled in the art is familiar with corresponding

suitable substances for lowering the pH value, e.g. HCIL.

An Al;O, precursor, such as sodium aluminate, is subsequently added fo the suspension. It
25 is added in one or several stages, using known technical methods. A preferred embodiment
is the addition of an alkaline Al compound, such as sodium aluminate, in a fixed pH value
range, preferably in the range from 4 ic 7, by paralle! addition of an acidic compound, such
as HCI or aluminium sulphate. The quantity added is preferably 0.1 to roughly 1.0% by
weight Al,Oj, referred to total pigment, particularly 0.2 to 0.6% by weight AlL,O,. If required,
30 the pH value is subsequently set to between 4 and 8, preferably with NaGH/HC! or with
sodium aluminate/aluminium sulphate. The total quantity of Al O3, including the aluminiurn
doping of the base material, should not exceed 2.4% by weight, referred to total pigment.

The surface-treated TiO, pigment particles are subsequently separated from the suspension
35 by filiration, and the filter cake is optionally washed to remove water-solubie salis. The

pigment is then dried using technically familiar driers {e.g. spray driers, plate driers). This can

optionally be followed by thermal treatment at temperatures of 200 to 800 °C, preferably 300




52008/071382 Al (see Example 4 and Reference Example 2). Titanium dioxide pigment particles
provided, from the inside to the outside, with a dense 5i02 layer, an Ai203.layer and an organic layer, -
where the organic layer contains at least one comp@und from the group comprising H-siloxanes,
silicone oils and organically functionalised 10polysiloxanes, and where the total Al203 content of the
particles is a maximum of 2.4% by weight, referred to total Lgment, are highly suitable for use in
engineering &R &CparteRIRN RRRAEEF0SFEES BXARHIEC15 The invention is explained in more
detail below on the basis of a number of examples, although these are not to be interpreted as a
limitation. The.guantities given refer | -0 thenEi RIases NTatesaknio gs athisneist
indicated. ZOeIF':'x%l?ﬁ’pﬁg ?Lrg%msc;;n}{iﬁr'%iﬁ%ﬁﬁ%ﬁziﬁgﬁr}s'oﬁ Ré T ngg;gjgg;%@%wgwh displayed
an Al203 con%‘@ﬁﬂ@l’ﬂ?‘ﬂ%%'ﬁﬂﬁ&@f?é?ﬁﬁ’%‘gg'%e{rsih?g%tu?é% by the chloride é)ro ss - with all%

concentraionfafci5Raidiamiseldeags HPoatnetof i mEensilReAne-B 70" @R ARe 3THIRG®2 296 by weight
102 was addegl g1 SREBRARLILIAG B sRel Raieipiose) Aftetiyising Z5for L5 minutes,
the pH value was lowered to a value of 4 withi 7%;1,“inUtesowhcgﬁﬂé%wéﬁﬁiiﬂﬂ&gngeufurther 15
minutes, O.4%®W§i@'ﬁﬁﬂ?ﬂ@§ﬁ%§“ﬁ@&%‘iﬂ%@i AP SE Arimi ate; the pH value being
maintained atz elusahdd)vipatajisiaddiivaset oiyies sdfimsforaknmirea es Wik dés 4 pH

value was setal',%ﬁ?\@#g gr(c?n?e}’p{gﬂh%@gg;ma\“/@é'gghi@é@@%ﬂﬁb%ﬁ?lﬂhﬁf@@dﬂammﬂwﬂmwﬁ% After
m eTi

stirring for a furthe inutes, the TiO2 suspension.was filtered and th MpNe
water-solfble H&HEr PRl iRl sRck iR CARBT AP iBYi‘tg‘ﬂ ﬁ:’(ear(i]lfagtX %(%ﬂgﬂggsr%ggequently

subjected to thesmpkireatrant Aot fobe hisaps:iFbae stliniatipe e inaiParea (BET), the
product was ground in.2 SRR AHVAUSRILR) sbinaisaldegdisrane3mdof roughly 1.2% by

weight and was manufactured by the chloride process - with a TiO2 concentration of 350 g/l was set to
a pH value of AaXHEEREIRER B EUSRhiile stirring, 12% by weight SiO2was added to the suspension
in the form of sodium water glass. After stirring for 15 minutes, the pH value was lowered to a value of

4 within 7Q mipyeswhileSiniRgna e tikng fasadutaans rnimges i 4grtantveitbt k1203 was
added in the form of sodium aluminate, the eﬁm\{‘?l
inute

( bei intai llel
addition of HaCAHRPEIV PR BTV EPAS IR Hgttﬁaeérl‘g%g\l/g%zég%%g& Gt ép?é{rmga ;

S, ) e was set to a value of 5.5 with 0.1%
by weight Al2G8iiatikdoformroicswdiing. Akimigenis. ceatitcyiiberbra firsE2s0 shnlide fEefio?

suspension wag filter sehaBfdhienvasghad @ stearm mill at the same time as the pigment. The finished
pigment preferably contains 0.05 to 1% by weight carbon, particularly 0.1 to 0.6% by weight

206 carbon, referred to folal pigment.

In comparison with TiO, pigments surface-coated with equal quantities of Si0, and AlOs In
accordance with WO 2008/071382 A1, the pigments treated according to the invention
display better filterability of the filter cake, this making it possibte fo realise higher filtration

25 capacities.

The filter cake resistance is suitable as a measure of the throughput achievable in a filtration
process forming a filter cake, and can be determined in accordance with VDI Guideline 2762
(Feb. 1997) on the basis of laboratory tests. An overview of the design and evaluation of
tests of this kind can be found in the publication by J. W. Tichy "Ausgelegt und optimiert.

30 Genaue Filterversuche zur Fest-Flassig-Trennung” ["Designed and optimised. Accurate filter
tests for solid-liquid separation.”] (ClTplus 10/2005, p. 62-63). The customary method in the
case of filtration at constant pressure and constant solids content is o draw up the filtrate
curve over time. Figure 1 shows a section of the filtrate curve when using the present method
in comparison with use of the method described in WO 2008/071382 A1. According to the

35 filter theory (see J. W. Tichy, p. 63), the slope of the curve is proportional fo the filter cake

resistance. The present method is, therefore, characterised by a lower filter cake resistance.



toremove water-soluble salts. The washed filter paste was dried in a spray drier at 110 C and
subsequently subjected to thermal treatment at 420 C for 2 hours. The.thermally treated product . ..
subsequently underwent steam milling with added Bolymethylhydrogensifoxane. The carbon content of
the TiO2 particles was 0.2% by weight, referred to pigment. 15 Example 3 A sand-milled, aqueous
suspension of Ti02 base material - which displayed an Al203 conten o{?ro g . 1,29 ight and
was manufacHFE B th e IS PR 8 I Gsith A RS &8 REEPHT X c}ﬁ T gg %ﬁn v%;%ggét\g@g pH
value of 11 withrila@HyatiEeege Wikiikisstisad gwenns by iwenginesie RasistRai Ry HY Euspension in
the form of sedim-WaiaE alass cRESSHAHEAR i1 Wiries thenpldpialieramstiesvered to a value of
4 within 70 mijnutes while stirring. After stirring f further [ % ' 03 was
added in the F&?W%ﬁ%ﬂ?ﬁ?ﬁ%ﬁrﬁﬁ%&%ﬁ ?ﬁ@%ﬁﬁ@éﬁé‘%@ %e;rﬁ%ﬁt%gl%%n{gteé %ﬁﬁg@%gﬁamllel
addition of H 200D EtABRG Tdsem fomaiveniel 5 snthiederenive BdWRlavas set to a value of 5.5 with 0.1% by
weight Al203 in the form of sodium aluminate. 25After stirring for a further 30 minutes, the TiO2

suspension was filtered and then washed to remoye water- I t ' ste was
dried in a pI;\tﬁ[%m%m %é%E‘.gFﬁﬁBtaﬁgﬁ%§8&Y£es%%@@qEﬁgnt Jﬁl?n%ﬁvgﬁ%ﬁla%'a\ﬁrﬂﬁ n}%ﬁﬁjﬁ%g{?v%%dded
polymethylhytsegemsiioRa iy ¢0:B8=bowenghie@  refeare theorgnriaeafeniinsdih sl Rfoxane (0.1%
beWEi%h;él E%Fﬁﬁ%&@g&@W%@%uE%rﬁ&jQﬁ% ﬁd%ﬁi&eﬁéﬁ‘,@&Jﬂ@&l@_@ﬁ&dﬁgqmasi@ﬂ%ﬁmw@?ht Hich
referre to pigment. Example sand-mi agueous suspension_of Ti S ial - whic
displaye&an &%ﬁ%"@?ﬁ%rﬂ@?‘%ﬁﬁﬁv f?ﬁ/?ﬁ? Wgﬁ%ﬁa{)n(?' \?vggﬁrﬁ%ﬁd?fcégr—é%@%{e% gﬁ?ﬁde process -
with a T102 38eightceferatidn of-35@mAnamesighty auisbledriaes TE0giPeRTOINRPS C. While stirring,
2.2% by weightRi0BWaseldechipdhe suspension in the form of sodium water glass. After stirring for
15 minutes, the pH value was lowered to a value of 4 within 70 minutes while stirring. 9 After stirring
for a further 15 minutes, a4% by weight Al203 was added in the form of sodium aluminate, the pH
value being niiniied at a value of 4 by parallel addition of Ha. After stirring for a further 15 minutes,
the pH vaiue was set to a value of 5.5 with 0.1% by weight Al203 in the form of sodium aluminate.

5After stirring-for a further 30 minutes, the TiO2 suspensi filt ed to remove
wvater-soluble SR G WaSHBATHLT Y o Riay o S e R AR
subsequently@iiglesh s samotinhryviemragdeas poriadenyiHrIRYgRMHSTX4PR {8 59635 weight C,

referred to pigrt @edipalysimetiyisoxane: (rdMiby wsighddC, referred to pigment). The carbon
content of the TiO2 particles was 0.6% by weight, referred 10to pigment. Reference Example 1 A

sand-milled, aqueous suspension of TiO2 base material - which displayed an Al203 content of roughly
1.2% by Weight&RaEvhs manufactured by the chloride process - with a TiO2
A sand-milled, aqueous suspension of TiO, base material - which displayed an Ai;O; content

of roughly 1.2% by weight and was manufactured by the chioride process - with a TiO;
concentration of 350 g/t was set to a pH vaiue of 11 with NaOH at 70 °C. While stirring, 2.2%
by weight Si0, was added to the suspension in the form of sodium water glass. After stirring

25 for 15 minutes, the pH value was lowered to a vaiue of 4 within 70 minutes while stirring.
After stirring for a further 15 minutes, 0.4% by weight Al,O; was added in the form of sodium
aluminate, the pH value being maintained at a value of 4 by parallel addition of HCL. After
stirring for a further 15 minutes, the pH value was set to a value of 5.5 with 0.1% by weight
ALO, in the form of sodium aluminate.

36 After stirring for a further 30 minutes, the TiO; suspension was filtered and then washed fo
remove water-soluble salis, The washed filter paste was dried in 5 plate drier at 160 °C and
subsequently subjected to thermal treatment at 420 °C for 2 hours.

To test the specific surface area (BET), the product was ground in a mortar mill (Pulverisetie)
at a rate of 10 g/10 min.

35
Exampie 2
A sand-milled, aqueocus suspension of TiO, base material - which displayed an ALQ; content



15concentration of 350 g/l was set to a pH value of 11 with NaOH at 70 C. While stirring, 2.2% by
weight Si02 was added to the suspension in the form of sodium water glass. After stirring for 15. .
minutes, the pH value was lowered to a value of 4 Within 70 minutes while stirring. After stirring for a
further 15 minutes, a pH value of 7 was set with NaOH. The TiO2 suspension was filtered and then

washed to remove water-soluble salts. The washfedtfilttarbzqt[‘)eact > was dried in g.plgte drier at 160 C.
To test the specEWrtca HrEFIBETY YRS BRI WSS Qrotind'in & mortar mil z%ulvensette at a rate

of 10 g/10 minoReférsivne Bl sFinaritaaus sUheiliinBt FE2 BaddieEmas. svhieh
diSEIayed an m%ﬁp@f@m}aé Edebly IheYodpersriaint &deﬁ?&ﬂ%@dl&tﬁﬁ@@t&@lb@sﬂﬁétﬁ&ﬁﬁdg proceg,s -
with a TiO2 congentration of 500 WI was set to a pH valu " ' hilesstikking, 0.5% by
weight Sion v SHBATS e ARLRuRdRs et Ts A d Sﬁﬁ%"ﬁa‘i@%ﬁﬁ‘%ﬁ‘%;on s
subsequentlyAJIIHEINE ovafiearsahainieaV b wsiahh Al:Psetre SRR RedIRMSLTIBHE%g/n. The
suspension Was-sHee tHeeiHly ik tRehionahilaibwithawalker @icbh eatetbladitic. & A%. B2 was added
in the form of ium water gl and a pH value of 4 was set wi ' hile
stirring. After Ssﬁl?ﬁ'iﬁg] 0?8%; “r{*} r rr?je%rS Tg] ‘%ﬁ?ﬁu%ees? \ﬁ}geo“éav?/g%kﬁ? é}%&@%ﬁégm&iﬂ"@g %ct)&;%ﬁgf sodium
35aluminate, #®pH Halirebeisgdinaimiaimiagtat a value of 4 by parallel addition of HCI. After stirring for
a further 15 mingtes et MalHE WamFRIdS tyatus alsbmanitnid bhdwapighioAlR@shinitle form of

S e el S B B O R WEOS APIDMIE Sl 57 SUBREIRINA A igRel and then

washed t0 remove water-so e salts. e was filter paste was drie P

dried productS{PsseeriEhtyisriehirinesnshireatmeanyai B0 a8det2iuymethgIKRITGI SRS ne (0.3% by

weight C, referiesl éospigapritigns Rolshneibyl sinanatiQddednoweighiidbieteraddadgmment). The

carbon Conte%%“owgoﬂ%o%{g%% Yp}’a%?&?'é%ag}s.%giggtﬁerpp?y rg%&%é){grgsﬂ!teﬁeference Example 3 A
isplayed-an

sand-milled, aqueous suspension of Ti ase material - which displaye 203 content 10 of
roughly 1.2% by weight and was manufactured by the chloride process - with a T102 concentration of
350 g/l was s&xtmelpBl value of 11 with NaOH at 70 C. While stirring, 2.2% by weight Si02 was added

o e suspenoh S AT S SeUm e s, AU AV LIS, Ol s

lowered to a value of 4 within 70 minutes whi _ |
weight Al203 WA ab¥ i BevRiR b yatRrYarkma et e HICearReESn g iaTiSned at a value
of 4 by parallebadslitrativofofSh iftess set to a pH value of 11 with NaOH at 70 °C. While stirring, 2.2%

by weight SiO, was added to the suspension in the form of sodium water glass. After stirring
20 for 15 minutes, the pH value was lowered to a value of 4 within 70 minutes while stirring.
After stirring for a further 15 minutes, 0.4% by weight ALO; was added in the form of sodium
aluminate, the pH value being maintained at a value of 4 by parallel addition of HC!. After
stirring for a further 15 minutes, the pH value was set to a value of 5.5 with 0.1% by weight
ALO; in the form of sodium aluminate.
25 After stirring for a further 30 minutes, the TiO, suspension was filtered and then washed to
remove water-soluble salts. The washed filter paste was dried in a plate drier at 160 °C. The
dried product subsequently underwent steam milling with added polymethylhydrogensiloxane
(0.3% by weight C, referred to pigment) and polydimethylisiloxane (0.1% by weight C,
referred {o pigment). The carbon content of the TiO, particles was 0.4% by weight, referred
to pigment.

wl
<

Example 4
A sand-milled, agueous suspension of TiO, base materiai - which displayed an AlLO; cordent
of raughly 1.2% by weight and was manufactured by the chloride process - with a TiO;

35 concentration of 350 g/l was set to a pH value of 11 with NaOH at 70 °C. While stirring, 2.2%
by weight SiC, was added to the suspension in the form of sodium water glass. After stirring

for 15 minutes, ihe pH value was lowered to a value of 4 within 70 minutes while stirring.



stirring for a further 15 minutes, the pH value was set to a value of 5.5 with 0.1% by weight Al203 in
the form of sodium aluminate. After stirring for a further 30 minutes, the TiO2 suspension was filtered
and then washed to remove water-soluble salts. The washed filter paste was dried in a plate drier at
160 C. The 20dried product subsequently underwent steam milling with added
polymethylhydrogensiloxane (0.3% by weight C, referred to pigment) and polydi ' e (0.3%
by weight C, risferrdiarices g mrheriierdarissn CohERrSIaN y%sa?ﬁg eds(}%vé% %a%;(ﬂ)é{t)%a/@g ht,
referred to pigimentaks festmatasisng uhpintziccactisalusilfyt bYinerelihAGHEARI ‘éﬁlu‘g%‘iﬂ‘y test is
used as a megsure of the Guality of the SiN2 69aling AR RRISIRNe ArsUsPERDOINE5AEgNY pigment
in 25 ml concentra?e | sulphuric acid (96%) is kept 30at 175 C for 60 minutes. After filtration, the
dissolved TiO24Riitars f srtumAEE 3 Pmeans of ICP atomic emission spectrometry. The lower
the conceptratidarcfidiss tvadifiiGR3teinsesdneTeCa B0PeRFOB VRS IHGRASAE SOPMEES S dRific surface

area according,to BET (BrunatierEmmeitokalien ks Hasdkds svsaseniite digmentls thaasured

according to the static volumetric principle, using a Tristar 30Q0 fram M ' 1
Optical prope$fé&s &W%&W%H?@%%‘Qﬁrﬂ@b%ﬁ%yﬂ@ﬁg@ 8@?@a¥8ﬁ%@%ﬁ%@g§%§§ﬁ%gs with
a pigmentationolevebpieinbe, weighd Fili pigihent arsyproeiysiokane&linl thevalltitfee of the TiO2
pigments on the processind sty ol policAibRNRiRARES GRLiecamaetien of hagnamddct
Measurement of the colour (L", b*) 5 and melt volume rate (MVR) permits statements regarding
moIecuIaF%haWQfégrﬁTﬁ%e polymer caused by hydrolytic and oxidative chemical reactions. The
polycarbonate used is Makrolon 2408. The pigment and the polycarbonate powder are used to
prepare 300 gpERme G R dried in a vacuum oven (400 mbar) at 120 C for 1 hour and then

processed on an injection moulding machine (Arburg Allrounder 2704)).,10.The, opti jes L*
and b* are detBriAMEY ¢ tﬁ@”ﬁ‘ﬁ@ﬁﬁaﬁoﬁwﬂﬁi%‘fg@#ﬁ%ﬁaea{r@%{%% MEHS ﬁpé%e&r%gmﬁéﬁg%,%%). A
decreasing L* viatuegity ar¥hbreesigiy diduadaarianittesiinldoti R clarnjecens thatp ayitter.
Measurement ai%&mﬁgnvglgmwss(%v&w%m@gftm i KRS & 14 38 isvpesfermer] 2180

crushed polycarbonate injection mouldings, the difference being that the materjal is eatq to 280 C
o etondt o 300 B T SR PB P T TRATE e L g WRRIFGIBLe® A SRS

for 15 minutes, the pH value was lowered to a value of 4 within 70 minutes while stirring.

After stirring'for a further 15 minutes, a pH value of 7 was set with NaOH. The TiO,
suspension was fiftered and then washed to remove water-soluble salts. The washed fiiter

20 paste was dried in a plate drier at 160 °C.
To test the specific surface area (BET), the product was ground in a mortar mill (Pulverisetie)
at a rate of 10 g/10 min.

Reference Example 2

o]
N

An agueous suspension of TiO, base material - which displayed an Al,Oz content of roughly
1.2% by weight and was manufactured by the chloride process - with a TiO, concentration of
500 g/l was set to a pH value of 11.5 with NaOH. While stirring, 0.5% by weight SiO, was
added to the suspension in the form of sodium water glass. The suspension was
subsequently ground in a vertical sand mill (Model PMS, Draiswerke GmbH} at a raie of

30 5kgh.

The suspension was subsequently diluted to 350 g/l with water and heated to 70 °C. 1.7%
510, was added in the form of sodium water glass, and a pH value of 4 was setf with HCI
within 70 minutes while stirring.

After stirring for a further 15 minutes, 0.4% by weight AlLO; was added in the form of sodium
aluminale, the pH value being maintained at a vaiue of 4 by paraliel addiiion of HCI. After
stirring for & further 15 minutes, the pH value was set to a value of 5.5 with 0.1% by weight

Al QO3 in the form of sodium aluminate.

(¥R}
n



polymer degradation and thus poorer properties of the end product. Test results 20Table 1: Pigment
properties Pigment Sulphuric acid solubility [% by weight] BET fm2igi Example 1 4.4 8.6 Reference
Example 1 12,6 1 103 The test results for sulphurid@dd solubility and specific surface area (BET) in

Table 1 show that the pigment manufactured according to the invention (Example 1) displays a denser

25coating compared to the reference pigment coated only with Si02 (Refer, g #) and thus
improved wediterstissnst fxceiutam8bmivylptafSoliRes oS e SRS LR B

remove water-soluble salts. The washed filter paste was dried in a plate drier at 160 °C. The
dried product subsequently underwent steam milling with added polymethylhydrogensiloxane
(0.3% by weight C, referred to pigment) and polydimetnylsitoxane (0.1% by weight C,

5 referred to pigment). The carbon content of the TiO, particles was 0.4% by weight, referred

to pigment.

Reference Example 3

A sand-milled, aqueous suspension of TiO, base materia! - which displayed an Al,O; content
10 of roughly 1.2% by weight and was manufactured by the chloride process - with a TiO,

conceniration of 350 g/l was set to a pH value of 11 with NaOH at 70 °C. While stirring. 2.2%

by weight Si0, was added to the suspension in the form of sodium water glass. After stirring
for 15 minutes, the pH value was lowered to a value of 4 within 70 minutes while stirring.
After stirring for a further 15 minutes, 1.9% by weight Al,O; was added in the form of sodium
15 aluminate, the pH value being maintained at a value of 4 by parallel addition of HCI. After
stirring for a further 15 minutes, the pH value was set to a value of 5.5 with 0.1% by weight
AL in the form of sodium aluminate.
After stiming for a further 30 minutes, the TiO, suspension was filtered and then washed to
remove water-soluble salts. The washed filter paste was dried in a plate drier at 160 °C. The
20 dried product subsequently underwent steam milling with added polymethylhydrogensiloxane
{0.3% by weight C, referred to pigment) and polydimethylsiloxane (0.3% by weight C,
referred to pigment). The carbon content of the TiO, particles was 0.6% by weight, referred
to pigment.

25 Test methods

Sulphuric acid solubility:

The sulphuric acid solubility test is used as a measure of the quality of the 5i0; coating of the
pigment. A suspension of 500 mg pigment in 25 ml concentrated sulphuric acid {96%) is kept

30 at 175 °C for 60 minutes. After filtration, the dissolved TiO; in the filirate is determined by
means of ICP atomic emission spectromeiry, The lower the concentration of dissolved TiO,,
the denser the Si0; skin on the pigment surface.

Specific surface area according io BET {Brunauer-Emmett-Teller):

Lt
L

The BET surface of the pigment is measured according to the static volumetric principte,
using a Tristar 3000 from Messrs. Micromeritics.



L*b* MVR [cm3/10 min Example 2 97.82.1 10.9 Example 3 98.017 10.8 Example 4 98.02.0 10.6
Reference Example 2 98.11.7 10.8 12 Referen0e1 1Example 3197.7 2.8 13.0 'lKRONOS 2233l 97.8..

Optica! properties and melt volume rate of the polycarbonate:

Polycarbonate injection mouldings with a pigmentation level of 5% by weight TiO; pigment
are produced for testing the influence of the TiO, pigments on the processing stability of
polycarbonate and on the properties of the end product. Measurement of the calour (L*, b¥)

5 and melt volume rate (MVR) permits statements regarding molecular changes int the poiymer

caused by hydrolytic and oxidative chemical reactions.

The polycarbonate used is Makrolon 2408. The pigment and the poiycarbonate powder are
used to prepare 300 g premix, which is dried in a vacuum oven {400 mbar} at 120 °C for 1
hour and then processed on an injection moulding machine {Arburg Alirounder 270U).

16 The optical properties L* and b* are determined on the injection rnouldings using a
GretagMacbeth spectrometer (d/8°, D65). A decreasing L* value or an increasing b* value
indicates molecular changes in the polymer.

Measurement of the melt volume rate (MVR) according to DIN EN iSO 1133 is performed
using crushed polycarbonate injection mouldings, the difference being that the material is

15 heated fo 280 °C instead of 300 °C. An increase in the MVR value indicates elevated
polymer degradation and thus poorer properties of the end product.

Test resuits

20 Table 1: Pigment properties

Pigment Sulphuric acid solubility BET

[% by weight] fm?/g}
Example 1 4.4 8.6
Reference Example 1 12.8 10.3

The test results for sulphuric acid solubility and specific surface area (BET) in Table 1 show
that the pigment manufactured according to the invention (Example 1) displays a denser

25 coating compared to the referance pigment coated only with Si0, {(Reference Exampie 1}
and thus improved weather resistance.

Table 2: Polycarbonate properties

L b* MVR fcm®/10 min]
Exampie 2 97.8 2.1 10.9
Exampie 3 98.0 1.7 10.8
Example 4 88.0 20 10.6
Reference Example 2 98.1 1.7 10.8




2.5 11.4 Makrolon 2408 natural 10.1 Table 2 shows the test results for the polycarbonate properties.
The tone b* of the polycarbonate pigmented with the pigments according to the invention (Examples 2,...
3, 4) is a slight improvement compared to the comﬁr?ercially available polycarbonate pigment KRONOS
2233, as is the melt volume rate (MVR). Compared to a 1102 pigment surface-treated in the sand mill
(Reference Example 2), equally good polycarhonate properties a,;g_@gh.ie:,@d.uvith the pigments
according to ﬁﬁfw{%ﬁﬁﬂ@/@e‘/er, Hefe ark ad@éntag[es as reg1a%’ s filterability in pigment
production (s&®ENo3 pRelycarbonates.pigmented.svith pigmentsiiaving an AlI203 content in excess of

2.4% by 10\"}“?)@13‘5@-?%@?%‘?{1?8? ample _3)-disptaypooretopticat pyggerties (0%) and processing stability
(MVR). The fitanium dioxide pigment provided with the surface coating aceording to the invention is

more weather-resistant compared to the commercially available pigments and improves the 15
processing stdbitiy ofrengieddsigealstits tranibortiyrefopiyrztissnahe. tria e dhee time, compared

to the coating %@E@%ﬁﬁt%gﬁé}%@mﬁhﬁe@%ﬁh&qmm@t@tl‘i@%@fﬁi@ﬁ%ﬁ%@@@ lying4hie snorganic
n

surface coatinﬁ has advantages as regards filter cake filtration. 13 CLAIMS Surface-treated titanium

dioxide pigmeHiopEEIRECTRAR SRR iR SOBMERIALY 2RY31E RV SRR RIATB hind an organic
layer are applicRandizecgas{acahtheigonant WHKM)Tmﬂmgc@eﬁ@mggde@fwﬁere the
organic faver GaRiais A Ean! ANGEARBRIEAMOE ok sesaniinRasdaiesasRisiisane ols and
organically functionalised polysiloxanes, and where the maxinium total Al203

achieved with the pigments according to the invention. However, there are advantages as

regards filterability in pigment production {see Fig. 1).

Polycarbonates pigmented with pigments having an Al,O; content in excess of 2.4% by

10 weight {Reference Example 3) display poorer opticat properties (b*) and processing stability

(MVR).

The titanium dioxide pigment provided with the surface coating according to the invention is
more weather-resistant compared to the commercially available pigments and improves the
15 processing stability of engineering plastics, particularly of polycarbonate. Af the same time,
compared to the coating method in the sand mill, the method according to the invention for

applying the inorganic surface coating has advantages as regards filter cake filtration.



content of the particles is 2.4% by weight, referred to total pigment. 10 Surface-treated titanium dioxide
pigment particles according to Claim 1, characterised in that the total Al203 content of the particles is a
" maximum of 2.0% by weight, preferably 1.6 to 1.8%by weight, referred to total pigment. 15 3
Surface-treated titanium dioxide pigment particles according to Claim 1 or 2, characterised in that the
Si02 layer contains 0.5 to 5.0% by weight Si02, preferably 2.0 to 2.5% by weight 5i02, referred to total
pigment. 20 Surface-treated titanium dioxide pigment particles according to one or more of Claims Ito
3, characterised in that the organic layer consists of polymethylhydrogensiloxane and
polydimethylsiloxane. 25Surface-treated titanium @M@ pigment particles according to one or more of
Claims 1 to 4, characterised in that the organic layer contains 0.05 to 1.0% by weight carbon,
preferably 0.1 to 0.6% hy weight carbon, referred to total pigment 3(%1 g : anufacturing
surface-treated tﬂani%?ﬁ%%’%ﬁﬁéeﬂigm’@w‘p%?ﬁg%gfgéﬂ%ﬂg% 'é%’seéd%‘?’t %%ﬁo %ﬁivflﬁi‘(r)i%%teps: An aqueous
suspensidn of Al-dopetbtitarfifildiexide pafxiderisnslmjerasaitdugiate panlipdde the sukadeRse Sio2

layer and an Al203 Igyepgrs-stbsaauentbrpplingds theditanide) whetioderpariiclesdn batch mode,
where the maximum total Al203 content of the particlehs is 2.4% by weight, referred ggiﬁgh | figment,
and An organic layeCPGHESIARRPE 988 SLBREESHIBBLRG S8R ?ﬁgé 5’“§ comprising - 14 siloxanes,

rou
silicone oils and orgamitatiyshicattidnediedisely siltsémensss anbabefedhayrapined weizhelfanium
dioxide particles. g fieMefrg farRryuiaatinaeisacedreatentditapigmedioxide pigment particles

5accordaag to Claim 6, characterised in that the Al203 layer contains 0.1 to roughly 1.0% by weight
Al203, patrticularly 0.2 to 0.6% ) _
2. Surface-treated titanium dioxide pigment particles according to Claim 1,

characterised in that
the total Al,O; content of the particles is a maximum of 2.0% by weight, preferably
1.6 to 1.8% by weight, referred to iotal pigment,
15
3. Surface-treated titanium dioxide pigment particles according to Claim 1 or 2,
characterised in that
the SiC, layer contains 0.5 to 5.0% by weight Si0O,, preferably 2.0 t¢ 2.5% by weight
Si0s;, referred to total pigment. '
20
4. Surface-treated titanium gioxide pigment particles according to one or more of
Ciaims 1 to 3, characterised in that

the organic layer consists of polymethylhydrogensiioxane and polydimethylsiloxane.

25 5. Surface-treated titanium dioxide pigment particles according 1o one or more of
Claims 1 to 4, characierised in that
the organic layer contains 0.05 to 1.0% by weight carbon, preferably 0.1 to 0.6% by
“weight carbon, referred to total pigment.

30 6. Method for manufacturing surface-treated titanium dioxide pigment particles,
characterised by the following steps:
a} An agqueous suspension of Al-doped titanium dioxide particles is subjected to
agitator milling,
b} A dense SiO, layer and an Al,Oj layer are subsequently applied to the titanium
35 dioxide partictes in batch mode, where the maximuim fotal Al,O; content of the
particles is 2.4% by weight, referred to total pigment, and

¢} An organic layer, containing at ieast one compound from the group comprising H-




by weight Al203, referred to total pigment. 8. Method for manufacturing surface-treated titanium
dioxide pigment particles 10according to Claim 6 or 7, characterised in that the total AI203 content of
the particles is a maximum of 2.0% by weight, prefé’f’ably 1.6 to 1.8% by weight, referred to total
pigment. 9. Method for manufacturing surface-treated titanium dioxide pigment particles
15according to one or more of Claims 6 to 8, characterised in that the Si02 layer contains 0.5 to 5.0%

by weight SI02, partigylany. 20,10 2318 Y SIaRlI0%, GISERGISIRIRIBMENS subsedkbnbethod for

manufacturing surface-t‘reat'S itanium dioxi Bg;gment particles 2Z0according to one or more of Claims
6 to 9, characterisecEipipdiaredigainm HoddeBREres of polymethylhydrogensiloxane and
polydimethylsiioxane. 11 Method for manufacturing surface-treated titanium dioxide pigment particles

according to one,or m&%%g%g%r@h%% @#@gﬁ@gﬁ%{ggﬁt%mh%%‘ge‘(fgg@g{%lc@mégontains 0.05to

1.0% by weight carbon, preferably by weight carbon, referred to total pigment. 12. Method
for manufacturing sutaeEine RSPt GrarariaRpiyR#nt particles according to Claims 6,
characterised in thati@Otheotitanitcardigddepariolesyare %Wy ecigt thl De wadicreainiehtoel. s ughly 200
to 600 C, preferably roughl to 500 G, prior ta step,c). 13. Use of surface-treated titanium dioxide
particles according tB}’o éggfﬁ?g?ﬂ?fo Irfa%ﬁgs{?(t%l f???\eg%gineering plastics. 35

8. Mathod for manufacturing surface-treated titanium dioxide pigment particies
10 according to Claim 6 or 7, characterised in that
the total ALQ3 content of the particles is a maximum of 2.0% by weight, preferably

1.6 to 1.8% by weight, referred to total pigment.

9. Method for manufacturing surface-treated fitanium dioxide pigment particles
15 according fo one or more of Claims 6 to 8, characterised in that
the SiO, layer contains 0.5 to 5.0% by weight SiO,, particularly 2.0 o 2.5% by
weaight Si0,, referred to total pigment.

10. Method for manufacturing surface-treated titanium dioxide pigment particles
20 according to one or more of Claims 6 to 9, characterised in that

the organic layer consists of polymethythydrogensiloxane and polydimethylsiloxane.

11. Method for manufacturing surface-treated titanium dioxide pigment particles
according to one or more of Claims 6 to 10, characterised in that
25 the organic layer contains 0.05 to 1.0% by weight carbon, preferably 6.1 i0 0.6% by

weight carbon, referred to tofal pigment.

12. Method for manufacturing surface-treated titanium dioxide pigment particies

according to Claims 6, characterised in that

30 the titanium dioxide particles are subjected to thermal treatment at roughly 200 to
600 °C, preferably roughly 300 to 500 °C, prior to step c).
13. Use of surface-treated titanium dioxide particles according to one or more of Claims
110 12 in engineering plastics.
35

14. Polymer compound containing an engineering plastic and surface-treated titanium

dioxide particles according to one cr more of Claims 1 to 12.




