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1 Method for coating the surface of inorganic solid particles, in particular
titanium dioxide pigment particles 5Field of the invention The invention
relates to a method for coating the sujface of inorganic solid particles in
an aqueous suspension. It especially relates to the coating of titanium
dioxide plqa“samda%»clesawhgaa&aomfbeéngeemﬁl&%ﬁax ticles,
skin. 10 Technolgisatbaalgiowrid aiihe diedden pilpaitipaetakies,
inorganic solid particles is frequently coated in order to modify specific
15properties, such as abrasion resistance, surface charge, disperSing
properties, acid or light resistance. For example, US 2,885,366 describes
Fleld thidigpiplieation of a dense silicon dioxide coating to substrate particles,
such as nickel or iron powder, glass fibres or titanium dioxide. Colour and
white pigments are re?ularly coated with various oxides and hydroxides

The igueptipprelates toa methed RREcoatinmhosudasrebinuaanisolihparicasin an
aque@uérs?s%:@t&iaﬁnt%e@@giéngrmél‘efsnsrﬁ%mﬂu@fufﬁmmgattﬁo&d lw@idgmaafggmcles
meta roxide or similar compounds are deposite
with bR he %?"18%&388 Sﬁﬁ@ n?s ‘?ﬁ’g& é(customarlly operated as a batch
process and starts with an aqueous pigment particle suspension which
first of all is disagglomerated, customarily in a 25media mill.
Subs,eq entl , metal salts are added in dissolved form as so-called
e suspension is set by means of
alkaline or aC|d|c substances in such a way that the precursors are

The ﬂﬁﬁ@'@%%&?&‘ﬁﬁ s'E.er %ﬁéﬁ%gs £ é&u@ﬁlﬁ@@ﬁgﬂmﬂ@%ﬁgoﬁqﬁspemf ic

the risk of partlc reagg eration In t € suspension, meaning t

Propeitis Stish Eﬁm%rtﬁﬁﬁ‘?é@?jog%%mf@ﬁﬁmﬁﬁﬂﬂﬂ@% #fig or light
resistaﬁeﬁ%ﬁa@gqimﬁaﬁ%ﬂ'ﬂ]&%gﬁ@meé%tﬂ%a@dﬁmgjamag@@;ﬁuﬁ Ribxide

coatuﬁ#% %\%ds "t‘”%aﬁ‘%f% esSLFc!EOf Wh'ﬁ% nP!r il é’é‘vfa%? I%In th? b?gg & %ll"jllcl} %oxidé.

Tec

R B Continuous Sk Instéa a tncoated surta
Coloygrand wiitselgeentuare feadsdusngted witanadeys ﬁ&ﬂﬁﬁ@ﬂ*@ﬁ)ﬁﬁ@}ﬂdﬁﬁd@-g-
EP 03udace Mty ms. fioeeiges alongside the particles. These floccules can
no longer be removed from the suspension and have a negative impact
on the optical 35properties of the pigments, such as the tinting strength
SurfaCESieaing®, 3008 833ydiE dickaygmentth deldustanichiltitpeiionmdid kidbe aqueous
phas®) YMERLIRE0JRY I /0GR MEh NABINRGIAR %ﬁpmtdﬁposned on

erformed in two consecutive maturation-stages at 80 to 100C and
the pgﬁ'ﬂ%ﬂff ace dhg geiged @é%s?’é‘kﬁﬁ"b&’@?i@?éhﬁéé 8% Q‘Ebﬂfﬂ%ﬁ?o%ﬁfb?‘aﬂs with
an aqeeatin@pidressdfadeief ditapensictiedhidd prgnoéat] is disagglomerated, customarily in a

media mill. Subsequently, metal salts are added in dissolved form as so-called precursors, -

and the pH value of the suspension is set by means of alkaline or acidic substances in such
a way that the precursors are precipitated as oxides, hydroxides, efc.
In the classical method, there is the risk of particle reagglomeration in the suspension,

meaning that the deposited coating substances do not enclose the individual particle,'but

often an agglomerate, The agglomerates are disintegrated again during final dry milling, as a

result of which not all particles in the end product are provicied with a continuous skin, but
instead also display uncoated surface areas. Moreover, part of the coating substances is not
fixed on the particle surface, but forms floccules alongside the particles. These floccules can
no longer be removed from the suspension and have a negative impact on the optical
properties of the pigments, such as the tinting strength (TS).
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~ where a suspension of the pigment is subjected to intensive agitation in a
mixing vessel for up to two hours, during which time the coating
substances are added and applied. WO 2008/071382 Al describes a
further method, in which inorganic E%'gcles are surface- Ocoate{‘d dur'wg.o
US 5 883 dAAIsciesfmsibog inanigh e v AR iR RIRMS LRt th S0z and
AlLO: 9 BIoBRNE erieesUT fagerenatingevfdinesin thitidu abpsetictes isaithitinpdstagtssat 80

to 1 O&@g%q%uprﬂr\r}al% SOB F’@d@/gﬁy%@ The object of the invention is to

Indicate ‘an alternative method by means of which a smooth,
homogeneous and continuous surface coating can be produced on solid

GB 130G descritha ahieRtHRraAhwIibycR ey tad éariseabnginmugadicxgdigigment,

wherd B RO T DL Rr S B o Bree Sanaa I AR YaEEe or
up to iwadoets,siwirgpehitonintg hedidelingfsalstaneasorisleddestansoaritied

coating substance to the suspension, c) Immediately following Step b)
homo?enisation of the suspension, where the temperature and pH value

WO 290#{B74 3835 s eidAs AERGE BRiRREAMMiFn dBEERIG B icit fre surface-
coatetieRaing dheislvily fatiadanioagl pregitatati onlloPurtadadingnsobistande
homog%%g&% 8@#'0'%%%%'%(‘9?%?{@%’ iR@&fH&%'l' ﬁ%‘i’é‘&?&'%@féﬁtﬁ%‘&@é&{@& €)
éparation of the solid particles from the suspension. Further
advantageous embodiments of the invention are described in the
sub-claims. The subject matter of the invention is thus a method for

Summ%(%gtigg t&eesym%%(% 1o£nsolid particles with a smooth, homogeneous and _
i ing of at least one inorganic or organic compound.
Brief description of the drawings Figure 1 is a TEM view of titanium

The d@)']@é'tclﬁ RIS REAN R HClB S EX@ IR idrrEifie it @ dyENb IV ePhiiaRE Enooth,
dioxide pigment particles of Reference Ex 3 Detallﬁﬁi.| éiaeﬁ{%%tlon

[ mple 1.
romeg DR e HGLATHERES SPRMASHB S EAtg R s

based on an aqueous suspension of untreated inorganic solid particles,

The d lj%%trgf%wgdt%\?ﬁﬁ@%%@é@_tmﬁl%rg%lﬁii@%ﬁcf?fa%ﬁéyFP%% redine.
Inorganic solids that have a particle size'in the range of roughly 0.001 to 1

SUSPERRIAhYELPE IRRE LR SO L EIRN R SE s FRAMEIHHEY gﬁ%ﬁtﬁgsﬁigments

a) DidltRiuiardiox detroteuid pgmeeisceffeoefigngotawets)siidesirtitanates,

b) Adié%rc]mnégiéevl/é)t%gts%ﬂb%a&régﬂ%g%?%%SCOaﬁng substance to the suspension,

c) Immediately following Step b) homogenisation of the suspension, where the temperature
and pH value of the suspension do not change significantly in Steps a) to ¢),

d) Feeding the slurry into a tank and precipitation of the coating substance onto the particle
surface and, optionally, application of further coatings,

e} Separation of the solid particles from the suspension.

Further advantageous embodiments of the invention are described in the sub-claims.

The subject matter of the invention is thus a method for coating the surface of solid particles
with a smooth, homogeneous and continuous skin consisting of at least one inorganic or
organic compound.

Brief description of the drawings

Figure 1 is a TEM view of titanium dioxide pigment particles
of Example 1.

Figure 2 is a TEM view of titanium dioxide pigment particles
of Reference Example 1.
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Open to consideration as the coating are oxides, hydroxides, phosphates
and similar compounds of the fan‘gllar elements Si, Ti, Al, Zr, Sn, Mn, Ce
and other elements. Here and below, the term "oxide" is also to be taken
to mean the respectlve hydrOX|de or hydrous 100XIde In particular,

DFgaAR i j e ulilzale! ent of the invention,
The Wuﬂth@hwdqrmdmtt#mmmm@nﬁemmm@@ eﬁ@l&wﬁmﬂaw%iﬂétreated

inorgdtie 4ol Q4-R3sE Maictal Ry RCHaRI RN &iIeRIbR. WiRbBIE BFARRSSUAFose
the chloride process can be used. The TiO2 base materia
iy
are fing QB AR 1B PRIAIE R p R AN hE RIS AL AR 2nd
are pmeas«hdmaadmehn;mhs\pﬂnmmauelemen@mﬁgﬁ #laxuimgiovdetheolour pigments,
effect bility Oﬁﬁgﬁs THQAZRGMEN- e chiprds.p @%ﬁéﬁﬁ%@@mp'e

uantl AIC13is oxidised together with TiCl4 that the TiO2
Openm@nﬁ ?éﬁ%%aﬁt@m%mm%ﬂﬁ?% BYHRYIdRSIgRoRP RalkS Bl Figdlar

compééa@§0Wﬁgﬁfhﬂﬁiwmgitm"%ﬂ mﬁsrdemly @waaugbhiﬁe@éﬁmg, Hee and
seg titanyl s Ixed wit calcining additives, suc
pelov R Ay ol h B GRS 1o AT ne OB A G 5

OXIdEHaS@mmémalm@ﬂmh@%ﬂpbaw dioadgsdcustomarily contains roughly 0.2

to 0.3% by weight K, as well as 0.05 to 0.4% by weight P, calculated as

oxide in each case. The method according to the invention_is
In a spRG/A) ERLEHEY e I dPYRAt Bhe %ﬁ%ﬁ%@g %N%ﬂ%%wﬂmﬁ%%&%?s (TiO;
base disfeeisjaradusiy) Sididese oattngaimtbeudapiemdsysiien siens dilsatagtltodss or
the ot mspP@c%%g 2oL %@a8%&&9%8%&%&%@&%@%&9@%@@'Qr rutile

particles that are subjected to intensive disagglomeration in a first step
SthC’fElSQeB‘ﬁbl)? 1S Pt?f§§§6|oTﬁ@rE‘ﬁbrPé§ﬁ W@Feé%ﬁﬁ}@t%%%%%%%@fﬁ'ﬂtﬁ’
elemdﬁlﬂseﬁi}mﬂ @@:h@@@bmiﬂé phARSaItimilistherTroylibigammic Mills énloride process,
for exa rssa nHS Cugt i dlg%x Flt%btle g ﬁBerSﬁ‘n"F& r%f%% af 6) tbase
2Sh Sl Edh ﬂ1eyart Fexam €, sodium 'silichte ot $6

matenfémm@t@qammha@eﬁu@L&@&b\wm@r@lﬁé%nw%atﬁé sPertaMy hemenanufacturing

man.Lﬁiﬁ@ggwmgum%@m&@t@{@hmﬁwa,@mﬂgﬁayw@:amr@mked with
5con§'entrat|on is customarily in the ran ;Bhom 0.05 to(i a'_\‘Elg/t TiIO2. 4

calcinFig AR &R TS BORSEIO Y r%gf‘o OeRAY SR URSRBEHY
calcinpdrtic(e, typeeanat¢tiel dispeisast! fratepartgre cistoptdnilgl centissttoighly 0.2 to

0.3% \6?/' WRRAl KOUNLPA0 3859 9f4%“§we?gm P, Ya.A5AR0mE A, case.

TiO2 base material from the chloride process. The temperature of TIO2

base material suspensions is customarily roughly 40 to 80 C. 5 The

The rﬂéﬂagghmmmﬁgdﬁwmansmma@mﬁiﬁdrﬁeelwmhattagwmdtngerm@ﬁialemei'e inan
ts. qr feedstock which has e

optim R Bl TS i 0 SR SRR BB SESHAR e method
is th Uﬁ@@ﬁ@@@mﬁé @aggnﬁ:au@meaam@byatﬁa@my ipergaeig M*@mﬁ&é@édaﬁh@ﬁe
subjeviBladhRRVS|IRQERIFatbherT athrtete (brslipggglomeration process

10step. In a Step b), a precursor of the coating substances is added to the

suspension in an aqueous solution, customarily, as in the classical
Disaggletherdtioinadie forexefnyktdrespiulsiersalis eitetoetits asueiets 'sadd mills or
sand REIVYr ihhfiReRAN igdled in the art is familiar with the corresponding

metal 15salts. For example, sodium or potassium silicate (waterglass) can

be used as the precursor for coating with Si02.
A dispersant is customarily added. Suitable dispersants are familiar to the person skilled in

the art. For example, sodium silicate or sodium hexametaphosphate is used with preference
as the dispersant when disagglomerating TiO, base material in sand mills. The dispersant
concentration is customarily in the range from 0.05 to 5.0 kg/t TiO..
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Furthermore, organometallic compounds can also be used as precursors,
such as alkoxysilanes for coating wjith Si02. The precursor can be added
either to a pipeline or batchwise to a tank. 20The method according to the
invention is characterized in that the addition follows so fast after
disagglomeration and classification, that the temperature and pH value
cannot change significantly. A "significant” change is taken to mean a
temperature difference of more than 10 C and a pH value difference

The BEERURIARA HSNEPIECIRN AR AEE SO IAELIALARILIGNS oo ana

ly no Iate than one Isagglomeration an c

the dispesssn EpiayavRle dharitvalinissirbinoralesmel sevablsSite the peabpughly 2
to 5, prantdieshlionepiting TIGSb5Re maedie eI ARSI RIERUTBRE thfperature

ension is hom enlsed in a [sin a,_tep €). Inline
of TIQFS aesr%?r?ga t%réaclﬁtﬁsé)s e B?é?e% @FE égd %ﬂ?l}ﬁyalgé&gqu stator systems, or

30 static mixers. No significant change in the temperature and pH value of

The dnRgYRRRIEIEN QGHERSTHH '@%Q@W%ﬂmﬁht’é‘@m{fﬁ? IRBHRYD t‘ﬁ@ﬁl‘l’l:sgments or

fond Eciﬁ% H niform, adsorbed layer of th%ﬁ%recursor already forms around th
ST FARLORSR CRRTIBHEH Arcavalshy Sivenme Rutrsyrianssare used
for hBteprons8sTns fresijidinchgurpgoiioe datsifitaiion tanisabsbiiesnpbiegsed for

surfagkl ' J.l:] r suitable
e R o e MR MR ARGl process
steP-acid or a lye, is added to the suspension in accordance with famlllar

methods. The person skilled in the art is familiar with the precipitation

] |o for the. in V|dual coatl ubstance Optionally, further
na % gn{:%&ra%r'daoﬁ% coati %%tsn AT a(f aNSHan he apBI%ﬁ %Jstﬁ/%nﬁmén An aqueous

SO'Uf'9§u H%@"B?’ﬂﬁnﬁﬁalﬁ thetiaericah mathepsenihe tumed waltickmivhie salts (referred
to asﬁ@@l&@% E@MQ’%WM@%%'E&WQFQE{ l%ﬁewfﬁﬁ'%%ﬂ'espondmg metal

roun iliar methods. 10In a special embodiment of the
salts R e o L BT AS i S PR WEHELARS o R Aoreh a5 & precursor
for C%M%Wﬁheﬁﬁe@ably with SiO2. To this end, a suspension of TiO2 base

Furth@iﬁ%@F@'o?@éHSlﬂét@léeé alkeling %EB\@%% ggé’gx}@@?dsglﬁi%ﬂ%ﬁ

" Iomerate in a sand mill and su sequenty
a oxgar g cQﬁBE@dﬂ@rﬁ&?has a pH value of roughly 9 to 12 and a

The peamperateas bé auidgll pitd:tacts KhABE @ battingsaith Sigrk. sodium
The rﬁétﬁat?a%% 'ﬁa"i‘ﬁé’?‘gi/éﬂt 108 §?%? ﬁ}é‘&ﬁ RIS il ?oﬂé‘»%?ttﬁ'%’fast

of rou th .1 10 5.0% by weight erre POF COATIAG Wi

after degggleay ﬁ&?&@ﬁ@éd@ﬁé@a@om@#@tmﬁ@naﬁﬁma@w phialierigNot change
signifemdiiymiatsigiifaimAdeings @ﬁ%fi@éﬁbb/rf@@%ﬁ@ﬁﬁé?@tiﬁ‘%ﬁ@&h%@@f more than

ly,.no later than o dlsa eratjon and
107 clas %f%ﬁéggr@ %§ ?nﬁe ge%%eera tire aﬁﬂ‘ﬁﬁ-? H%Q%%%?%H%é@? later than
eight Qeﬁrgrﬂfﬁfafﬁwy Thdaéersibension hmuedﬂmtd@mgﬂwmmtmagdmmdmmmn Itis
advaritifeoUisRRISHIY SBarRRe MRS AR RS pERS JSMRALURRADS the

pH value of the suspension do not change S|gn|f|cantly during
omogenisation. The suspension is subsequently pumped into a tank and
the pH value set to roughly 1 to 8 by adding an appropriate quantity of

FollovARlgl a@Hﬁi&r@%ﬁ'ﬁ%‘ pf@E6s e %lgge?irséiggghén?d%%rr%ge[dt%t%dd%rﬁepsmg machine

[?artl le surface.
in a Step c). Inline dispersing machines are preferably used, such as rotor-stator systems, or

static mixers. No significant change in the temperature and pH value of the suspension
occurs during homogenisation. Homogenisation ensures that a uniform, adsorbed layer of
the precursor already forms around the individual particles. Precipitation of the coating
substance takes place in Step d).

In Step d), the suspension is fed into a tank and the coating substance precipitated on the
particle surface by setting a suitable pH value. Accordingly, an acid or alkaline-reacting
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Familiar methods can subsequently be used to apply further surface
coatings, e.g. oxides, hydroxides, gxide hydrates or phosphates of Si, Al
Zr, Sn, Ti, Mn, Ce, etc. Preferably, an Al compound is finally applied in a

substmngﬁélﬁ’fagoé‘rg Bl Cop écﬁ/é%s%WQ@%@%EQM%M&@%@W@%M|ar

2. 30 Compared to the familiar surface-coating methods, the
methofarhB ResEBRdtYad imihmaR iR R ARG REBIA N ORRItR R Gadhe
mdlwd@@dd@@mﬁgmustgmé@sure of the individual particles. Moreover, the

on.of SiI02 or Al203-coa ed T
onto T oS R s ol A R P A R e
surfacgtbydgesaiongihedmpared 35to conventionally dlsagglomerated and

classified suspension, since the silicon dioxide hydrate layer, or the

aluminjum oxid er, on th |02 articles increase
I 2 S PP AL R B B e T e S RAP B BSOS PProprite.
dried achéitsgs (edripeiatuier ohethugkly 40 to 80 C, pH value of roughly 9 to

12). This prevents reagglomeration of the titanium dioxide during
subsequent precipitation in Step d) and prior to further coating. With the

In a spreBiGINReSBRERPidhe e ribeAt RN S € kR SRR DAt HE RATERES g @oated
with sampdes\g@q:pai@@iwmmlsiwgetqutwsukmmm:milowrngmca material

parﬁdégela ré@ chy t?we ﬁrh%g%vr?H \t/gﬁj flltrag(lgao ﬁpoegég%gﬁttho%s%:éégo%g}gﬁéd irha sand mill

od accdrdln e’ inventiord co re we

and S@b&ﬁ@t@aﬁp@iﬁ@ﬁ%oﬂlﬁzwwﬂﬁ@%&@w@ﬁém m@rbvahwém@@ to 12

and alémB@gt@g@ﬁaggmgai@@Oagzpe@dmg to the invention display |mproved

oo SRl O O e T T TSBao

a quamlasténbamhﬁ@ hpbdIiPabinve it iie, pafawl@t@'b@mt&snemtmg with Al;Os,
smtab'l@%@@tﬁ%r%%m?énl_  QVATHARLS SxRlaiRs é’%cﬁﬂ?ﬁ%ﬂﬁﬂ%ﬁ?@'%’dﬂ%n

the basis of examples, al hou h these are not to be mteéﬁrete as a
prefergbiitdaicEs mﬁeew@m%@w&ibm%wﬁﬁr@m@'@sg A1H
disaggiaatsrafioh e alasinﬁéatlaqmtswmewemmfra ¥D3 phseamateri@l fiedrohanged

hlori with
om0 TSI LR AORLAUED S s
mEChWWW%UmW§mﬁ5%3%@99Fﬁt§%§@@%Y§M of Hee syspensieim do not
changébg@ﬁmda%ﬁmdumﬁwm@@qmggIomerated in an agitator mill, using

zirconium dio rin medi nd classifi s of eves
The o e RS g 2 Y 8 Ve 35 (0 00Ty 1108
by addikagglenpeoatédesuspitgioiawidreusdllestd@lirha sarsisdhE s slapbaipH
premp‘(félt‘é% af, %lQeEbQHQlé {emperature of 55 C. The suspension was

subsequently fed through an inline dispersing machine (rotor-stator

F am"@Moﬁﬁ?ﬂﬂ@é@)“@%%%y%@@l%?%% WRES SYiRAOseAEgR ©-9- oxides,
hydrosiokgiarxidatoudaded as [FibagraitekrefSirad, o2, Tiadrmdiedtte teferably, an Al

compgﬂﬁg?gﬁﬁ%ﬂyvg%&igﬁoﬁ g‘cﬂ]&nﬁﬁ? %Ihr%%é’r{!%éqg%/cg Wéﬂ?}g %mgd as Al,Os

and referred fo TiO,.

Compared to the familiar surface-coating methods, the method according fo the invention
achieves very smooth, homogeneous and continuous enclosure of the individual particles.
Moreover, the suspension of Si0O, or Al;Oz-coated TiO; particles, produced in Step c) of the
method according to the invention, demonstrates particularly good storage stability compared
to conventionally disagglomerated and classified suspension, since the silicon dioxide

hydrate layer, or the aluminium oxide hydrate layer, on the TiO, particles increases the
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The suspension was subsequently collected in a further tank. The
temperature of the suspension waé 55 C, the pH value being 10.5. HCI
was subsequently added while stirring, and the pH value set to roughly

negatﬁéséﬁa%g%%a%@rﬁgﬁﬁeﬂm@%@ﬁc@é%ﬁ@ﬁ—x Weeolitnasreiind '(Ebmserature

orm of sodium silicate 'solution, and finally 2.0% Al203 In the form of

of rOU%@éﬂ.ﬂ%t%ﬁHnﬁaPé*éfawﬁdﬁ raUBRIN AGe' 6t W&Péﬁ}%%&é%?gﬁéﬂ'%@ the
tltamususmhmmwm@ssabbs@am&mﬁgcﬂﬂﬁm ineaibpd pactidnied td hetderechating.

With tl%%%rfﬁtlﬂv ggc?!ﬁﬁ%?ﬂ 'ﬂ%ﬁﬁbﬁ"f" tjl%nq]fg fé(é d‘ﬂ%%?gﬁé%%%ooéhg&% and less

composmon (6) plgment was analyse
separgielyay eRivkatachaealingrziibriangsdpioyingitre i g1nding by weight Sio2

Moreoa@d Bwéwrl@ym%ﬁe‘?di%@%fﬁ@@mm@m tpmkﬁidéw ﬁ;anarmam@ﬂ eteekiing to

roscope revealﬁj at th ment d| ver reneouF
the i mven |on compare 0 ro uce<¥ X ?%a sical imethod
oth"anédcon muous coa efée’1s no culated coating

(Refeﬂ@merffa&ammmt)de the partlcles The tlntlng strength (TS) of the pigment

TiO, g %H?seﬁiégtéla'%&gyd\ﬁﬁstcf Qg We%@gnoﬂgﬂ%ympﬁw&lpéﬁ&ogﬂﬁmhty and

procedure was the same as in Example 1, the only difference being that

SUbSt%‘%%WW@}@ﬁ’t Wﬂﬁaﬁ?ﬁ%%ﬁﬁ)o&&? 'Qﬁ %i%ﬁi%t@%&%%?ﬂ%\raéué{aﬁéﬂ use in
plastide thetiaearinesidheiolioe, dl§mensa'sgm¢aehm nstkackaf $HIRts|rathen
Iammaﬂé@her course, Si02 and Al203 were added in such quantities that a TiO2

pighent was obtained with the composition 96% by weight Ti02, 151.8%

by weight Si02 and 2.2% by weight Al203. Reference Example 1

(classical method) An aqueous suspension of TiO2 base material from
Examtri]e chloride process with a concentration of 550 kg/m' and a temperature
=XaMEEES C was prepared, set to a pH value of roughly 11 with 20 NaOH and

mixed with sodium hexametaphosphate as dispersant. The suspension

The iRBIRIBSH BHEINVAYWAS - Sag T IURRI IS thid AR RIS b UsIBDugh these are

zirconium dioxide grinding media, and classified by means of sieves and
notto ﬁ;?d%"c%%ﬁ%é?@g Fﬁ%&’ﬂ& g auARlies Nt eRE iR g B2 base material in

each ciisagglomerated suspension were collected in a tank and displayed a pH
value of 10.5 and a temperature of 55 C. 25The suspension was
subsequently collected in a tank. The temperature of the suspension was

Examglg & the pH value being 10.5. 1.25% Si02 was then added in the form of

An agsedilsnssibentsosalfifia, mheaaﬂavahaeﬂewer@cbmoﬁﬂ@r@océdswp@r@hﬂéhtraﬂon
fgnal O‘V Al20 n the form of, sodium aluminate solutipn. .

o S R L Shui L R L A8 DS SUBts iy 1 v

Nao"\‘lﬁ@@éﬂ'ﬁ@dwﬂbwIHHUWQW.EH@@EMW@MEDW&%%|B‘1@rﬁ§§uehsa3n obtained

e Bt e R e

was. a
and R 3 <2 559) B RRIGH SISO iS TG pas materl. (e fes
from tExdisaggtionenaigd st dramiemissionolnttnd I mierds eop el ispleadd ch thidtvtiiee of

10.5 MR GLPRIRSABS °C. The suspension was subsequently fed through an inline
dispersing machine (rotor-stator system: Ytron Z250.3). 0.5% by weight agueous sodium
silicate solution, calculated as SiO, and referred to TiO,, was added to the suspension via a
pipe in the feed line of the inline dispersing machine.

The suspension was subsequently collected in a further tank. The temperature of the
suspension was 55 °C, the pH value being 10.5. HCI was subsequently added while stirring,
and the pH value set to roughly 3.5.

After stirring for 30 minutes, a further 0.7% SiO, was added in the form of sodium silicate
solution, and finally 2.0% Al;O3 in the form of sodium aluminate solution. A pH value of
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35inhomogeneous coating compared to Example 1 (Fig. 2). There is
flocculated coating material alongsjde the particles. 8 The tinting strength
(TS) of the pigment produced in this way was 99 points. Reference

roughfPRARRIBAdREL AR R ABRINREL ABAHRAHS FHHBENRheY BRI The

. material from the chloride process with a concentration 50f 550 kg/m3 and
dried matgHlayan FaGPHEsE NASpIEhistnll wWitaddsd S8 Ptoughly 11 with
The ciadkitmncbmixedi@ythigodhtwdiexaametaphis phates isof ISPET $émby Flusrescence)

Il : iti 5o igh ' licate
and W a0 L e SR M A e
Examipafiqg Wisieiias HrsegaRsine e an aHcaeseae? ripaiRhiathe gigmengdisplays
a veryMefliggendaiassitiothanineans o sievesandriay diotyeleeniofeininge
i 10co{ars§ Wateriﬁ% '[ﬁhe fip[e§ from the disagglomerated suspension were
coating Je&ed AR 5 %Qﬁsiﬁ%&ed a pH value of 10.5 and a temperature of
The tith CsiRaitvaESuiisbe pamtigraddmtioadia Stisrikgy aad theghty VaRipdetsto
roughly 3.5. After stirring for 30 minutes, a further 0.7% 5i02 was added in
the form of sodium silicate solution, and finally 2.0% Al203 in the form of
Examplg£ ;m aluminate solution. A pH value of 15roughly 6 was obtained. The
The psusgensiomswas suhsegue Bhadipéseid fveashp difiec ctebeif ehatiodb % by weight
" onised. i g L wi i | The.
A0 B e e Pk e
disperpingdyaridresteiras) enelQeadhed il aiagristiciOr and b weriatedie in
such RS9y mﬁ@?b@ﬁ@ﬁthﬁégﬁﬂmm d_\,ur:d@fetzhgrﬂm ) if@i@% BlewERMt TiO,,
o, Micros reve JShat the pi t displays 20a similarly
1-8% pywal ?e'%ge%)&sa,nsélni)%éﬁ %n‘geé%%%?%]ﬁs coating compared to Example 1.
There is no flocculated coating material alongside the particles. The tinting

Referstr@eBrhhR) PidBsspigmentpgeduced in this way was roughly 103 points.

25 Test methods Tinting strength (_TSP . , _
An aqueous suspension of TiO, base material from the chioride process with a concentration

of 550 kg/m® and a temperature of 55 °C was prepared, set to a pH value of roughly 11 with
NaOHM and mixed with sedium hexametaphosphate as dispersant. The suspension obtained
in this way was disagglomerated in an agitator mill, using zirconium dioxide grinding media,
and classified by means of sieves and hydrocyclones to eliminate coarse material. The fines
from the disagglomerated suspension were collected in a tank and displayed a pH value of
10.5 and a temperature of 55 °C.

The suspension was subsequently collected in a tank. The temperature of the suspension
was 55 °C, the pH value being 10.5.

1.25% Si0, was then added in the form of sodium silicate solution, the pH value lowered to
approx. 5 by adding HCI and, finally, 2.0% Al,O3 added in the form of sodium aluminate
solution. A pH value of roughly 6 was obtained. The suspension was subsequently filtered,
washed and dried. The dried material was micronised in a spiral jet mill with added silicone
oil.

The composition of the TiO, pigment was analysed with the help of XRF (X-ray fluorescence)
and was 95% by weight TiO,, 1.25% by weight SiO, and 3.3% by weight Al,O3. Examination
under the transmission electron microscope revealed that the pigment displays an
inhomogeneous coating compared to Example 1 (Fig. 2). There is flocculated coating
material alongside the particles.
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The tinting strength (TS) of the pigments in the examples and the
reference examples is determined agter incorporation into a Vinnol black
paste at a pigment volume concentration of 301.22% (so-called VIG

The tATRORIM TEIRILMiRAdRRismaBsdabatonigdisastsswith a

ready-made Vinnol black paste on an automatic muller. The grey paste
obtained is applied to a chart with a film applicator. ~ The reflectance
Refergateds<afrible #lfacaceliertaflredeiritiiln HunterLab PD-9000 colorimeter in

An aqaed(gt aﬁeﬁ%ﬁ%@%d&ggaw% B StRpiasHio Rk FRRRNSSIRA Slggﬁr(%?\tranon

microscopy (T hé coating of the titanium dl0X|d&%artlcles can be

of 55Q fmyisel wittriRerale of fankniasiereetet et Sl e RpLEly 11 with
NaOHCoChisahwihes otiR0Hexeeas thipaokp Hate By e imrsen T s maeilitavaiiby

acin 5 BOIOSENAS, 0P AT SHUILONA A9RIOR (E . HIBISHY Mered
occulate oat terla a on95| par e coat

to Tl%r&@a@@nﬁm@mnﬂﬁwn@mnﬁmﬁev@wwmdﬁmg@@Mamm@gﬁﬂfh@ﬁwtﬂ using
sand §ﬁ:ﬁﬂ9@f%&ﬁéﬂﬁdﬁl&%fﬁé%wrﬁé%§@ﬁsk@%r@ h@&@é&ﬁ&mex th&iiminate

clas d, and comparanT to that in Reference Exam

|
coarsg R Lo o BB R T S BRI San R EBHRY & afank and
dlsp!amwitlaqd-la(aioecbhgaﬁmu:lla\iemmxemmrmafraﬁt&sed by the fact that the

HCI mé‘é%@é waxaéwwﬁr%%gd Jiuate %@%ﬂ%%%% t%%&hgéﬁﬁ/ dassical

method ence Example 1), Whereas the suspension produced
After %&feaedﬁwgﬁ‘fbrfwélﬁe@{? Mpﬁcp LreignteERREIB M mbalipgdiym silicate
solutishiaritomamnd. 6etmatiarniroia ftery ebsapaeh tlignivake senhioheAiber ey of

rough )? g%é@%ﬁtg %Q&O H‘ﬂ@%ﬂ%%n@%ﬁ 5393{5)s&:'2q0ue]n(aycflnA|“\@swashgd and dried. The
dried material was micronised in a spiral jet mill with added silicone oil.

The composition of the TiO, pigment was analysed with the help of XRF (X-ray fluorescence)
and was 95% by weight TiO,, 1.25% by weight SiO, and 3.3% by weight Al.Os;.

Examination under the transmission electron microscope revealed that the pigment displays
a similarly homogeneous, smooth and continuous coating compared to Example 1. There is
no flocculated coating material alongside the particles.

The tinting strength (TS) of the pigment produced in this way was roughly 103 points.

Test methods

Tinting strength (TS)

The finting strength (TS) of the pigments in the examples and the reference examples is

determined after incorporation into a Vinnol black paste at a pigment volume concentration of
1.22% (so-called VIG method).

The titanium dioxide pigment to be tested is pasted with a ready-made Vinnol black paste on
an automatic muller.

The grey paste obtained is applied to a chart with a film applicator. _

The reflectance values of the film are measured with a HunterLab PD-9000 colorimeter in

wet state and referred to an internal standard.
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Transmission electron microscaopy {TEM)

The coating of the titanium dioxide particles can be visualised with the help of transmission

electron microscopy (TEM).

Conclusion

The method accoerding to the invention leads to pigments with a very homogeneous, smooth
and continuous coating. (Fig. 1). There is no flocculated coating material alongside the
particles. The coating produced in accordance with the invention is thus substantially
improved compared to that in Reference Example 1 (Fig. 2), produced by the classical
method, and comparable to that in Reference Example 2, produced by the so-called TDD
method.

At the same time, however, the method according to the invention is characterised by the
fact that the suspension displays simitarly good filtration properties as in the classical method
{Reference Exampie 1), whereas the suspension produced according to the TDD method
(Reference Example 2} can, owing to thixotropy and formation of a very compact filter cake,
only be filtered by reducing the throughput by roughly 30%.
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Method for coating inorganic solid particles in an agueous suspension

with at least one coating substance, comprising the steps: a)
Disagglomeration solid particles contdined in an agueous suspension, b)
Addition of a water-soluble precursor of the coating substance to the
suspension, c) Immediately following Step b) homogenisation of the
suspension, where the temperature and pH value of the suspension do

not change significantly in Steps &M d) Feeding the slurry into a tank
and recipitation of the coating substance onto the particle surface and,
optj{onal ,E%pli ation of further Coati%?s,{g%ISeParation of the solid . ith at
particlesAroMIHe" S8 RALISFoMS RO et riR § B AaHRCH S SsFEIRINaY ™ @
in that theasblidepertitisssaksdrrtueonividitg fertitées: Method according

to Claimyd 5 2y GBAaCHRSISSSiNdARERRAUIMR R IFUMES Wi AUSRAS sion,

one inorganic coating substance. Method accaording to_ Claim 3,
characténgtffirthat neaterstfiyie PERSHESTO SR OR IS PRigfifs o the

accordirgispen more of Claims 1 to 4, characterised in that an

agitator mil | ' Q). rdi one.or of. Clai

1to 5, c?a’r‘lglcﬁz}gﬁgg%{%rf? msg{[%\}%eég%%iq‘nﬁ%%%&ép a’é/gsn ap evgaqgjé%gfs lr((%'gﬁr[ﬁ); re the
9 to 12, EruraretiyrIgnt rbvatis Riphe) SMeENsiPAD PG B GR e nifisapdly in

of Claimstdpof telgracterised in that the suspension displays a

t f) hly 40 to 80 C in St . Method ding t
moro of CIETL s S DAL A LT LB SR8 TR Pt hce onto
from theleippaittdonidycs erkdsifitatioty sapplifasiondaf Hishgykaabngsion in

Step a). 8- dMgihoghacserdinaiip flatnréishare iiseddpihat
Si02 is added in a quantity of roughly 0.1 to 5% by weight, referred to the

5particle mass. 10. Method according to one or more of Claims 1 to 9,
cha&ractdvisddrativatding oetiaisot, ishatatadrisie i bhpho later than eight

hours, pREICUIAYNRIALS, L1A0 908 liBu ighSIsp a)- 10 11 Method

according to one or more of Claims aracterised in that the
precursor is added to a tank or to a pipeline in Step b).

3.  Method according to Claim 1 or 2, characterised in that

coating is performed with at least one inorganic coating substance.

4.  Method according to Claim 3, characterised in that
the coating substance is SiO, or Al,Oa.

5. Method according to one or more of Claims 1 to 4, characterised in that

an agitator mill is used in Step a).

6.  Method according to one or more of Claims 1 to 5, characterised in that
the suspension displays a pH value of roughly 9 to 12, or of roughly 2 to 5, in
Step a).

7. Method according to one or more of Claims 1 to 6, characterised in that

the suspension displays a temperature of roughly 40 to 80 °C in Step a).

8.  Method according to one or more of Claims 1 to 7, characterised in that

coarse materiat is removed from the suspension by a classification step after
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12. Method according to one or more of Claims 1 to 11, characterised in
that 15an inline dispersing machine |s used in Step c). 13. Method
according to Claim 12, characterised lih that the inline dispersing machine
is a rotor-stator system or a static mixer. 2014. Method according to one

or more gfsd%@ e?'att?oﬁ‘?’n %tt?ﬁaa terised in that further coating with

oxides, hydr es, oxide hydrates or phosphates of Si, Al, Zr, Sn, Ti, Mn
or Ce is performed in Step d). 15. Method according to Claim 14,

chagactayisetbi @R Ifaadtxe:ﬁpatMtad@@rrmnﬁdhwath a quantlty of
roughly% to 8% b weight A ulat as AI2§)2 nd ref r to ﬂfﬁ h
particle ma§sIS &oaqegquﬁo anlc % dy partlgle ‘r'lvﬁfgc rea to the
accordlrigaqutm@@ﬁ%&nore of Claims 1 to 15. 30 17. Particles according to
Claim 16, characterised in that the particles are titanium dioxide pigment
particles. 18. Use of the titanium dioxide pigment particles

accHdin T ARTAFING SRR ST BB A TgaANd Ikhfineiagacterised in that

the precursor is added (Step b)) no later than eight hours, particularly no later
than one hour, after Step a).

11.  Method according to one or more of Claims 1 to 10, characterised in that
the precursor is added to a tank or to a pipeline in Step b).

12.  Method according to one or more of Claims 1 to 11, characterised in that
an inline dispersing machine is used in Step c).

13.  Method according to Claim 12, characterised in that

the inline dispersing machine is a rotor-stator system or a static mixer.

14. Method according to one or more of Claims 1 to 13, characterised in that
further coating with oxides, hydroxides, oxide hydrates or phosphates of Sj,
Al, Zr, 8n, Ti, Mn or Ce is performed in Step d).

15. Method according to Claim 14, characterised in that,
finally, coating is performed with a quantity of roughty 0.5 to 8% by weight Al,

calculated as Al,O; and referred to the particle mass.

16. Coated, inorganic solid particles, manufactured according to one or more of
Claims 1 to 15.

17. Particles according to Claim 18, characterised in that
the particles are titanium dioxide pigment particles.

18.  Use of the titanium dioxide pigment particies according to Claim 17 in plastics,
coatings and laminates.




