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TG 156 WO I norganic -Particles Treated Wth
Phosphonat ed Sil oxane The invention is concerned with inorganic

oraanic <silane r\nnmnllnd, a

pa_FIC|es h—at—teast—one—reactve—organic—sil P
process for Gh@%@aration of inorganic particles treated wth a

or ganophosphonat osi | oxane and their application. In order to allow

I norganic particles to be uniformy dispersed and built into a (plastic)
matrix, it can be necessary to nodify the s«fface of the particle. An
inorganic particle, as for exanple, a titanium dioxide pignment, has by
nature hydrophilic properties and it should, in order to be dispersed

opti el |y, for exampl ey gaiyebiies TreaishivNith Phodhiih ap8ickenRar act ot

Such a nodification of theparticle 1s usually Via a coating with
an organi ¢ substituent (" organlc treatment"). In order to ach| eve a coating

st abl e agaiast .stri.ppin t he or ¢ _subst ance. nust be che bound to_

the part |ch '@fﬁﬂ;ﬁ%\ '%b?ﬂﬁ?mﬁgﬁﬁ% dQOIgSRIG Rﬁﬁfﬁi%% Geated with, Iﬁt l?aYSt one reactive
ublicatio f n

DYNAS] LANE%@%?$9ﬁ®$6° oakit o&nﬂ;bce,sgtfﬁg the ) SreRardiof a#pé"r%réé'ﬁigzpamc'hes treated

or ganof unctWIﬂ'nal0rlanapb@sphona]es:lm<ane(anc[meglamﬂlcatjpm th a silane

substituted with at |east one organic residue and wth silicon functional
residues, silicon via a hydrolysis is fixed (chemcally bound) via oxygen

to the pi gnnrtsrd&w b How mgsm ﬁémélbs%ri?é uﬁﬁbhﬁl} &Eﬁ?rsreﬂkéﬁd Bufitfito'a ?pra%tic)

build wup of a ponS|onane attice and w t hat "an fective covering o
the pi'gmentmaliixi Ecan berpecessanyite mm@tthelmm[aoei ofdbe Iparticie: Ar indrganienparticts, as

hyar opnobi S0 FetAcR RUR HokeR! cigbnt Ty Aetlig Eyfiiile Briketins and it

of i nor ganistiopid, t inclopdemité fb@rdlﬁﬁér%eﬂhé?ﬁﬂ%ﬂys f@@@amml@ iAs alyeﬂ'Wléhe exhlblt a
| nproves the dis l_E)er5| bility and alters the h ‘dr ophi | i C behaV| or.

DE AS 12 3dydmophigbic charaelere:Seh a maedifi ﬁat!% of ibeopatisla inusualy achleved via a

di sper si bi t r

Conpound. . SOBinG RSk oftefite BGoSifdom (4idahiCeRERENT), TrGHaEF & RERRYR' Heosting

al t hough i lstablesagmstestnpplgg,nim orgahidtusubstatce must be chemically bound to the particle,
something that requires special measures.

In a publication of Huels AG “Applications of Organofunctional Silanes - DYNASILANE?
(1989) page 10 following, the treatment of particles with organofunctional silanes is
described: Originating with a-silane substituted with at least one organic residue and
with silicon functional residues, silicon via a hydrolysis is fixed (chemically bound) via
oxygen to the pigment surface, whereby an oligomerization also takes blaoe, i.e. a build
up of a polysiloxane lattice and with that an effective covering of the pigment surface.
The organic substituent directly on the silicon atom, e.g. an octyl residue, provides that
the pigment particle will show hydrophobic properties and a good dispersibility.

Also a post-treatment of inorganic particles with organic phosphorus compounds as a
rule improves the dispersibility and alters the hydrophilic behavior.

- In the DE AS 12 34 234 it is recommended that in the improvement of the dispersibility
the particles be coated with an acidic organic phosphorus compound, as for example, a
mono- or diorthophosphoric ester. Indeed, although in this manner organic residues are
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TG 156 WO -2-  allowed to bond to a
particle surface, a lattice coating cannot be achieved with such phosphorus

or gani,c—groups In the DF 30 15 .766 A -pignents are coated wi th phosphorus
pol ysi | oxanesTG‘tﬁBWiﬁsphor us groups carry no organic substituents the
process i s expensive and no control of the hydrophobicity is possible. In

the DE 15 92 905 or the EP 0 496 150 titani um di oxi de pignents are treated
with ester of phosphoric acid of the foll owi ngggeneral fornulae for
I nprovenent of dispersibility in an organic or aqueous nedium [err]
In the US 4 183 879, US 4 209 430 and EP 0 707 051 phosphonates (salts and

A e AR Al bl b o i o

said to be aVﬁhQ@]Shorus organic groups.

In the DE 30 15 766 A pigments are coated with phosphorus polysiloxanes; the
phosphorus groups carry no organic substituents the process is expensive and n«
control of the hydrophobicity is possible.

in the DE 15 92 905 or the EP 0 496 150 titanium dioxide pigments are treated witt
ester of phosphoric acid of the following general formulae for improvement o

dispersibility in an organic or aqueous medium.
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In the US 4 183 879, US 4 209 430 and EP 0 707 051 phosphonates (salts and esters
or phosphonic acids) are described, which are brought as coatings onto pigments
whose properties are improved, especially the “yellowing” is said to be avoided.

In the EP 0 073 343 titanium dioxide pigments are modified with ar
organophosphate/alkanolamine addition product and a polyol.



in“the EP 0 073 343 titani um di oxi de pignents are nodified with an
organophosphate/alkanolanine addi tion product and a polyol. TG 156
-3 An_interlaced structure
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stably boud@dBEMQI 'y to the surface of the inorganic particle is not
achieved with all these material s. In the WD 97/20001 it is generally

el ucidated on the top of page 2 that unreactive organi c phosphorus
conmpounds are bound el ectrostatically to th8-pi gnent surface and in the
processi ng of such pignent, these organic residues desorb fromthe pignent
and represent an undesirable additive in the matrix. Especially in the
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prastic p art and quite severely inpair the
printabili tnotauﬂuévﬁdwuhfdllabe!sematenamn all attenpts up to now to better
anchor organi ¢ phosphorus conpounds with reactive groups to the particle
surface, no interlaced coating was obtai ned. Wth phosphonates of the type

RP(O) ORL er i QRee iy §7/28004 1 R'ls Wdrbrlly lickimBY 6N'thecepicr pagei2!tat unreactive

however at {wO groups can rma chem cal bond each ot her so that
a net-1like dganlmphes;bhmﬁsmnupq;md@msbmwctmstailcame taithe pigment sudage and

a polysiloxane is in
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in which at ver | east, the silicon atons. are bonded chem cal |l

oxygen) | angdu;tm,odeswptm effects leaditocdisturbaneesdpithetsusiace af ﬂ"ﬁ\,@ﬁg‘i’% prcpq,uctlon
G Dot er RRLANGtbCERs RPaE ing prnlifty s Rk seldiny. ! o are coat ed

In all attempts up to now to better anchor organic phosphorus compounds with reactive
groups to the particle surface, no interlaced coating was obtained. With phosphonates of
the type R{P(O)OR20Rs a reaction with the pigment surface is possible, however at
most two groups can form a chemical bond with each other so that a net-like
development of an organophosphonate structure as in the case of a polysiloxane is in
this way also not possible. |

The invention concerns inorganic particles with an interlaced organic covering via an
organopolysiloxane, in which organic phosphonate compounds are buiit in and in which
at the very least, the silicon atoms are bonded chemically (via oxyge'n) largely to the
particle surface.

The object of the invention is also a process for the preparation of inorganic particies,
which are coated with interlaced organophophonatosiloxanes.

Also the object of the invention is the use of organophosphonatosiloxane-treated
pigments in plastics and paint systems, as well as in paper and fiber pigmenting.

In the case of inorganic particles of this invention, the organophosphonate compound is
not added on absorptively to the surface, but chemically bonded. Without defining the



Al so the object of the invention is the use of

organophosphonat05|onane treated pignents in plastics and pai nt systens,

as mJF| as An-naner and fi hnr .-hl r‘lI'TF\I"IfI I"I(‘l ln the case of inor nanl C .
particles 0313ﬂ5§ ﬁventlon t he organophosphonate conmpound i s not added on
absorptively to the surface, but chem cally bonded. Wthout defining the

TG 156 WO -4- exact

scientific interpretation, the useful concep#-has evolved that in the
interlaced polysiloxane bonded with the surface, organophosphonate groups

are chemcally tied in, and although, as a rule, no chenical bond is

provi ded di gegbf %cfer ﬁbt ﬁﬁer?)??t%ﬁﬁﬂ“ﬂﬁ It Bomckpt PRad 'eﬁrbﬁ/e‘dﬂﬁﬂcm tﬁé‘%terlaoed
phosphonat e groups, ecause 0 elr Ing to dne or two of t

groups bondpdiysiioxame pantdediwith tlunsmfad:ng orgampi'wslpplonatmgmdpsa'eloylemlcally tied in,

2bout the | ABPGAILGHpsie B Eamival benads pesvged GiFefi ptind pipephorus atom
achi eved. | ?ﬁgﬁ Hegh

or ganophos p%%miét/ }J%%E#g tr?ﬁgeécf’ﬁcﬁ}% F‘t)é(; t hegggr%tf:m?tbgﬂg' agctg gﬂe or two
only the seobthe siliocon igroups bbndelddlo the paricle romnotsbe ichemicallyrpmoved easilyhe

two or ganophosphonat e conpounds are bonded directly anongst thensel ves and
with the particle surface and can be present alnost as an island in a

pol ysi | Oxa“?hﬂﬂiqrﬁé'tﬁe mIIW@"SQEm@ pt EﬁB&ﬁJQnafsmwrh BG5S i ﬁaé'r)étf@ﬁ% Hbout the

inorganic particles of the™inventi seen Int e fact tha
phosphor us- tharganiciparticiesa mﬂanm%eiastmltyénﬂthm@afngls achievadydhmay also be that one

Subsequent  oF D18 HERGRT Sl BY B erBEa ettt RERROMhACs: foldiy ety to the

organi ¢ nat pafRfe saﬁdcétaﬁd@n@aﬂ% §6dBhd fimctioh i bonded AS gkl &gﬁh@émbén group or
chains permts an optim zation of the product properties, for exanple t

hydr ophobi cAlspdthephwa ceganraphasphonatescompeugdsi rekanded diseotlyt amangst gaamselves
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network.

The special advantage of such organically coated inorganic particles of the invention
can be seen in the fact that the phosphorus-carbon bond is very stable, and therefore
the organic substituents situated on phosphorus are no longer separated in the
subsequent treatment of the particle, especially in the insertion into organic matrices,
and at the same time the variety of possible organic chains permits an optimization of
the product properties, for example.the hydrophobic/hydrophilic behavior.

As inorganic particles with an organic coafiﬁg of the invention, pigments and extenders
are especially suitable. Quite especially preferred is the organic treatment in the case of
titanium dioxide pigments, which are produced according to the sulfate or chloride
process, and can exhibit the anatase or rutile structure.

In the preferred method the inorganic particles, before they are treated organically, are
post-treated inorganically, i.e. they first receive on the particle surface a coating of metal
oxides, hydroxides or phosphates. Especially preferred in the case of titanium dioxide
pigments is a surface treatment with aluminum oxide.
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titani um di oxi de pignents, which are produced according to the sulfate or
chl oride process, and can exhibit the anatase or rutile structure. In the

preFéTT?RrT¥%9¥g§1gR§iuu.uau.c partiecl-es—before-they are treated
organically, "are poSt-treated inorganically, i.e. they first receive on the
particle surface a coating of metal oxides, hydroxides or phosphates.
Especially preferred in the case of tltanlun1d|OX|de pignents is a surface
treatment with al um num oxi de. TG 156-54D The inorganic particle
coated with interlaced phosphonatosiloxane (at |east partially) can exhibit

not only uniformbut also differing organic residues on the phosphorus

and/ or si | iTreninerganic@artitle mted:mthaﬁwme@éhrﬁhosshds:@éwéuo@hel(aﬂle‘@ék anshil ly) gan

aryl residue are EOSSI ble, on which for their part they can be subStitu
with oxyger® unifeem; Rikalse differing osgemwargs@meaegn theo phosphorus and/or

joit,
mvent | on bor?é’g‘?a"% O e SUREE A S8/ CARRAIY BFSBARICA ARTRERISs re boSsivle,
particl e sonf ack for ethiirbpart uthiel ocan die dubstitiRed Witly ¥QbBACor P ‘Pl"l?é%en functional

resi dues.. For_ the organic residue on the phosphorus atom besid sane
resi dues afeSiLRSsiSULResas | AIMIRE, GRMYX O dﬂeﬁmxyﬁswgﬁduﬂs likes omamner the

|20, cone! SRGahiveck et iinckngb 6P B FSHpA BYED 66 Falbahe’ Sncrr

In the pr odn'estly)mdrided mpanhcteasurféee pan Exhibit aniférin bﬁ@ﬁfméhpo@ﬁdfﬁh@ﬁonal
with silicon p ﬁ%)s hor us orkmc conpounds chem cal ly bound to the

particle sl a'd%s Preante hesphor 'éﬂ@?ﬁfﬂ-ah%l?% the same gesidues

wi t h"'one apagt S Scifb ﬁ@%bd!

conpounds, aﬂf‘%ﬂ'ﬁ@%ﬁe’!‘?@% y sh%v eactii v rea‘%&gal%%a%g ﬁ%ﬁgﬁfe?atlon The
hydrol yti cnymhertqf cgrion atons amcunts preferdble to i to S, alitrdycidalkyl groups ableast 5,
t he corrpou% %%W artlcl ur1;¢ace or on a bound nei ghboring group.

Al koxy, 835‘"' are well known and suitable as reactive
resi dues for t he organ03|lane conmpound. The reactive residues in the
organophoslll)_hhonate conpounds are in essence the sane as with silanes. In

addi tion, tmthepesessmefitbedaventiondfor dhe prepanationraf inerganicaparticlesawitio silicon and

sal ts. phosphorus organic compounds chemically bound to the particle surface, in which these
compounds are predominantly interlaced with one another, one starts with organosilicon
and organophosphonate compounds, which respectively show reactive residues, in
which the hydrolytic splitting of this residue results in the chemical fixation of the
compound on the particle surface or on a bound neighboring group.

Alkoxy, hydroxy, but 'alsouhalogen are well known and suitable as reactive residues for
the organosilane compound. The reactive residues in the organophosphonate
compounds are in essence the same as.with silanes. In addition, the phosphonate
compounds can be present as alkali or ammonium salts.

Of special advantage is the possibility of widely altering and optimizing the organic
coating about the inorganic particle via the invention. It is not at all dependent on a
stoichiometric ratio of silicon and phosphorus organic compounds. On the contrary
products can be used with a differing ratio of constituents, mol ratios of 10:1 to 1:10 are
preferred and with a differing quantity, weight portions of 0.05 to 5% based on the
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‘d“speci al advant age is the possibility of wdely altering and optim zing
the organic coating about the inorganic particle via the invention. It is

. a O O a 0—0 OM—ait—pP1oSP 1o
organic corrpouns the contrary products can be used with a differing
rati o of constituents, nol ratios of 10:1 to 1:10 are preferred and with a
differing quantity, weight portions of 0.05 Eé) 5% based on the TG 156
WO - -6- i norganic particle are
preferred. Corresponding fine tunings are conducted by the specialist if he
exactly knows the end application. The hydrophilic/hydrophobic character of
an i norﬁani (r:]inpagariicl par'rtis:laa(ﬁrespaéféﬁedj Laorresporaing iviet rt]wr'mpgls;I tarencohgu?ted by the
or ganophosphonat.e. conpound. . Processin roperties, such as dispersibility,

i nclination ?Rﬁ%&s&,ﬂy@%ﬁﬁw QWS H?Q)gﬁaﬁ Iati3N. and | acing are altered by

t he repl ace ' Lo .
bt ter st abi e | T pIRAIGRIIREBERIC oRrakhy arPRRTGINE pantig i panSlane viafne type
o Tared by (he pracecs of the. imvont on Tor oxanpl o Lh 1L o o o o e
n the scop@lapgaﬁ%'ﬁwoﬁ@qmae;edpf&% Weltabily, progbrsiyy ad ?%Pgﬁ{ﬁﬁiered By the
oxi des, suc : ; , . o
preferably E%%Whg%n‘{{%@?%@g%|bmsf<?3%f bfia'%'%?%%ée‘oﬁsb% %rsgt-ablhty
For that pur(BVE greying"yisrathieded.i Thereciss gan bet économicnadvaniagess uspensi on,

whi ch can contai n pol yphosphates, am noal cohols or acryl ates, for exanple,
as dispersing agents, is treated with salts of the inorganic oxides,

preferabl y Wid ovbrdll fHedtriaht f 816! bakeahbRirial Inddtendttbe tderéd bye RO PbESsS of the
oxi de hydrate precipitates. The or ganophosphonat e and organosilfcon

conpounds arigventiam;, pfaraexample, t wisht titanium ndioxidendn :thenscqpe of antinosganis surface

between 3 alParit, & AVbh B doldbnld Xihes Sulfichs o2 Bedhia, i 180! sio, zr0,
H err] SO er rgrefévably. AKO3, chh first af Al B BroldHt intheedfieousnplidse, Reethdt purpose a

preceding inorgani c_surface treatnent, to steer toward the desired pH .
t hrough t he mBediact Miledr (if haecessantkntitanilemi dipxidgn Suspension; ywhichuicasy  contain

the & reat Mo dGrhife! BhiihSalhisisD8t SeReats, 0 Sbrhgil 1ds diEarsilY agents, is

organi cs ar e aqueous sus
treated with salts of the inorganic oxides, preferably with aluminum salts and by altering

the pH, the corresponding oxide hydrate precipitates.

The organophosphonate and organosilicon compounds are incorporated in the following
manner: the pH of a titanium dioxide suspension is adjusted to values between 2 and
11, preferably between 3 and & by addition of common acids and basés, such as HCI,
H>S0,4, NaOH, KOH. It is also possible, however, in the case of a preceding inorganic
surface treatment, to steer toward the desired pH through the selection of the treatment
chemicals and the carrying out of the treatment. The temperature lies between 20 and
80 °C, when the organics are added into the aqueous suspension.

If the organosilicon and organophosphonate compounds, themselves hydrolysis prone
liberate substances, as for example hydrochloric acid in the case of chiorosilanes, which
lead to a pH alteration, a further pH correction through addition of the above named
chemicals can be necessary, the phosphorus and organosilicon compounds are not pre-
mixed with one another, but are added separately simultaneously or sequentially to the
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if the o}ganosilicon and or ganophosphonat e conpounds, thensel ves hydrol ysis
prone |iberate substances, as for exanple hydrochlorlc acid in the case of

chTorosita teadtoapHatteration—a further—pH-—correctton

t hr ough adﬁ 1§#Wthe above naned chem cal s can be necessary, the
phosphorus and organosilicon conpounds are not pre- mxed with one another,
but are added separately sinultaneously or sequentially to the TG 156
WO -=T= titani um di oxi de

suspensi on. As is generally common in the post-treatnent of pignments

certain holding times conbined with stirring are to be observed. As

or ganophos nﬁ@ﬂahedmrwsngpem PAS 2 gepetdllytdummmendn ahe fposttreatrhent of pigments
come into consideration, in which R err] is a non-hydrolyzable alkyl,

cycl oal kyl certain fiplding times carobined with sfiringasa ta berfbservedani ch Rl err |

" the casePropfPBRaRonIA® Gy bnbsiiiciish,f b /S URT, % o™

addition to the above cited al kyl, cycloal kyl and aryl residues can stil
carry one or nore substituents, which are nitrogen and/ or oxygen
functional, such as anine, R8®i ne,Ocarboxyl, hydroxyl residues or the Iike
(al so n1xtures W th dlfferent F{?rr] reS|dues are possible) and R2 or R3
can be either both or individualfy an al kyl residue or hydrogen or a

uni val ent netal cation, such asPNa[err] Klerr], or NHerr] (also m xtures

are possible). As organosili cqn corrpounds silanes of the foll ow ng
general fornula are used [err
R R20 Ry

come into consideration, in which Ry is a non-hydrolyzable alkyl, cycloalkyl or aryl
residue with 1 to 16 carbon atoms, in which Ry exhibits in the case of pure cycloalkyl
residues at least 5 carbon atoms, in the case of pure aryl residues at lest 6 carbon
atoms and R; in addition to the above cited alkyl, cycloalkyl and aryl residues can still
carry one or more substituents, which are nitrogen and/or oxygen functional, such as
amine, imine, carboxyl, hydroxyl residues or the like (also mixtures with different R,
residues are possible) and Rz or R; can be either both or individually an alkyl residue or
hydrogen or a univalent metal cation, such as Na*, K, or NH'4 (also mixtures are
possible).

As organosilicon compounds silanes of the following general formula are used

R4

|
R; — Si — Rs

|

Rs

in which R4 is a non-hydrolyzabile alkyl, alkylene, cycloalkyl or aryi residue with 1 to 20
carbon atoms and R4 exhibits in the case of alkyl residues at least 2 carbon atoms, in
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in which R4 is a non-hydrolyzable al kyl, alkylene, cycloal kyl or aryl

residue with 1 to 20 carbon atons and R4 exhibits in the case of alkyl

resi dues—at—teast—2 carbon atons, in TG-156 WD

- 8- t he c33€1§§‘@§g|oa|ky| residues at least 5 carbon atons, in the case

or pure aryl residues at least 6 carbon atons and R4 in addltlon to the

above cited al kyl, al kylene, cycloalkyl or aryl residue can still bear one

or nore substituents, such as amino, epoxy, m&hacryl residues, Rerr],

Rlerr], and Rerr] can be the sane or different hydrol yzabl e resi dues from

al koxy, acetoxy, hydroxy, halogen or mxtures therefrom The

or ganosi | i cothe g5BE &R e: emmy ré4i80e6 aNfEast 5Uartiorl ateng] A NN K686 BF pube'efyidesidues
are described in the uro an Patent Application O 518 057.

i norgani ¢ anat {eagh@ catbamatcms andeRy itoeddition tpdhe iablove cited alkylaaliylena;neycloalkyl

dried wth n_procedur It is also i bl.le to,suitabl

1 tani um di 08T SNSRI S St bear e’ gt sSRELENS oyfery 4 g, Sbed, methacryl
filtering anpesiggds, "Rs, Rs, ol Ry béhfbe thiet simél oy Uiffér&myd?élyﬂgblbqjebmﬁfes ffém alkoxy,
for exanmple a steamjet grinding. In this grinding, if need be, th

addi tion of EQGiQXVothFWQBﬁIQQMSme@ thergiram. pol yal cohol's,  si I i con
organi ¢ substances, for exanple silicon oils or silane hydrolysates can

ensue. The inorganic particles of.the invention, preferably titanium

di oxi de pi gnFhbSerganasilicon c@ﬂpbhﬁétda?ﬂbéﬂalﬁb TDhse owsilaﬁélhydréwséw sddhf as are

exa Ie I n pal yet hyl ene, ene,
i : pdegcnbgd in the European %atent Application 0 518 057

After the inorganic and organic treatment the inorganic particles are separated and dried
with common procedures.

It is also possible to suitably dry a titanium dioxide suspension directly, for example a
spray drying, without filtering and washing;

As a rule, after drying a grinding follows, as for example a steam jet grinding. In this
grinding, if need be, the addition of additional organic substances such as polyalcohols,
silicon organic substances, for example silicon oils or silane hydrolysates can ensue.

The inorganic particles of the invention, preferably titanium dioxide pigments, can find
application in plastics and paint systems, for example in polyethylene, polypropylene,
polybutylene and copolymers of polyethylene, vinyl acetate, ‘polyviny! chloride, polyviny!
ester, polystyrene, polyamide, polyester, polyurethane, polycarbonate, polyimide, alkyd,
epoxide.

Especially preferred is a use in polyethylene, polypropylene, polystyrene and polyvinyi
chloride, especially in the production of PE-masterbatches for paper coating and the

extrusion of films.

Additional areas of use lie in the realm of paper and fiber pigmenting.
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pol ybutyl ene and copol ynmers of polyethylene, vinyl acetate, polyvinyl
chl ori de, pol yvi nyI est er, poI yst yrene pol yam de, polyester,
pi 7S 4 226 2 de-
preferred 1S 1a uei n pol yet hyI ene, poI ypr opyl ene, polystyrene and
pol yvinyl chloride, especially in the production of PE-masterbatches for
paper coating and the - extrusion of filns. Addi tional areas of use lie in
t he real m of paper and fiber pignenting. 9- TG 156 WO
- 9- The invention is further elucidated with the aid of exanples as
fol | ows. The judgenent of the products follows according to
di sper si biThe invemtiohii$ yurthertelucitatethwith tihd aicdbofcexsmiplies asfolidws.i ty, which
are briefly described first of all in the foll ow ng. Dispersibility Test
In the di spersi bility test in polyethylene (PE) a 50 % concentrate
(mast er bat f t .
di sper si bi nﬁént dgs@g e rldstgfﬂmé“}é)a @Blnﬁ}? disé]é%@"@gcéﬁ gy?{)\ b%hhsgnpped off
ext rusion ar‘rdwamrweﬁébmmwrmmam briefly desdribeddirst ofeallinithe fpllowingder under
special test conditions. At the beginning of each test 400g PE-LD, Ml
(190 /2,16 kg) = 20 g/10 mn, are extruded through the screen at a screw
r ot atlonal mn[ferr], until a constant pressure P[err] occurs.
Wthout inte rupt| (¥n the extrusion 1 kg of the respective 50 % titanium
di oxi de cdndhetduspm&tnhtyttbsbmupdybmytene (PE) at 50 %gimncbmater(ms'tewat:bp MBY) is

th : Wh th . ]t f trat

o et r uaBHSPRIRSL h R LEFBE e drtemniniation of 4o FRIRRIELILY.y 1, reRHP £5e Is

that .the RetsimihBds wHiENoschA irf tid Extiuisibr! Hitbugh @ 252 finf 'siéle With a Brabender
"~ measuring extruder under special test conditions.

At the beginning of each test 400g PE-LD, MFi (190 /2,16 kg) = 20 g/10 min, are
extruded through the screen at a screw rotational speed of 120 min™!, until a constant
pressure Py occurs. Without interruption of the extrusion 1 kg of the respective 50 %
titanium dioxide concentrate is subsequently extruded through the screening stack at the
same screw rotational speed.
When the total quantity of concentrate is extruded through the screen, the extruder is
momentarily run empty so that the pressure suddenly falls and with that a characteristic
final pressure P2 can be read.

As a meaéﬁre of the pressure increase from 1 kg MB ,(50 % titanium dioxide)
AP =P,- Py
applies.
After each test extruder and screening stack are flushed again with unpigmented PE-LD

and cleaned. After disassembly of the screen a new screening stack is used for the next
test, and as briefly described, reprocessed. -
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. . . /
final pressure P2 can be read. As a neasure of the pressure increase
froml kg MB (50 % titani um di oxi de) [err] P =
P[ erTi=—Pferz} abpies: AFHter—each—test—extruder and-screeni-ng stack
are flushed Z@aﬁﬁgw unpi gnented PE-LD and cl eaned. After disassenbly of
the screen a new screening stack is used for the next test, and as briefly
descri bed, reprocessed. TG 156 WO .
-10- Qut standingly suitable titanium di oxi<d8-pi gnents exhi bit AP val ues <
50 bar/kg. Test for Ability to be Stripped 10 grans of the pignent to be
I nvestigated are m xed with 50 m nethanol and digested at 60 C for 4
hours. Subsegygstbhyi ; ' ; : e%g;mj Valsy sObakd oes.
The organic phasrgh?jls Fgﬂktléétgéglftﬁfr}“e@gﬁ@rgg@gghfasn H%pi%‘ﬂé& !:ase of aérmgj'
measurabl e residue is tested with the aid of analytical nethods (for

exanple FT-1R).. The separate i nt is dried at 110 [err] C, honobgeni zed

and the car bféshfﬁﬂ%'ggﬁﬂiﬁeg@gﬁggﬁt determ ned by the usual nethods. The
difference o -ni I f ;
extractton o1 SEEMERAAR piGheAPRs B ivesigittare MBGAVIRS0 il ilant and digested
di f f erences & 60:F6r foradd halirs:r Subséquentiynbaet aliovis) cgoling diof faorantemperature and

before and after._phosphorus-contepnt < 10 9% @an grganic c ound .i s

cons der od HERIEIRMbT e GGRNE- BPRSS S, WeiGheaneier, Syeporalph Aha i the case of a

anal ytical ¢ | i _ '

ldgament of TPESURKIBPebRUBE LEYEA I HE'ERY U in BRI XENBLS (fof g FTIR). The
o separated pigment is dried at 110 °C, homogenized and the carbon and phosphate

content determined by the usual methods.

The difference of the carbon- or phosphorus-content before and after the extraction
serves for judgement of the splitting off behavior. At differences in before and after
carbon-content < 10 % or differences in before and after phosphorus-content < 10 %, an
organic compound is considered non-removable. For another, the quantity of residue
and its analytical correlation to the organic compound employed are recruited for
judgement of the splitting off behavior.

Carbon or Phosphorus Retention

Under carbon or phosphorus retention the recovery proportion of the organic compound
is to be understood, which was used for treatment, expressed as carbon or phosphorus
content.

Water Wettability

A small quantity of pigment is applied to the surface of destilled salt water (room
temperature). Hydrophobic products even after stirring are not wetted and remain on the
surface of the water. Hydrophilic products immediately sink below the surface. Partially
hydrophobic products are wetted after dropwise addition of methanol.

The appraisal is listed: hydrophobic - partially hydrophobic - partially hydrophilic -
hydrophilic.
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Car bon or Phosphorus Retention Under carbon or phosphorus retention the
recovery proportion of the organic conpound is to be understood, whi ch was

nnnnn \AAt Ny

used for tre g% EXPr essed as car bomor—phosphorus—content Wat-ef
Wettability quantity of pignent is applied to the surface of
destined salt. mater (room tenperature). Hydrophobic products even after
stirring are not wetted and remain on the surface of the water. Hydrophilic
products i mredi ately sink bel ow the surfaceﬂ1PartiaIIy hydr ophobi ¢ products
are wetted after dropw se addition of nethanol . The appraisal is |isted:
hydr ophobic - partially hydrophobic - partially hydrophilic - hydrophilic.

TG 156 WO In all the following examples, a titanium dioxide base materidl-prepated atto to the
fol |l ow ng prepared accordi ng

a titanium di oxi de base materi al
the chlor ﬁﬂgﬁﬁ’%e&%eﬁ%'sm Aﬂrﬁ'&a g swmﬂ%ﬁsﬁrenar iorthgawell knﬁwhway with

Il k
around o Sh iokamiEpRos RARIES SNSRI Betnt B B Urbthd ion, S . The
way provi depigments N‘ [SHSPP@Emr ?rd Ey dne Wik khowhasayl provitied awithinaldDgNager (0.2 %

Example 1 (,Co A sand mlled titani um di oxi de suspensi on
s treat ed HEA & f ‘ﬁg’“ﬁﬁ)? 25 0.25 with 0.2 %of an alkal i

phosphonate with the trade name LOPON WN of BK Gulini Cheme and filtered
after a retention tine of 60 m nutes, washed with water and dried. A steam

jet grindi ri@(amplﬁoh(cunplaeisom&aamme)ji oxi de industry follows. The pignent
ed to fhe,tests cited above. For the result see

Tebrgoa | A ping b et iaxkie Sxseerieion isdTsaied Witk stng AEAH2H £/0.26 with
suspefisi on g s %rdfaérffslkag fHosphohild dith tretrdde naﬂtgzépﬁ‘c}ﬁ Wit & B Giyjini Chemie -

octyltrichlorosilane a or naln enance e lev
above, 10 @nd filtered after a retention time of 60 minutes, washed with water and dried. A steam-
jet grinding common in the titanium dioxide industry follows. The pigment so obtained is

subjected to the tests cited above. For the result see Table 1.

Example 2 (Comparison Example)

A sand milled titanium dioxide suspension is treated under stirring at pH 7.5 + 0.25 with
0.4 % octyltrichlorosilane and for maintenance of the pH at the level cited above, 10 %
NaOH is added. After a retention time of 60 minutes, the titanium dioxide is filtered off,
washed and dried. A steam-jet grinding common in the titanium dioxide industry follows.
The pigment thus obtained is submitted to the test cited above. See Table 1 for the
results. '

Example 3

To a sand milled titanium dioxide suspension are added with stirring at pH 7.25 + 0.25
simultaneously, but separately 0.4 % octyltrichlorosilane and 0.2 % alkali phosphonate
LOPON WN. An addition of 10 % NaOH follows to maintain the pH in the above cited
range. After a retention time of 60 minutes, the titanium dioxide is filtered off, washed,
dried and followed by a steam-jet grinding. The pigment thus obtained is subjected to
the tests cited above. For results see Table 1.
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Nad—l.is added. After a retention time of 60 m nutes, the titani um di oxide
Is filtered off, washed and dried A steamjet grinding conmon in the

titanrum dio try—foHHoews—Fhe—pigrent—thus—ebtatned—+s—subm-tted
to the test ?Jf?géb}m See Table 1 for the results. Exanple 3 To a
sand milled titani um di oxi de suspension are added with stirring at pH 7.25
0.25 sinultaneously, but separately 0.4 %octyltrichlorosilane and 0.2 %
al kali phosphonate LOPON WN. An addition of - % NaCOH follows to nmaintain
the pHin the above cited range. After a retention tinme of 60 mnutes, the
titaniumdioxide is filtered off, washed, dried and followed by a

st eam | et gri%inme,ﬂ'he pi gnment thus obtained is subj ected to the tests
cited above. For results see Table 1. TG 156

-12-  ExanpCenducted astexarsplecs digweves, withothe differgnce mataocﬁ%mtnltrwl@mlane anc
0. 5% octyl trisC Il osphonate LOPON WN ar‘e used.

As can be ga&ﬂﬂ@&@ﬁ%@%#@tgﬁ%l‘&‘*#ﬁg@;n son to exanples 1 and 2,

a very good @NssqHi bk étthe@mnbexaﬁbl@s/s%nuwm BEmpNSen %mmplegweéhaczech very
coating of the p S. At the sane tinme the water wettabil

adj ust abl e tQOquaispsﬁ%htllty cane becachievesh via tb@tmtwdse@am@sntﬂﬁmdgooa@ng of the

Shosphor s o PlaRedter i U 3Rime e 8 Ry widhtalfiRy s “seiliButé 96 teuirgments. Th
To a sand m krétegitibht innboth diawesd Bes Wbivves D0 % nsbihething WHich aisseohtimgent upon the
al um nat e sol utlon I s added, whose quantity is equivalent to 0.2 %

Al [ ery] O er r hemigal jeprd fi then @rganis delipsphosis greup reithen direcdly. onare silicea on the
addi tion and wﬂ@lnutes retention tinme an adjustnent of the pHto 7.25

0.25 with 10P follows. At this pH 0.5 %octyltrichlorosilane and 0.2 %
LOPON WN are added sinultaneously and with stirring. Addition of 10 % NaCH
follows for %I nt? %nce of the pHin the above cited range. After a

retention ti B8 mi nutes the titani umdioxide is filtered off, washed,

by o o PR YA PNAT S Bk G S 45k S e st
is added, whose quantity is équnvalent 002 % Alzéa_ The pH should not exceed 8 to ¢
in the addition. After the addition and 10 minutes retention time an adjustment of the pH
to 7.25 £+ 0.25 with 10 % HCI follows. At this pH 0.5 % octyltrichlorosilane and 0.2 %
LOPON WN are added simultaneously and with stirring. Addition of 10 % NaOH follows
for maintenance of the pH in the above cited range. After a retention time of 60 minutes
the titanium dioxide is filtered off, washed, dried, and followed by a steam-jet grinding.
The pigment thus obtained is subjected to the tests cited above. For the results, see

Table 2.

Example 6

Analogously to example 5 an inorganic treatment takes place with 0.2 % Al,Os. After a
10 minute retention time octyltrichlorosilane is first of all added until the pH has fallen
into the range 4.25 + 025, After that during the addition of the remaining
octyltrichlorosilane this pH range is held constant through addition of 10 % NaOH. The
entire amount of octyltrichlorosilane amounts to 0.5%. Then in the cited pH range 0.1 %
alkali phosphonate LOPON WM is added. After a retention time of 60 minutes further
processing is as described in Example 5. For the result see Table 2. The organic



Tabl e 2. Exanpl e 6 Anal ogously to exanple 5 an inorganic treatnent takes

place with 0.2 %A [err]Jerr]. After a 10 mnute retention tine
il ana ¢ first—of all added until-the pH. has fallen into the

octyttriciy . ye—-S—F+st

range 4. Z?G)Bsgg.wAfter that during the addition of the renaining
octyltrichlorosilane this pH range is held constant through addition of 10
% NaOH. The entire anount of octyltrichlorosilane amounts to 0.5% Then in
the cited pH range 0.1 % al kali phosphonat#31.OPON WM i s added. After a
retention time of 60 mnutes further processing is as described in Exanple
5. For the result see Table 2. The organic TG 156 WO

-13- trgebimBht @ & pHiik rthéh%gceansoio 3 5Rows I8dvantad ik tha Jetertiomeof the
retention of the compounds. EXanpl e 7 Anal ogously to anple 5, a

treat ment COMPEUNS. % Al [err] O err] ensues. After the 10 minute retention
time the pHis at 7.25 0.25 through addition of 10 % HC . Subsequently the
si mul taneous, not prem xed addition of 0.5 %octyltriethoxysilane and 0.2
% 1- hydr opxampéd- 1, 1- di phosphonic acid follows. The pH is adjusted during
the addition in the above cited range via 10 % NaOH. After the retention

tinme gf 6Anﬁr0ggwb{ te r&xam?lanﬁ,umtcaaimm with 0.2 t% AlzOpensuaes After, the g Samingte
T 5 . I
ot o1 ppati retepiaaMe e P s atf2a5t 0.25 iguoRkadiEr 169 L SheBtibegty, the

7.5 0. 25siRqtdridBils aWUSp%téﬁgna@&m n> & TE¥ht b@th@@kﬁ% iagﬁdO-o’%z%

sodi um N-oct yl am no- N, N-bi s | enephosphonat e) ensues.

adj ust ed nfhxdﬁe)qeetbaaeetﬂgﬂpmmpjmrim acityfollpws. adilni ph ds ad{jusied HAuFDg. theyuaddition
NS . . Pl - 2 :
bvar opni |, BBakRaHed fngst via 20 eaNanu, ARCTIE Eerbofb s ar i Ml the
speci fic fitmiimodiakidehissmbsradt o - wAShEd, Séried ahdegroBind el anaberatefy e For C/P
retention, water wettability and strippability see Table 2.

Example 8 '
Processing is as in Example 7. At pH 7.5 + 0.25 the simultarieous addition of 0.5 %
octyltriethoxysilans and 0.2 % sodium N-octylamino-N,N-bis'(methylenephosphonate)
ensues. The pH is adjusted in the above -cited range through the addition of 10 % HCI.
Further proces_;sing is as described in Example 7.

Examples 7 and 8 show that the hydrophilic[hydrophobic properties can be influenced
by the selection of specific'functional phosphonates. Adversely, the low retention of the
organics is portrayed.
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brganics I's portrayed.
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- 14- TABLE 1 Exanpl e Organic Treat nent- cP Dispersibility
vatéf‘_““ﬁqﬁgqggij)bc Substanrcels) Retention Test
Wettability tripped Of .
(bar/kg Tierr]) 1 Al kal i Phosphonat e 80% . 640
Hydr ophilic <10% 0. 2% 2 Cctyltrichloro-silane >90%
42 Hydr ophobi c <10% 0. 4994- 3 Al kal i Phosphonat e
>90% 23 Partially <10% and
Hydrophilic Octyltrichloro-silane 0.2% 0. 4% 4
Al kal i PhospiABREsl >90% 35 Partially <10%
and. Hydr ophobi c
Cctyltrichloro-silane 0.1 %0.5%
Example | Organic Treatment- | C/P Dispersibility | Water Ability to be
Substance(s) Retention Test - Wettability Stripped Off
{bar/kg TiOy) '
1 Alkali Phosphonate 80% 640 Hydrophilic <10%
. 0.2%
2 Octyltrichloro-silane >90% 42 Hydrophobic <10%
0.4%
3 Alkali Phosphonate >90% 23 Partially <10%
and Hydrophilic
Octyltrichloro-silane
0.2%/0.4%
4 Alkali Phosphonate >90% 35 Partially <10%
and. Hydrophobic
Octyiltrichloro-silane
10.1%/0.5%
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- 15- TABLE
2 Exanpl e Inorganic Organic Treatnent- CP Dispersibility
MW v ta be Treatnent  Subst ance(s) Retenti on
Test ' MI ity Stripped Of Subst ance
(bar/kg Tiderr]) 5 0. 2% Al kal i Phosphonat e >90%
49 Partially <10% Al [err]Jerr] and
Hydr ophobi c Cctyl tri cfibero-sil ane
0.2% 0. 5% 6 0.2% Al kal i Phosphonat e >90% 25
Partially <10% Alferr]Jerr] and
Hydr ophobi cTABLE 2 Cctyltrichloro-silane
0.1% 0. 5% 7 0.2% 1- Hydr oxyet hane- >80% Not tested
Hydrophilic <10% Alferr]Jerr] 1, 1- Di phosphoni c
Acid gnd _ CCTyI TTief NoxXy-Si rfane
0.2% 0. 5% 8 . 0.12% . Al kal i osphongt.e  >65% Not tep
Hydr o I%mngle lngge%c O/rgamc TA?‘FE‘FPTCI e&#] aé{mprsnbﬁéy Water ;\gﬁity to be
Cctyl ti chl or o-{Siréatment | Substance(s) Reténtioit (. Test Wettability Stripped Of
Substance {bar/kg TiO,)
5 0.2% Alkali Phosphonate >980% 49 Partially <10%
N ALO; ‘and Hydrophobic
o Octyltrichloro-silane
0.2%/0.5%
6 0.2% Alkali Phosphonate >80% 25 Partially <10%
ALO; and Hydrophobic
Octyltrichloro-silane
0.1%/0.5%
7 0.2% 1-Hydroxyethane- >80% " Not tested Hydrophilic <10%
ALO; 1,1-Diphosphonic
Acid and:
Octyltriethoxy-silane
0.2%/0.5%
8 0.2% Alkali Phosphonate >65% Not tested | Hydrophobic <10%
Al,O; and-
Octyltrichloro-silane
0.1%/0.5%
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TG 156 WO -16-  Patent Claims 1.
| norganic particles, coated with at |east one reactive organosil ane

conpound, TG 4 on_accountof therr—Treactivity, the organosttane
conpounds have entered -into chem cal bonds wi th one another and with the
particle surface and an organic pol ysi | oxane has bonded to the particle,

characterized by the.fact that a part of th reactive organosil ane
conmpounds is replaced by reactive organophogg%onate conpounds. 2.

I norganic particles according to claim1, characterized by the fact that
bet ween t he partlcl e and the organic coat| ng at | east one additional

| ayer is prPatent Cleimsarong a net al oxi de or phosphate or oxide hydrate.
3. Inorganic particles according to claim1l or 2, characterized by the fact
that the reacti ve organophosphonate conpound is a phosphonate of the

general for W'lﬁofgérﬁlb particles, coatéd Witlt fat Begstr bné Teactive dngnobwloampound in
al kyl , cycloaugg or aryl residue with 1 to 16 carhon at ons,

Rlerr] exhi bi twhich emaceayat ef tnmrraeaﬁ;lmadhﬁwrgaegﬂlm%cqmppyags f@V&nantesed into

e, e SR, 8o AL 50 Tl Rt g o

or individual |polgsiloidnid hasdorided to theyanticle, charatterizedhby thé Factcthat @ part of the
amoni um (al so m xtures are_possi bl e).
reactive organosilane compounds is replaced by reactive organophosphonate

compounds.

2. Inorganic particles according to claim 1, ‘characterized by the fact that between the
particle and the organic coating at least-one additional layer is present from among a
metal oxide or phosphate or oxide hydrate.

3. Inorganic particles according to claim 1 or 2, characterized by the fact that the
reactive organophosphonate compound is a phosphonate of the general formula

RsO o

\ 7/
P

/\
R20 R4

in which R1 is a non-hydrolyzable alkyl, cycloalky! or aryl residue with 1 to 16 carbon
atoms, in which R; exhibits in the case of pure' cycloalkyl residues at least 5 and in
the case of pure aryl residues at leést 6 carbon atoms (also mixtures with different R,
are possible) and R; and Rj3 can be either both or individually an alkyl residue,
hydrogen, a univalent metal cation or ammonium (also mixtures are possible).

| S
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: -17- 4. Inorganic
particles according to claim 3, characterized by the fact that in the
restdue 716 156WD everat—hydroger—atos—+Ss—stbstituted—by—nitrogen
and/ or oxygen tuncti onal resi dues as amne, imne or hydroxyl. 5.

I norgani c particles according to one or several of the clains 1 to 4,
characteri zed by the fact that the react*%p organosi | ane conpound is a

silane of the general fornula, [err] in which R4 is a

non- hydrol yzabl e al kyl, al kyl ene, cycl oal kyl or aryl residue with 1 to

20 carbon atonms, and R4 exhibits in the case of al kyl ene residues at | east

2 carbon 4. dnorganicipartigies @caording és icthims3,acharacterized dyr therfast that indheaesidue

e ot AL 5 SRt BBk e M8 g B lona

functional rqasiRS ﬁamﬁ@qmi,@wy,ygfoxw_ met hacryl, and R err], Rerr] and
Rlerr] can be the same or different residues from anong al koxy, acet oxy,

hal ogen or m xtures thereof. 6. Inorganic particles according to one or
several of .the clains _1.t0 5 characterized b the fact at, the .

ar t1 ol es. 8r diotatiE RariciSs AcrSrRfid fo, B savbral af iR i, 164, héracterized by
or ganophosp hQﬁéthcle%@?EactiveBrgéﬁQéi%é Sorfipblnd |s°8 s’rféﬁé’bfjt}'lw?_ Serdl forfiula,
several of the clains 1 to 5, characterized by the fact that The

particles are coated with m xtures of various organosil ane and/ or
or ganophosphonat e conpounds. Rs

l
R7 — Si— Rs

I

Rs

in which R4 is a non-hydrolyzable alkyl, alkylene, cycloalkyl or aryl residue with 1 to
20 carbon atoms, and R4 exhibits in the case of alkylene residues at least 2 carbon
atoms, with pure aryl residues at least 6 carbon atoms (also mixtures with different
R4 are possible) and in the case of Ry moreover 1 or 2 hydrogen atoms can be
substituted by nitrogen and/or oxygen functional residues as amino, epoxy or
methacryl, and Rs, Rs and Ry can be the same or different residues from among
alkoxy, acetoxy, halogen or mixtures thereof. . '

6. Inorganic particles according to one or several of the claims 1 to 5, characterized by
the fact that the particles are coated with uniform organosilane and uniform
organophosphonate compounds. B

7. Inorganic particles according to one or several of the claims 1 to 5, characterized by
the fact that the particles are coated with mixtures of various organosilane and/or
organophosphonate compounds.

* [4 L M S *



TG 156 WO ' -18- 8. lnorganic
particles according to one or several of the claims 1 to 7, characterized

b ) S’e -?v". C D A 0—0 t O 0anoS i GARRVAVAVARL® O
or ganophosp or?ate conpounds varies between 10:1 and 1:10. 9. Inorganic

particles according to one or several of the clains 1 to 8, characterized

by the fact that the coating quantity of ghe I norganic particle with
or ganosi | ane conmpounds and organophosphdﬂ Te conmpounds ampunts to 0.05
to 5 % (based on t he wei ght of the inorganic particle). 10. Process

for the preparation of inorganic particles, which are coated with
or ganosi | ar& Inorgadicopgdicigshacquindingtte aneppseveral ohthehclaires dien ceharacterized by

Dy b Tl Loulofatkehst e me] lCEr iganeilid PRERBLIRATE of SFORRARHESonat
aqueous sol ut bgg{pgtugdgév(ﬁéﬁsﬁd@gnt1@1 RiAd ft4phe range 2 to 11, preferably 3

to 5; c) Sep on of the reactive organosilane and reactive
or ganophosphonat e conmpounds; d) Post-adjusting the pH e)

Stirring t uspensi on;, f) Filterin washi ng, _drying a i ndi ng.the
i nor gani c gr f’?‘ﬂ’B@'f"c pq#i'd%r?%@ﬂ'"ﬂé@cﬁ% ﬂﬁs?\ﬁer@? qf ﬂﬁ%@?ﬁﬁla?@gée&?ﬁ‘étwed by
the fact that g fr ; | ' dprxi; | Reiers ;
pr epar ed acco'r:Hl nng'?o t@gﬁgul@glggopbéﬂﬁtgﬁ%etr@( lg?‘?gy}s%l'gé%xhl bi tgt('?aglr?sﬂane
anat ase or rucomposinds@angd erganophosphonatescempoundsgmounts to .09 ted %i(based on

characterized, by the fact that the ipagrganic particle was submtted to a
wet grindi ng, tq%\"e@igrf’gﬁ@eép%gﬁﬂ'c@q'ﬁgﬁ g. 13. Process according to claim
10, -¥1 or 12, characterized by the fact that the inorganic particles

before the coating with reactive organosil ane and reactive - .
or ganophos fitbReacessdop tempreparstion ohinanganicpasticles swhichiare nesed with organosilane

especi ally and organophosphonate compounds, which are chemically bonded with the particle
surface and/or with one another, characterized by the following steps:
a) Dispersing the inorganic particle in an aqueous solution;
b) Adjusting the pH in the range 2 to 11, preferably 3 to 5;
¢) Separate addition of the reactive organosilane and reactive organophosphonate
compounds;
d) Post-adjusting the pH;
e) Stirring the suspension;
f) Filtering, washing, drying and grinding the inorganic particle.

11.Process according to claim 10, chéracterized by the fact that it proceeded from
titanium dioxide, which had been prepared according to the sulfate or chioride
process and exhibited an anatase or rutile structure.

12. Prooe_ss according to claim 10 or 11, characterized by the fact that the inorganic
particle was submitted to a wet grinding, for example a sand grinding.

13. Process according to claim 10, 11 or 12, characterized by the fact that the inorganic
particles before the coating with reactive organosilane and reactive
organophosphonate compounds are treated with oxides or phosphates, especially

LU
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wijh AI[err]C{err] of the quantity 0.1 to 0.5 melght % based on the

i nor gani cT@ 19@ WOCT €. "T47Process according tne crarmm 10, 11, 12 or I3,
characterized by the fact that the i norganic-particles are.steamml | ed
after the drying. 15. Use of the inorganic particles according to one or
several of the clains"1 to 9 in pl astics, systens or paint systens. . 16.
Use of the inorganic particles according 6o one or several of the clains 1
to 9 in the area of paper or fiber pignmenting.

preferred with Al,O3 of the quantity 0.1 to 0.5 weight % based on the ‘inorganic
particle. -

14.Process according the c!'aim 10, 11, 12 or 13, characterized by the fact that the
inorganic particles are steam-milled after the drying.

15.Use of the inorganic particles according to one or several .of the claims 1 to 9 in
plastics systems or paint systems. '

16. Use of the inorganic particles according to one or several of the claims 1 to S in the
area of paper or fiber pigmenting.
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