TI TANI UM DI OXI DE PI GVENTS, | TS PREPARATI ON AND | TS USE The
present-imvention concerns a titaniumdioxide pigment that presents a
surface wigfabegnt adapted for use in high quality exteri o%ﬁm?
Ti tani um di oxide is used in paint conpounds because’ of its “pignent

properties. Ti tani um di oxi de pigments are generally treated with
m ner al conmpounds to inprove their applicatien properties such as-
di spersibility, whiteness, and coveragé power. - These treatnents

al so make i tmm@h&mwm PYCMANTOIES mmrxti@mmrmﬁmm based
paints over ‘time while retaining the original physicochem cal
characteristics of the paint despite its outdoor exposure, specifi cal | y its

gl oss, col or tablll nd l-apropertie f thefllm

I'n addition t %é?%ﬁ? Eé%%?ﬁ%nhﬁf% ant ’ﬂ%gl e&%':%t 25 & SYERGn f or
its absmfeaﬁneaﬂadaﬁtea%rwa&ahght@ﬂrtpéﬂaﬁaphhs organic matrix i nto which it is
i ntroduced (paints, plastics) against surface degradation fromthe effect

of rays of this type. At the sanme tioe, titanium di oxi de cont ai ns

phot ocat al Y1 i TRfRIVBEAESES piel M pRRbRSGIEBecaide BF I SRR IRIpErHRQPOUNS When
they are exposed to the effect of those same UV rays. ‘Thi'S degradation is

char act er i zedHayiughdipxie gigsrnt fee gencrally treated with mineeH sowpiwde do émpravee al so
desi gne @fsgerﬁﬁ &R{m‘é wxide and the .
or gani ¢ co%ﬁgnengnﬂlo? t%e mat r | T%Nfﬁ&h en%tailé ﬁdown to use a silica’

and/ or al um ﬂmmemmmmmwmsmm lmmveathelquahty Oﬁmmm@om@saded t hat

Bgfgtégg;ﬁéog’v%réﬁo exterl mggngﬁﬁwgirong exposure ?QO gﬁ%ed ™

A goal itf otideorpexpeserd, specificaily itngloss, cadomstabilityy ardd the mchanmlcbrq)emhs oﬁﬂgrrent
that hag,a mneral surface treatment which exhibits good behavior in
exteri oﬁkﬁai nts. over tine, nost particularly in terns of |ow chal king and
good gl oss retention. ' - To this end, the invention concerns a

tsgaﬁgkgrnafiiswt%%n%ntg coﬁtha'wm nqf af‘ﬁt‘. ﬁ%@%m di oxide core u%oa}éer ed
of UV rays. It protects the organic matrix into which it is miroduced (paints, plastics) against
surface degradation from the effect of rays of this type.
At the same time, titanium dioxide contains photocatalytic properties that degrade the

existing organic compounds when they are exposed to the effect of those sameUVrays This - .
degradation is characterized by chalking of the paint, -~

| Mineral processes are also designed to avoid direct contact between the titanium dioxide

_andtheorgamccomponentsofthemm Toﬂ:usend, 1t1sknowntouseasﬂ10aandfor
almnmmn based mineral treatment. However, 7 has been observed that such surface mtments
were insufficient when the pigment was used in paint compounds for exterior coats with strong
exposure to sunlight.

A goal of the present invention is to present a titanium dioxide pigment that bas a mineral
surface treatment which exhibits good behavior in exterior paints over time, most particularly in
terms of low chalking and good gloss retention. i

To this end, the invention concerns a titanium dioxide pigment containing a titanium
~ dioxide core covered sequentially with a layer of zircomium hydroxide or



WD 98/ 32803 2 oxyhydroxi de, then a
Iayerof "Titanium hydr oxideor- oxyhydrOX| de, .then a |ayer of a phosphate

and sili cipitate, followed by g layer of alum num oxyhydroxi de.
The invent %gz"p‘é’?so concerns a process for the preparation ﬁ"if( ﬁr’grrent
consisting of - the follow ng operat I ons: .- an aqueous suspension

of titan O ]| S S c | ISt st,e _a layer
of zi rcoélél%%]&h gér’g‘ieln?fe ) “ff F?ﬁ‘vdgf gil R %“r"g%‘rb‘i“gat"é"d 0 f’?"h"é #‘é(’fe of
t he pi gnmdts;hcacoprmpxtate— fomweahseecbmtoﬁle:p:,mzmba&ﬁomﬁe t i tan| um hydr oxi-de or

oxyhydr-oxi de reci at ed or th rface of .the. I n
athifd step, fgeﬁgffg’}"g &tpegcgﬁsdycg | Epagien of E’Pb‘F#tac[oBﬁStB“ﬁ %he

surface tﬁéf:ﬂlbm:@@@mﬂ;ﬁns - in a fourth step; a layer of alum num
oxyhydroxi de is eci pitated r1 t he surface of { pi_grent ; - the
pi gnent is recﬂg‘l"éﬂ“st‘Wé’ p:t}ﬁf:plgmentsmr}c@ ly, . the i nventi on
concerns. the U, Hrstishbsa W%séﬁhﬁ%&bﬁd@%oﬂ%ﬁﬁém initated on fok N€T
detail's and advant ages of he invention will becone nore o ous to the
r éader &grfegeef gsmqﬂ:u on- and exanpl-es ‘are read o The |nvent|on

Core. “oover od 2xh B 4R A1 Sruilsatant ol 2 bibiete f AU

oxyhydr(sunfdmofﬂielp@m:tt;by a layer -of titani um hydroxide or oxyhydrOX| de,

e ot o oSl P FRALPS R bl B GREGL B B e ROt Vet

| ayers oeigaet;ng the titani um d| OXI de present” a general th| ckness:of . bet ween

50 and 100 [ers] an be d| s nt RUOUS r r oundi
ti.tani um di oxﬂ&é"fP?B%’eé?ﬂ’ ?% "m PR 0%, Rie 5‘% %ﬁg%‘#héﬁﬁo t he
i nvent i pigmeat;r outi nel y covered W|th - 0.5to - % zi r coni um:

hydr oxi de or oxyhydroxi de, es ed as ZrCIerr] - 0.05 to 1w -%
titaniumhydr(ﬁ%/ ’%?WW? SERPF®8sed as Tigerr], ~ -.0.2to

1.5 wt- %bhoiﬁﬁﬁi&cn@ﬁéﬁﬁ&s&@&r@&ﬂsewﬁﬂp@ézﬁ&uimpmsmdfhsﬁbﬂ to 1.5 wt-%

silica, expressed as SiJerr] - to 4 w-% al um num oxyhydr oxi de,
expressed as Alferr]derr]. ' '

Other details and advantages of the nvention will become more obvious to the reader as
_ the description and examples are read. '

The invention thus concerns a titanium dioxide pigment containing a titanfum dioxide
core, covered. sequentially with a layer of zn'commn hydroxide or oxyhydroxide followed by a
layer of titanium hydroxide or oxyhydroxide, then a layer of a phosphate and silica coprecipitate,
and finally a layer of aluminum oxyhydroxide. |

For the entire description, the different layers covering the titanium dioxide present a
general thickness of between 50 and 100 A. These layers can be dxscontmuous, surrounding the

© titanium d10x1de more or less evenly.

The pigment according to the nvention is routinely covered with: : .

- 0.5 to 1.5 wi-% zirconium hydroxide or oxyhydromde, expressed as Zr0,,

- 0.05 to 1wt-% titanium hydroxide or oxyhydroxide, expressed as TiO,

- 0.2 to 1.5 wt-% phosphate, expressed as P;0s,

- 0.2 to 1.5 wt-% sillica, expressed as SiO;,

- 2 to 4 wt-% aluminum oxyhydroxide, expressed as AL,Os.



t he perceht ages being expressed as w-%in ratio to the titaniumdi oxide
core.”~The i nventiomn-al se-conecerns -a-process for treating the surface of
this titani um di oxi de pi gnent. The pr,ocess i ncl udes the follow ng steps:
- an- aque&UE2E€pensi on of titani um di éxi de pignents is foFFEERSS/BEIE
inafirst step, a layer of zirconi um hydroxi de or oxyhydroxide is
precitated on.the _surface of the pignent; i L@ Second step, a
| ayer of ti taﬁFmo‘F%X%”’d ‘%)%ﬁ%%?ﬁ@??eﬁ?%tﬁ?fﬁ%d THBn t he
surface ofthe pignent; - in athird step, a layer of a phosphate
and silica ar,&{)o recrp t-ated on t-he sy face 0

th
ina fourth s P CERCSHS AT ﬁf?ﬁrgo&? : %@%Pmé‘&“@ﬁ the

sur f ace.gadmdédi e The Ro&REREudes the following stefte Pi gment i s recovered fromthe
suspensi on. The process, % consists of formng an initial

| ayer of zi rmmwwmmﬁemw ﬁ‘gﬁéwsaner&sw@@;;nydrox.de [src]

dlrectly on th &L%ﬁﬁﬁ gﬁ@.d '
titani um hydr%o§ or oxy r oxi thh'en at ,/5‘9%8?‘%?&[ at |s a p osphate
or “si:li Gm'faceooﬂle@tgqmt;at e, and-lastly .a |ayer: of -al um.num oxyhydroxi de:

Tt ot oy e e 1985, 8BRS ARG RUBPTT 0"

whi.ch alsm'fqnbefﬂnb@igmem;n rutile form Th| S._.suspensi on may be forrred by any

rocessen. - e BE RS R A PR R e KAFEE oA Bl Bn e B inis

suspenspipthestfll i €s.routinely between 100 and 500 g/l. This™

di spersi on may, p055| bly contain, a dlspers nt..in order to gae perse and
stabilize it - Pgoghstep gﬂf fn s igRFecH

di oxi depfireRer sion with the ai d of the said. di spersant The di spersant may
be selected from_anong the fol | owi ng: am no 2-nethyl 2- propanol 1;

pot assi um or M@W"@tmﬁe@ﬂl‘?@s‘ﬁhm assi um or sodi um

hexamet aphos fhatRecess) heaRbnshik 3F | fenis@ lsh Sinital 14ye} hbe%ydnuﬁn ahRxfaRPG. Yer s
such as ammoni um salts_or, polaiacryl ic _acid sodium t he event

di sper semitEdmride onoxyhpEpH m@wcqqf&em%éome segader al | y
in a copgends @bt B %xk}hy"wﬁae,/%a 4 #iddO}@ ddies ta'ﬁh@éﬂhh'ﬂg‘ & gidade

wei ght, expressed _ as PLerr]
' coprecipitate, and lastly a of ammnum oxyhydromde

Tens W

_ According to the invention procedure, one starts with'an aqueous suspension of titanium
dioxide pigments containing titanium dioxide, the majority of which are preferably in rutile form. |
This suspension may be formed by any method known in the profession, as for example sulfate or
chlorine processes. ' _

_ The concentration of titanium dioxide pigments in this suspension varies routinely
. between 100 and 500 g/L .
| This dispersion may possibly contain a dispersant in order to disperse and stabilize it. Ft
can be obtained specifically by grinding a titanium dioxide dispersion with the aid of the said  ~
dzspersant. The dzspersant may be selected from among the following: amino 2-methyl 2-
propanol 1; potassium or sodium tefrapyrophosphate; potassmm or sodium hexametaphosphate'
polymer alkaline salts; or polyacrylic acid copolymers such as ammonium salts or polyacrylic
acid sodium.. In the event dispersants with a phosphate base are used, they may be present
generally in a concentration of 0.1 to 0.5 Wt-% in Tatio to the titanium dioxide weight, expressed
as P,Os.



WO 98/ 32803 _ 4 C
PCT/ FR98/ 00103 - - - - -~ The surface-treat-nent---process is.generally
perfornmed.at.a.d.enperature greater than, 60 [err]C This tenperature is
mai nt ai ngzaaf'%'?z‘t%ﬁe entire process, but 4one may also sinply ¥ e e
tenperature of the original dispersion above 80 [err]C then continue the
treatment without a heat source. . Bhe first treatnment step

.consi sts of deposi ting a | ayer of zirconium hydroxide or oxyhydroxide onto
‘the surface oflbeiserisse geatmentriocesighspemEy pirfamnedat.a temperature grebter thag 62 PC.S

first steg. é§ ofole] A1V i.de. or- hydroxi.de is.routinely
pr eci pi t at d %%1%32%@0% tﬁg}tg%angégﬁcﬁ’fﬁ%% o3 oMY SRS T3 %?osen
f r om- ano tappewmiture ofi thenoriginal dispersion atowe 80 *Coheh cstihfieathe freZtieiORihkim & gy | de,

~or zircopi um oxychloride. - ‘The amount of hydrol yzabl e zirconi um
' conpound ¥t oduced during this first step is generally-between 0.5 and
; 1.5 wt-%in ratio to the titani um dioxide core.-to.be treated, expressed as .

“ZrJerr], and _preferably between 0.2 ggﬂo'l_f'_S% ' . The second
treatment s-t'é'ﬁ%@i@i iggafney SE@p?}?F’FFn‘Qf-a-_ 843 - 2olaven efpireniuny dydrxide apr
. oxyhydr O&yﬂﬁdr@ﬂﬁ%ﬁt@%e%c@%ﬁh%ig&ﬂ%ﬁtﬂoﬁgﬁwec' pitation.

hag:

During thi's"second step, a |ayer of titani ydroxi de or “oxyhydroxide is |

routinely pr.ePipng hivdirst stem 8 leen s usrgonivmt hydeaxidscorhgrybpdrozidel i roptindly t ani um
chosen fﬁr@ﬁfz'@fiﬁnﬂ ?i ggj]ﬁﬂ%ﬁ r &gﬁ r@gé hleride, of. titanium
sul f ate. ! eéarm n rc}?&h%?g?’glyza ethl a%#%%ﬁ%%ﬁﬂc#%%ced
during timsosemenifats, zeponiyen ertlixstifate cnpmitseshidridey@eircditb ogphlofidar, . % | n—-ratio -
to the titani | OX] 1rea expresse s Ti rr . -
To obtain pr eﬁpp%?%ﬁgﬁhg&]ﬁyz%?eogﬁaﬁesi El, %%WW@(@%QS%%&%&%&?& nmed at -
a pH r ogenerellybdtwétandefand bet-8 npatisf torthdtitanitm ddxideorects be grested, akpryssb®
controlle t he addij t.i on of ,an,agjd and/or a base such as sulfuric acid,
hydrochI%%@zﬁ%‘{]?fe’%fagjgébgﬁ?ggiaB??‘gé’d soda or potassium ' The
third processing step consists of depositing a | ayer of a phosphate and
silica copregj,pitate onto the surface t he pi nt precjpjtagion.
During this fﬂﬁrwmg?“aﬂta%@r oSy h%?ﬂﬁg‘?gagﬁg“s‘?#l)g@gm? ERXIGSi Pat es
are r outoxyigidyoxidepicihé sirfack dfithepigaenn by patsipititin. can be hydrol yzed from
phosphorus ang si! &' eina"95e7 i DrMRA%: nydroxide or oxyhydroxide is routinely
precipitated from a compound that can be hydrolyzed from titanium chosen from among titanium
chloride, titanium oxychloride, or titanium sulfate. ' . | '
The amount of hydrolyzable titanium compound imtroduced during the second step
generally comprises between 0.05 and 1 wt-% in ratio to the titanium dioxide core to be treated,

expressed as TiO,

-

. To obtain precipitation of hydroxides, the first two steps are performed at a pH routinely
between 4 and 6, preferably 5. The pH can generally be controlled by the addition of an acid -~
and/or a base such as sulfuric acid, hydrochloric acid or acetic acid, and soda or potassium. -

The third processing step consists of depositing a layer of a phosphate and silica
coprecipitate onto the sﬁrface of the pigment by precipitation. |

During this third step, a layer of a phosphate and silica coprecipitates are routinely

- precipitated from compounds that can be hydrolyzéd from pﬁosphorus and silicium chosen from

among;

>



- phosphoric acid, phosphates such as potassium or sodium

tet rapyphosphat e. pot assi um or sodi um hexanetaphesphat-e—poetassi-um.or. ... .

sodi um tripolyphosphate, sodium dlhydrogenaphosphate
sodi um o cﬁ%& ®2i um si | i cat es; . The amount of hy&FERITEHIR
phosphor ous conpound |ntroduced during this step is generally betmeen 0.2

and'15wt %ln [ GO o ed. €. ressed
as Plerr]g err] ié&-ﬁyg{r%l %o%‘f%gs%m u %%n“ﬁ‘oumft‘l S ’gé‘ﬁ‘efq’? %s%e?pmeen
0.2 and pb&smmm%n godigrh| me!apnOSQM@, Mmmmﬁlse&Memly@hﬁcpm gdbmessed,

expr ess To obtain preci pltatlon of- the .
phosphaﬁ%@ﬁ % éj%oprem pitate, ‘this-step is routinely - -carried- out
“at a pH bet V\emdﬁmﬁmq;o&smﬁh&hcd&s;:an be.control | ed by adding. phosphorl € acid

and/ or her acid su furic acid or drochl qric |d The pH
can al so be %ﬁt%"%@f 013'7'? é P‘F’r’@”"b’ﬁ%é%?ﬂﬁ" g‘&?&
siliciu beGRIZR QRS 1&%%%%@%ﬂﬁﬂmmﬁmm@9&eﬁﬁ,

si mul t aneous and/or alternately. That is the case, for exanple, vvhen
phosphosB:0s> ebmdzab@béq)ﬁhwsmmwm (-2 8ndbp meds i Tetie oo

The anpypta. ofn B %ﬁe&l inds introduced are adjusted in

order to preC| p| tate a lfayer copreC| plé%jate providing a P/Si atonic
rati o of between-03 and.3, pr eferably .between.0.6 and 1. 2. s

di sper s on ot o PrfpfeRREH RS B MRECLACRIAL bl SRbat 1S
gont ri bﬁ]ﬁdidﬁlgragmﬁdeimmiﬁd? t'ﬂlelpﬁbcaalhumu'oﬂbd‘zy adihnt@piioqﬂnnc am&mﬂi[nrfétstl

acant 85t 4 et 58 ol ool o bErione i AR rmnlon e sppelied y ©
' corrpouniiﬂroducmqhephosphdms basédnaddhbe ahuemtlasaim coppoaids thad faret gdipnto forns! thex i de

Payer coprecipiae spimgeiehy 4t WRESRDG I B B o fob PO NFAPBPRAER NS an

al - um ni a0id SsbFAMeRicaR are ysEddiripg tarecipitation. - One routi neI y
precipitates this last layer froma hydrolyzabl e al unbni um conpound such

The amounts of .phosphorus and silicium compounds introduced are adjusted in order to
_ precipitate a layer of coprecipitate providing a P/Si atomic ratio of between 0.3 and 3, preferably
between 0.6and 1.2, |

- If é dispersant with a phosphate base. was used to stabilize the starting dispersion of
titanium dioxide pigment, the amount of phosphate contributed by the dispersant to the amount of
phosphate introduced during the third precipitation step will be reduced. | '

It is advantageous to introduce the phosphorus compound then the silicium compound -
sequentially info the aqueous dispersion of titanium dioxide pigment.

The fourth step consists of depositing an aluminum layer.
Here and for the description, an aluminum layer means an aluminium oxyhydroxide
precipitate. '

One routinely precipitates this last layer from a hydrolyzable aluminium compound such
as  basic hydroxylated salts, and in  particular ome  may



as basi c hydroxyl at ed salts, _'and in particul ar one

may WO 98/ 33803 : .67 : e e

PCT/ FR98/ 00103  sel ect sodium alum nate, basic-alum nium chiori qQ’_ or
al uni ni 0HP 5&P&82t at e hydroxide. Al unmifum sulfate may al so BETHREYISITS -
The amount of hydrol yzabl e al um num conpound i nt roduced during this step is

routinel between .1 _and § wt-%Q [e,[ atN ratio to the weight of
t he titéﬁfﬁﬁ%’&lﬁ%‘f’é% ““&L&:eﬁ%‘]ﬁdg a‘ﬁd Bt %‘ ARt WEEH-B% and
4% Aluminum stifits may sled P used.i on i s carried out at ' the pH necessary. for

precipitation,of the u 'nu ThIS H r'ra “8 betyveen 3 and 10. L
Preferably, &h@%‘%@%& 3’3# TG tRIS §iEP & ORS¢ he-

addi.t i OBetkers ¥l dnlirS w36 o€l ALC;, in ratio toAﬁé Wm@ﬁ%bﬂﬁrﬁﬁtxﬁmtsﬁbhu@ 5B be ”

ripening may be performed. This consists of stirring the reactiona
m xt ur ePEressid, pud prefenblyibsivest 2%#ed fildr ol yzabl e compounds that enabl e’

precipitation.’ : Preferably ripening tinme is from5 to 30 mn. at
each step. ' Fol | owi the reC| pitation steps, the pignents are
- separ-at ed- frahistpn@ipliamnu QHsmmlfmmsmmmmeﬂmt hod,

such as, {1l L hgn nment erally

washed £ w;‘?’% ﬁjﬁ'# an m&grlgnl 8"‘“’11; &pﬁ%%ﬂ%?% #r@ﬂ‘?g& lréé‘tﬁ‘?’dl ng to -
the i nvhumdlaidxythﬂaﬁltbnoﬁsmm wi t.h. organi.c ._corrpounds to control -
properties specific to their usé such as gloss, dispersibility, wetting,
“and stabilization. These organi ¢ conpounds may be chosen from ampag |iquid

or 50l 1 pol At prbpbitohsepyshenkis m8) Be AL KD Siiighe oSS,

et hoxyl at ed .not; trjnethylol opa T trimet hyI ol ethane (TME); .
et hoxyl‘ﬁ"@ﬂ“"g “'B‘i“ﬁ%‘ﬁ‘rfgtf?lt’@{ﬂ? Q%PRB’E fHiheteeable BrRFBYRRR nes such
as tri et hancpreferdbgy, hﬁ&ﬁgmﬂeﬁﬁoﬁc&tasme&h panol (AVP); or even -

silicone based products ~ This organic process may be carried out in
aqueous phase fol | ow ng the fourth precipitation step, or after the

pi gMent s . ar erdiiolwifd the precipitation B, 8 YRHdn hrs QB&SHA Frokn1Be H§8d BhasPbOBENT S
accordlng to the |nvent|on I n,coatin co ounds, especially paints, and in

pl asti mwm%hmréﬁh%ém&a@ SFBY to the invention prevent s
bl ui ng Overi'fﬂeﬂﬁepigmeniisgeneraﬂywashedinwaxer,drhd, and micronized.

The pigments according to the invention can also be processed with organic compounds
to comntrol properties specxﬁc to their use such as gloss, dispersibility, wetting, and stabilization. -
These organic compounds may be chosen from among liquid or solid polyhydric alcobols such as
polyglycols with low molecular mass, ethoxylated or not; trimethylol propane (TMP); trimethylol
ethane (TME); etht)xylated trimethylol propane; liquid polyphosphates; hydroxyamines such as
triethanolamine (TEA); 2-amino-2-methyl-1- propanol (AMBP); or even silicone based products.

This organic process may be carried out in aqueous phase following the fourth

| precipxtahonstgp,oraﬁerthemgm:ntsaredned.. '

The invention concerns the use of pigments according to the invention in coating
compounds, especially paints, and in plastic compounds for which the pignient according to the
inventton prevents bluing over time. '

' The pigments according to the ivention may also be used in paper laminates.



The pignents- according to the invention nmay al so be used in paper
| ant nat es. WO 98/ 32803 7 S
PCT/ FR9 1303 The fol |l ow Bg exarrpl es are il usid-atdogme t he
mvenh%ln& d’o not limt its scope. EXAMPLES Pl‘epal‘atl%%llk"l of a ?lggrrent
accor.di ng to t he i nvention A titani um di oxi de suspensi on :
- concent r at ed ThO130Ring kkariysies 208 Moslieeslof ¢ RuaHict BEEE mBRmik #96-8p8.n0 Met hy|
propanol (AI\/PQOE inraiio to titaniumdioxide weight, then diluted to 350
g/l . eated to a tenperature of approximately 80 C, then heating
I s~ di sconti nued. First Layer The dispersion's pHis .
adjusted to 5 by adding sulfuric acid. To the dipersion is -added -
1.1 w -PreprGitoniof 3 pigmembaicording forfhe WFEE#AR of the titaniumdioxide to be
treated, in the formof a zirconiumsulfate acid solution. Sai d
addition takes place over 7 minutes. The pHis controlled during addition
‘by..adding .sAditanitim dietidesspehsidn apnbeirated to 900 g/l is ifteduced sgroimdiaber®iXt ure i s

above ratasius el dmpe LMEo0y ety i R mRHE e gt 3001 e

titani ugm, dl-oxide to be treated, in the formof a titani umoxychl ori de

solution. . _" Said addition takes ' 0 e | ng V\/m ch
SOLULON. | i et b AR N S D “The'
reactional mxture is subsequently stirred for 15 mn. . ‘Thll‘d _
Layer - To the above reactional nixture is added: 0.4 W-%
P[err]Qerr]Mtlo to the titani um d| oxi de to be treated, i.n"the—form
of a sodi umya L&@@Is sulfiricacid- 0.7 Wt-% Si Jerr], in

ratio to the tit n| um IOXI eto be treated, in the formof a sodium
To the dispersion is added 1.1 wt-% % Z10,, in Tatio to the weight of the titanium dioxide to

be treated, i in the form of a zirconium sulfate acid solution.

 Said addition takes place over 7 minutes. The pH is controlled during addition by adding
soda at between 4.8 and 5.2. _

The reactional mixture is subsequently stirred for 10 min.

Second Laver
To the sbove mixture is added 0.15 wt-% TiO,, in Tatio to the weight of the titanium

didxide to be treated, in the form of a titanium oxychloride solution.

Said addition takes place over 5 minutes, during which the pH is held between 4.8 and
5.2 by the addition of soda. |

The reactional mixture is subsequenﬂy stirred for 15 min.

Third Layer _

To the above rmcuonal mixture is added: S

-04wt-°oons,mmuototheutammdlomdetobetreated,mthe formofasodmm B
hexametaphosphate sohution; oo

- 0.7 wt-% $i0;, in ratio to the titanium dioxide to be treated, in the form of a sodium
silicate solution.

Said additions take place over 10 minutes, during w]nch the pH is held between 7.8 and
8.2 by the addition of sulfuric acid.

The reactional mixture is subsequently stirred for 10 mm.

>



Si | cate sol ution. Said additions take place over 10 m nutes,
duri-ng-whi-ch-the pHis held between 7.8 and 8.2 by the addition of

sul furic acid. The reactional mxture is subsequently stirred for
10" i n. WO 98/32893 Fourth Laye® The pH is FHHEEFTH 9.5

wi th the soda. To the above reactional nediumis added 3.1 wm-%
AI[err]CIerr] in ratio to the titani um di oxtde to be treated, in the form
of a sodi um &REEEEEe sol uti on: " Sai d addi tion takes pI ace over 10
minutes, dur TGk Llhstel & Rbiwith deabdh. bet ween 9.3 and 9.7 by adding sul furic
acid. - e reactional mxtur(«iie 3 suby ‘3{1‘1}3”“ .stirred _for 30 mn.
The dlSpﬂSlEﬁﬁ@WWéﬁ”ﬂPﬁ@e d 3.1 Wtrva Aly it BERR AiGRASA s

obt ai ne%&r&&&%&dﬂﬁ&a@&%aﬂhﬂa&e@u@en dried at. 150[err] C for 15

hour s ey are then surface treated with trinethyl ol propane at a

rate of 0.5 $aid@edition takiselace overd Ovigingny, duting Whick thepi iskeldibetwiear 8 nie
treated Pi gnent s : Three commercial pi grrent s are
used prgzg?ﬁ?%@@%#xﬁ%?‘ow ng characteristics: - Conparative pignent
1: titani um Thepehdtienslinguerstis sbvamentiy\siitréd for 3dmimce treat nent” having a base .
of 2.8 wt-%Al[err]Cerr] and 0.8 wt-%ZrJerr]. - Conparative ,
pi gnment 2: titani um di oxide pignent covered with a surface treat nent havi ng-
a base of Sﬁha&s&swn[lgﬂaﬂﬂt&éd.] 0.6 Ww-%2ZrQerr], and 0.6 w-%. _—
Plerr]Jerr] arat.i v nent titan | oxide pignent
cover ed V\nthT’éFE‘BFlFﬁ‘c‘@’g& ﬁtﬁg‘?"ﬂ W’ﬁé@e wf{eﬁn%\{yﬁﬁﬁe{“e “?gerr] _
and 5 Wso% Sir b Bbds. Tests and Resul ts = The pigments were tested in =

a__f ormita-for ext oy Oswfgcétr-]éa.isedmthtmnethylolpmpaneataraieofO.Swt-%mrauotothe

weight of the titanium dioxide to be treated.

 Comparative Pigments

Three commercial pigments are used presenting the following characteristics:
- Comparative pigment 1: titanium dioxide plgment covered with a surface treatment
_havmgabase of 2.8 wi-% AlL,O; and 0.8 Wt-%ZrOz
- Comparative pigment 2: titanium dioxide pigment covered with a surface treatment
having a base of 3.5 wt-% AL,Os, 0.6 wt-% ZrO,, and 0.6 wt-% P,0s. | o
- Comparative pigment 3: titanium dioxide pigment comd with a surface treatment
having a base of 2.2 wt-% ALO; and 5 wt-% SiO;.

Tests and Results
' The pigments were tested in a formula for exterior paints. ~

_Ilr_egaratxon of the paints ' N

' Four paints having a pigment base as descn'bed above were prepa:ed.

The paint had a base of an alkyd and melamine binder in a 70/30 ratio by Welght. The
amount of pigment was approximately 37 wt-% :

 Said paints were applied to an aluminum base to measure chaﬂqng or to a glass base to

measure gloss, in a thickness of
-



Preparation ofthe paints Four paints having a pignent base as

-descti-bed-above- wer-e--prepared.- - - The paint had a base of an al kyd and
nel amine _binder in a 70/30 ratio by wgight. The amount of pigneat, was
appr oxi et &¥57%7 wt - % Said paints were applied td-‘pf ‘ﬁ‘%%gﬁv\%um base

to measure chalking or to a glass base to neasure gloss; in a thickness of

bet ween., 400 and 9Q.[err L 1 e drded fan 30,000, hen cooked
for’ 1301[:??’??"‘(9[&?%% ’gﬁﬁi‘nﬂ.%m;%?ym%%%%{re%é‘f egoé%rﬁ% = LchlP'?E)‘I‘I’i‘é' al um num

- bases coated with paint were placed into.a QU/B accel erated.aging devi ce.

The agi ng cyzl-golwa,csdacsﬁfol | ows: - : - 4 hours of UV at a tenperature of
60 [err}C -t ACTaleC a8l -4 hours under noisture at a tenperature of 50

[err]C. . The ahmiias bassswoitad with paint were tplaceds imé aaQUWB, actHieratdt] famgent

coat ed bases_were neasured %qgl;) . - gloss at 20[err]C using a gl oss
met er , - device. Thc'as%miwc*ﬁa A& on al umi num bases. To neasure Helnen =

chal ki ng, adhqs;b%&mtwofmm,mﬁt of the surface of the aged
base, then rernoved fromit. The optical density of the adhesive tape that -

was applied td hote mdeangidmn ot armpeiute fsBkCanay with:it a portion of the-
chal ki ng was then neasured. The' chal ki ng measurenent ‘corresponded to the
percentage rati-o of the optical density of that neasured for the clean
adhesi ve tapMechsfemantsadher ence. The hi gher._the nunber, the greater the

chal king ratg,, - ResybL - h@ Esuféa ing reached a
- saturati.on vﬁlltﬁrg]so%fa%gx’ofh -t%oa-t-eda? t_hvgggn 0 .?%LC()O QUVB cycl es-for the
pi gment accos glosgatt20 °Clusing agloss meser, _ - -at the end of 875«QUWB—cycl es
for conparati i t .1 . - or
~ conparative b%ﬁﬁ%%gmdmmﬁaf%%%%ngﬁgﬁc%%s@é%%.

conpar agtickeo RipafiofitheIurface of the aged base, then removed from it. The optical density of the
adhesive tape that was applied to the aged paint and that took away with it & portion-of the
chalking was then measured. The chalking measurement corresponded to the percentage ratio of
the optical density of that measured for the clean adhesive tape before adherence. The higher the

mumber, the greater the chalking rate.

Results
Paint chalking reached a saturation value of 80%: .
- at the end of 1000 QUVB cycles for the pigment according.to the invention;
- atthe end of 875 QUVB cycles for cqﬂxparaﬁve pigment I;
- at the end of 585 QUVB cycles for comparaﬁve pigxﬁent 2;
- atthe end of 875 QUVB cycles for comparative pigment 3.

After 120 aging cycles, the paint’s gloss was: |
. 66 for the pigment according to the invention; | | .
= ‘60 for comparative pigment 1; -

- 66 for comparative pigment 2; ' -

- 62 for comparative pigment 3.

It was observed that the specific mineral treatment formula according to the mvention
assures the paint of a slower appearance of chalking, and gloés retention at least as high as that of
the comparative treatments.

-



After 120 aging cycles, the paint's gl oss was: - 66 for the pi grrent
‘according-to the inventi-on;-— —--—--=60-f0r conparative. pignent 1;

- 66 f ok ative pi gnent 2; - 1p - 62 for conparati - 3.

It was ob‘ger’ve that the specific mneral treatnent for rrul%égtﬂcﬁotr[glmﬁ‘g to
the invention assures the paint of a slower appearance of chal king, and

gl oss retiention at Ieast as high agctAmisof the conparative -treatnents.

WO 98/ 32803 100 CLAIMS 1. Atitanium

di oxi del pﬁgﬁmﬂm @na%@zmh%ﬂ?ﬁmatmﬂbﬂcmm 2acerp 08 tioiunk tdiexidem y
di oxi de t I dob@ nd %%y

oxyhydroxi 8e t a aygrﬁ%%&ﬂ%l tanPﬁﬁxﬁ%%X| &g}lraa%]x y%{ag %t: t hen

a | ayer oh@l@hbﬁbﬁﬂe@rm¢m®atb@pﬂ%’stm4MEaGMd sitica cdpraczplwhty, axdl ayer
of alumn X dr 9 ﬁf he pignment according to the above claim
character:ﬁg] é/ilgﬁ tozﬁft it 15°C dég‘é‘ge'vmt_h: - - 0.5to 1.5 w-% zirconium
hydroxi de or oxyhydroxide, expressed.as Zr(err], =~ - 0:05to 1 w-% . .
t[panl dr oxi de or.. 0X\ oXi xpressed er - 0.2to 1 5
%p%]sﬁ{?zﬂ%n ?Pﬁ g‘éé Eaﬂfild%é%’?’m tana g’?‘@”[’ﬂ%wt %-silica,
expressed &ﬁsﬁllqﬁf-ﬂmcommhy&oﬁﬂe&d@%@{xwmom de, expressed
as Alferr]Jer percenta gs beij ng expressed .by weight in ratio

to the tuté’rﬂSJm]ldFv&PHEm&#Yém <xprgysed pehiOeng t he surf-ace of a

titani um dl%qgﬂ_glﬁww { 3,0,C | n that it - includes .the
foll ow ng steps - an aqueous suspen5| on of titanium dioxide pl grrents

i s forned: 02to 1-5%%@10%@191'3@?@# Si@xl ayer’ of zirconi um hydroxi da- or.

oxyhyroxrdg o€ gﬁﬁﬁ%ﬁ{ e:§5i5§s of t he pigment, ' “in a
second step,té’gvJE er o &?anl um Ry dr oxi d% of oxyhydrOX| de is precipitated
on the sm@ma@geﬂemmm Wﬂghfmmﬂolthﬂaﬁmmdlgndpcora | ayer of :
phosphate and silica coprecipitates are precipitated on the surface

of t hepi gnent ; - in a fourth step, -a layer of al um num oxyhydrOX| de is
preci pidt & pobces ﬂ)hge@mgftb,@gm'&cetoﬁg titanium dioxide pigment, characteristic in that it -
includes the following steps: : :

- an aqueous suspension of titanium dioxide pigments is formed, -

- n a first step, a layer of zirconium hydroxide or oxyhydroxide is precipitated on the surface

of the pigment,

- in a second step, 2 layer of titanium hydroxide or ciyhydroxide is precipitated on the
- surface of the pigment,

- in a third step,.a layer ofphosphate and silica coprempﬁates are precipitated on the surface

of the pigment,
- mafourthstep a]ayerofalmmmmoxyhydromdelsprempltawdonthemrface of the

pigment, |
- the pigment is recovered from the suspension.

4. The process according to the above claim, characteristic in that the treatment is carried out at a
temperature greater than 60 °C. - | '

5. The process according to either of claims 3 or 4, characteristic in that during the first step, one
precipitates a layer of zirconium hydroxide or oxyhydroxide from a hydrolyzable zirconium
compound chosen from zirconium sulfate, zirconium orthosulfate, zirconium chloride, or

. zirconium oxychloride.
¥

gy, -



pi gment, - the pigment is recovered fromthe suspension. 4. The
process according to the above claim -characterkstie—-n--t-hat--t-he- treat-ment
is carried out at a tenmperature greater than 60 [err]C.___ 5.  The process
accor di &?%323?1 her of clains 3 or 4, ?‘bhar acteristic in th‘ﬁ*"ﬁ%?sf'ﬂ%% he
first step, one precipitates a layer of zirconium hydroxide or

oxyhydr gxi-de_{1 r Z 2l ound, chese

zi rconi gmﬁs] a%gacam r ﬁ%mab‘lb OSlﬁ&?‘é‘tte c%alrifconl uj‘r’% ChIoTT0E? ﬁm?“ep’

zi r coni umbesweeh 00T amdel.5 wt-% of a hydrolyzahle ihmpmcmmd:mmdcﬁg t}teomammof _
clainms 6 t char c hat during-the first step,

bet ween O%Xé%‘ro’ie E"Rf&s- haS ﬁfoc% yzabl-e zirconi-um conmpoeund in-ratio to
the titanium : di oxi de core, expressed as querr] i s introduced.

7. The ess accor to apy of clai t hr-ou charact eristic in

t hat dufﬁ{fﬂrﬁ%s%%‘i%‘%@g é@“’ﬁ E‘F‘iﬂz’ﬁ @Qaﬁi“il“g’ilf‘eﬁ“ dermg Bie BRYRG dr oxi de
oF .oxyhydisRx] & ﬂy&léfzamlenh doixide i Wy RIFTR e Fbn® ROSRIFARE

tltanlumch ori de, |tan|umox chl oride, or tltanlumsulfate 8. The
priocess” atiEeim srynogndehpse ot WQ@WBG@WUP°WQP§@%@¢¢@WW hat
during the second step, between Q.05 and 1 wt-% of a hydrol yzabl e
titani um corrpound inratiro to the titanium _ dioxide core, expressed as -
Tigerr§ mmmmgwmomM@mascmmm@dm&esm@ 3

t hrough 8 R rried out -
at a pH b %%&%%S %%hiﬁﬁ%géhﬁw process acg%%‘g'l&% §°3°rn§3“o |ms 3 X

t hrough 9d10xidacae,tapre§edesT1|®z,tlhmodmed.ng thé third st ep, .@ne\-
precipitates a | ayer of phosphate and silica copreci-pitates from .
hydr ol yzabl e phosphorus and- silicium conmpounds chosen from anong:

- phosman:epmessdccopdin@mhayeﬁclamslthsugirﬁ,ahmmmmmshaﬂtberﬁrsttwostepsm
‘tetrapyro hat e t assi - sodi um hexamet aphosphat e, potassium
or sodi un&tﬂr“?‘gﬁt ’;ﬂﬂﬁg 4%18% um

10. The process according to any of claims 3 through 9, characteristic in that during the third
step, one precipitates a layer of phosphate and silica coprecipitates from hydrolymble
phosphorus and silicium compounds chosen from among:

- phosphoric acid, phosphates such as potassium or sodium tetrapyrophosphate, potassium or _.
sodium hexametaphosphate, potassium or sodium tripolyphosphate, sodium
dilydrogenophosphate, and

- sodium or pdws_sium silicates.

11. The process according to any of claims 3 through 10, characteristic in that during the third
step, between 02 and 1.5 wt-% of a hydrolyzable phosphorus compound in ratio to the
titanium dioxide care to be treated, expressed as P;0s, and 0.2 to 1.5 wt-% of a hydrolyzable.
silicium coi:npmmd in ratio to the titanium dioxide core to be treated, expressed as SiO,, are,.  ~
introduced. | ) |

12. The process according to any of claims 3 through 11, characteristic in that the third step is
carried out at a pH between 6 and 9. '

13. The process according to any of claims 3 through 12, characteristic in that during the fourth
step, one precipitates a layer of aluminum from hydrolyzable aluminium compounds such as -
basic hydroxylaied salts.

_
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di ﬁydr ogenophosphat e, and - sodi um or pot assi um sil i cates. 11.

-The process according to any of clainms 3-through 10, -characteri-sti-¢ i-a-that--- -

during the third - step, between 2 and 15 wt-% of a hydro | e
phospho™i@%&&HHFound in ratio to the” b2 titani um di oxi dé’ms}@%%

treated, expressed as Plerr](err], and 0.2.to 1.5 w-%of a hydrol yzable

siliciumec, nmpound i n ratlpn;t,o,the ore, to b

‘expr essaft 5 FPESACF{rdng fgasy of cmm&? ﬁ‘%rqu%cgeﬂfg b"r’%’ggess accordl ng
to any of &é@bﬁbﬁZﬁm&m-%hfa@ymMﬂmmmmﬁmdﬁméwmde is
carried out "at a pH between 6 a.n - 13.. The process accordi- ng to- any .

of clains @W@ﬁ%ﬁmﬁm ﬂ"?fi?‘i?% n that during the fourth-

step, one precipitates a | ayer of al.um num from hydrol yzabl e al um nium
conpounds such as basi ¢ hydroxyl ated salts. ' WD_98/ 32803

12 141>ﬁm0§ﬂw@mnhw@ﬁdmgrtg°%6ﬂsah‘gﬂcﬂ e 4smE the FPCSBRATCORGE to cla
characteri Bhida between 2.5 and 5 wt-%
of a hydro yza %‘%I %I un‘%g%g& S{ld |n&rcat| 0 to'pt he titanium . dioxide
core, expressed as Al [err]qerr] is introduced. 15. Use of the pignent

according to clains 1 or 2 obtai ned using the process according to clains
3 through 14 in pal nt, pl-astics and paper |am nate corrp,ounds

anra
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