PROCESS FOR THE PREPARATI ON OF Tl TANI UM DI OXI DE BASED

COLORED PI GVENTS The i nvention concerns a process for the
preparation or _trrantum aroxrade based cot UTt'u proments—The—tnventt+on—also
. concerns ‘the colored pignments obtalned through this, process.
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To that end, the invention concerns a process for the preparation of titanium
dioxide based colored pigments including the calcination of anatase titanium dioxide until
complete transformation of the anatase titanium dioxide into rutile titanium dioxide, in
which an anatase titanium dioxide with a rutilization temperature of at least 1000°C,

. preferably at least 1060°C,, and a sulfate level, expressed as SO, of at most 1 wt.-%;
: preferably less than 0.8%,is used.

According to a first essential characteristic of the invention, the titanium dioxide
- ‘used must have a sulfate level, expressed as SO;, of at most 1 wt.-%, preferably less than
0.8%. It was noted that starting with an anatase titanium dioxide with an excessively high
sulfate level yields a pigment shade which is not sufﬁc1ent1y intense. The lowest possible
sulfate level is more advantageous.
The sulfate level is easily determined by the person skilled in the art- usmg any
one of the methods of analysis known in the art, for example, by x-ray fluorescence.



This sulfate content in the anatase titanium di oxide may be controlled
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(vol. 18, p. 574) and Kirk Clhrrer (vol. 23, p. . 146). Preferably, the
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To avoid the influence of extrinsic parameters (such as the exact conditions of the
rise in temperature), this determination takes place under very precise operating
conditions: the anatase titanium dioxide sample is placed on a flat platinum substrate and
kept in a confined atmosphere (without air currents) during calcination, for example, in a
closed chamber. The temperature of the chamber is-increased at the rate of 5°C/min. up to '
1250°C.

Diffractometry measurements are taken between 650°C and 1250°C. At regular
intervals (for example, every 50°C), a diffractogram is drawn, the acquisition time being
fixed at 10 seconds over an angular range from 10° to 60° scanned by steps of 0.032°,

Preliminary experiments are performed in this manner with reference samples of




100% of rutile phase and 100% of anatase phase, respectively. On the
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- hydrolys1s of a titanium sulfate solutlon,

- filtration of the hydrolysate, :

- washing of the filtrate with water,

- resuspension of the filtrate in water, and

- atomization of the resulting suspension.

Accordmg to another embodiment, the mixing a) may be performed in solution

- starting from anatase titanium dioxide particles suspended in an aqueous medium, with
the average size of the particles ranging between 40 and 60 nm. Prior to grinding and
~ calcination, the water is, in this case, eliminated from the aqueous suspension. This

second embodiment is even more advantageous insofar as it results in pigments that have -
even more intense colors, in comparison to the first embodiment according to which the
mixing operation a) is performed dry starting from the corresponding anatase titanium
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/ "~ And finally, the invention concerns the use of an anatase titanium dioxide with a
‘rutilization temperature of at least 1000°C, preferably at least 1060°C, and a sulfate level,
expressed as SO;, of at most 1 wt.-%, preferably less than 0.8%, for the preparation of
- titanium d10x1de based colored plgments

The following examples are for the purpose of fac111tat1ng comprehens1on of the
- invention without restricting it.

EXAMBLE_;L Determmatlon of the rutilization temperatures of anatase titanium
dloxules

The samples used in the examples have the following characteristics:

- sample 1: G5 powder marketed by the Rhéne Poulenc Company. This titanium -
dioxide has a BET specific surface of 300 m*g and a sulfate level, expressed as SO,, of -
less than 0.8 wt.-%; the powder is in the form of an agglomerate of particles, with the -



less than 0.8 wt.-% the powder is in the formof an aggl onerate of
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—ctose—to—t5tertim Sapte—2—cohparative—powder
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VAT

pi gnent s with a rutilization tenperature of 1080[err]C.
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W th 1080°C. chrom um oxi de (CR203) and anti nony oxi de '
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Then these ggjelets are calcinated for 12 hrs. at 920[err]C in an oxygen

at nosphere. Next, the pellets are ground prior to cal CI nati ng
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prepa ed I_ M elgx'eparai:lon of the anatase titanium dioxide based colored plgments
with a rutilization temperature of 1080°C

The anatase titanium dioxide powder of sample 1 (cf. example 1) is mixed with
chromium oxide (CR,0;) and antimony oxide (Sb,0;). This mixture is formed into
pellets.

Then these pellets are calcinated for 12 hrs. at 920°C in an oxygen atmosphere.
Next, the pellets are ground prior to calcinating them again, first for 12 hrs. at 980°C in .
an oxygen atmosphere, then for 4 hrs. at 970°C in air. The resulting powder is ground.

Two samples of orange-colored pigment are prepared in this manner:
» sample 3: this has as a total formula (Ti; ¢Cry 45Sbg45)O;
 sample 4: this has as a total formula (Ti goCry 005Sby,005) O



this has as a total
this has as a total

sanmple 3:
sarrpl e 4

formula (Ti[err]Cr[err]Sb[err])(err]
forrrula (Ti[err]Cr[err]Sb[err])CIerr].

~quantities of chrom um oxi de,
The tWo pi‘gments obt ai ned have been tested fromthe point of view of color

ant| rmny OXI de and t| tan| um d| oxi de.

saturation. The coloration is quantified here by the chromatic
coordinates L*, a* and_b* of the 1976 CIE system (L*, a*, b*) as defined by
the I nternati onalhechemical fosmulsrofithe ﬁmlﬁampdmdaﬁadmste@@angﬂiqm@eeﬁvﬁpendu um
of French Squantitiescd chieywasi dxidee sntimenyesxide andgitirden digsdiOR) ), colorinetric
col or X08-12 (1983). They are determ ned using a DATACOLOR cal ori neter
mar ket ed by the BﬁtﬁN’ﬁlﬁl&ltPéﬁhﬁh&hﬁ@rhemmtestedfromthelpbnglof&r&“aoﬁmkﬁ'urenent '

of refl ect aqaagatangd gi ves i nformation on the clarity-of the color. a*
and b* ‘express the colored tendencies: . : a value of a* positive
indicates red, The colorftighfis ﬁmﬁfﬁeﬁ’ﬁeﬁ%& Yot E@d fb%?_,e‘na* andb*of & -
val ue of D'wp95y4 Citesyshil] ai ss ad §atned B th gptematﬁn on'egati ve
i'ndi cat es 1‘%‘&5 a i t Nk ue @st i on
fromwhite Ifé'@ b (? ' §1 en and b*
the variati A?% fjc co ormi. 'é S0y %d?t

sanpl es 3 &hd ' et‘%'é’ﬁﬁrk"ste‘t bpthe NA

TABLE 1 L osupYa measurement of reﬂectance and gives information on the glanty of the

b* Saoitre 3 67.5 24

59 Sanpl e af and b* express the @dlored tendencies: 6. 38
EXAVPLE 3 ( conpar wlue/ef)a*-poFitiep indidaiesmed)f anat ase titani um d| oxi de based
col ored pi gment sa vdliidofa*megativesndicaes gregmer at ure of 850[ er r]cC Two

col ored pi gnent s ¢Sad i &ltﬂe%@at@qrengﬁpﬁadl ng respectively to total

facmul as (Ti[er rggh[léa(;ffﬂ* Qﬁwfe]ﬂr@cﬂéslllué‘nd (Ti[err]Cr[err]Sbl[err]) err]

are prepared st a&un&e,rﬁw?etefb d&ﬁg@t@ -
rrpl e 2.

| | afﬁ'l.i ? W
?ﬁ:c:mzzsre@ Gyl .°@&refli9°l%en rme rgﬁﬁ%} !

formulas (Ti,4Cry05Sbyg 45)O, and (Ti; 99Cry 495504 005)O, are prepared starting from the

TABLE 2 asuremmenits tak results rgported in
b* ' . i c OW 57
Sanpl e 6 85.8 3.2 28. 2"
: "TABLE 1
Pigment L* a* b*
Sample 3 67.5 24 59
-~ Sample 4 84 6 38
EXAMPLE 3 (comparatlve) Preparation of anatase titanium dioxide based colored
pigments with a rutilization temperature of 850°C
N/ Two colored pigments (samples 5 and 6) corresponding respectively to total

anatase titanium dioxide of sample 2 as descnbed in example 1 in accordance with the
operating mode of example 2.

The measured chromatic data are'reported in table 2 below:

: - TABLE 2
Pigment L* a* b*
Sample 5 66 20 57
Sample 6 85.8 3.2 28.2

It is then noted, by comparing the pigments with the same chemical formula



It is then noted, by conparing the pignents with the sane chem cal fornula
(sarrpl es 3 and 5, on the one hand, and sanmpl es 4 and 6 on the ot her) that

. L1 I O
and thus, over all, a rrore I nt ense or ange col or. EXAI\/PLE 4 - Pr epar ation of

" .anat ase tditanium d| oxi de based colored pignents with a rutilization '
tenperature of 1080[err]C. - - The .anatase titanium dioxide used is in
sol form It is nmarketed by the Rhone Poul enc Conp ny under. reference .
S5-300. Thésanplesd and Yios dherneihand, and spmples & apd §, At SPEEF peci fi c

surface of ad@fdingty the/nyeation havsihigher valnes for 2* aagb* %‘K‘e@“&§v9ﬁleﬁ‘ PPIe of |ess
t han 0.8 wintefécamthga-colori | i zati on tenperature of 1080[err]C. The dry
extract of the S5-300 sol is 20 w.-% . The titanium di oxi de col ored
pi gnent s argEx KNG, 8d PRepdratioiofamgase titabiuns dibxidd based kolonedpigurents witht e

and anti rror;yruqﬂitzgﬁ‘;,eten(lrerrhu@ggmmt’con of the resulting aqueous m xture,
and (iii) calcination/grinding as in exanple 2. Two or ange- col ored

I th
MEEIS (oot e e

(Tiferr]Cf % grments
d ust o dhAEHE g6,0f 30008 g fnd & sulka * “ﬁsm
s adj ust e @s@ga%m%an t%?%m R e @g@

poi nt of viSom®¥sokis 2 Wisde-urati on. The results obtained are reported |n

r—L

Tabl e 3. TABLE 3. (?
L* The titanium dioxide colored pigments*are prepare@byrﬂ) aixing the S5-30 sol 68
24 with chromiid nffrate and anfimony eitiite, (ii) atomization ofgBe resulting aqueous 8
41.2 mixtie,CAWE) csloinatdn/ihelivpdsiaexdmplea: and b* in the case of
sanples 3 and 7,1vdo _w]&eb@ﬂgplegadﬂm@iq)a&;d on the other, reveals a nore
'atense col orat i Qfy fe'ﬁiﬁa?hg&%ﬁnﬁlﬁ AUIOLESH L © Thus, it is

verified that pighpl pani um di oxi de sol

di h SBI t& 9 g
according o w 7 gr%frﬁﬁﬁ%fﬁ‘ﬁ““agm tgrefdaﬂn. 0 GhesRitites
pignments i rﬂ:tAaﬂgﬁnﬁﬁy %PE?‘H'E EVRAY

titani um di oxi de until

conpl ete transformation of the anatase tltanl um di oxide into rutile

titani umdioxide, characterized in that an anatase ti i um di 0x] ge with a
rutilization terjromlesitanddt were analyzed froyn des YRt SistnhP ‘ﬁ?r qag'é%ttmlg ®lerr] C,
and a sul fmslﬂtslobteatedae«pp%%bmhblesﬁq err], of at nmost 1 wt.-% preferably .
| ess than 0.8% is used. '

)\/

_ TABLE 3
Pigment . L* a* b*
Sample 7 68 24 - 615
Sample 8 ' 85 8 : 41.2

A comparison of the values for a* and b* in the case of samples 3 and 7, on the
one hand, and 4 and 8, on the other, reveals a more intense coloration of the plgments of
A samples 7 and 8.

Thus, it is verified that pigments prepared from an anatase titanium dioxide sol
according to the invention result in an intensification of shades.

CLAIMS

1. A process for the preparation of titanium dioxide based colored pigments including the
calcination of anatase titanium dioxide until complete transformation of the anatase

" titanium dioxide into rutile titanium dioxide, characterized in that an anatase titanium
dioxide with a rutilization temperature of at least 1000°C, preferably at least 1060°C, and
a sulfate level, expressed as SO;, of at most 1 wt.-%, preferably less than 0.8%, is used.

2. The process according to Claim 1, characterized in that it is includes the steps of:



2. The .process according to Caim1l, characterized in that it is includes
the steps of: (sanples 3 and 5, on the one hand, and sanples 4 and
6, on the other) that the pignents according to the invention have higher

val ues f gianfyles®shdds, otk drftUsand OMRIs@inples@ dHAT6E oh MeAIR&) HaP I PigRERS -
EXAMPLE 4ccordihg RAHR ARG hé’&%‘él%et‘f v%lu %Fir‘émag& B¥ 128 thRSGIALL ME Pi gnent s
wth a fHﬁérfe% Lolgnmperature™o 080 err]C he anatase titanium
dioxide used is /n sol ' form It is marketed by the Rhone Poul enc Conpany
under re -300. The titani um.di oxi I, uestion is.characterized
by & BETE%%ﬁfﬁg Prigsafcy °§&§:‘t@"}a&3ﬁmiﬁwﬁ? Hoicofften BistmPUS S e
S err], a&ntifizaton tempesatureof I880-Cy 5 [ ytilization tenmperature of
1080[err] C. The dry extract of the S5-300 sol is 20 wm.-% ) The
titani um di oxilhe apdrssrtienivnghexdesusedds iFrsopfored Ity marketed by thg Rhdee S5- 300 sol
wi t h chr Beitlene Gompaneundedreferencecyby 300. (Iihattiggniym idjoxideimiquastionris of t he

resul t i nchaxsgterized byi 2BET specificisugface pf 300 mf/gahd ashifate el gxpressed aeSQypl e 2.
Two or angflesothat OB w9 hida autilizhtivistepiperatiredf 1080°C. The dBagRuact of thas as a

total fogsasod:soliki2bewtt-d4r[err]Sb[err])Jerr] - sanple 8 has as a
total formula: (Ti[err]Cr[err]Sb[err])(err]. The chem cal formula

of the pi gmentrge tisanith Uitk URrEPpielRnlse2PFebhke by ¢ HikisAfe §5-3804émONY
e Al b St i s of OB S, 0
are repomtl%%{:@% iggﬂeﬁén on/srindiny asih'e £m81%t2 :

TABLE 3
Pi gment q orange colored samples are thu.s prepared: b Sanpl e
7 - g3yople 7 has as a total formula: (Tiy ¢Cro45Sby45)O; 61.5 Sanpl e 8
85 - sample 8ghas as a total formula: (TiypeGrogesSboges)OA conpari son of the val ues

for a* and b* Thachemicalfeanyf of thepigmens tradivstedaising the mspediiyaquantitigs 4 and 8,
on the oohartimonymitrhts, chrorniumn hittaterand SSe3@r soli on of t he pi gnments of sanpl es
7 and 8. Thus, it is verified that pigments prepared from an
anat ase titani um di oxi de sol according to the invention result in an
i ntensi ficati gamples Fhaad@Svere analyzed from the point of view of color saturation. The =~ CLAI M5

1. A profgaRs b6thinkd reRERiRAaA Tabled! titani um di oxide based col ored pignents
i ncluding the calcination of anatase titani umdi oxide until conplete

transformati on of _the anat ase ti_tan;r %isox!de into _rut!le titani um

d| OXl de y o v vapme O o
rutilizatd p‘B-r—a-t—u-r—e—e—f—a—t—L—l—ea-s-t—-l- 0ofer+FC—t a3 03 ‘
1060[ er (J-C, SeP Kyl fdte | e\/ég expregsed as 4:.('];91 r]1 | of atOlhdsr 1 \/ﬁ .-%
preferably | Samplefan 0.J8% is 8sed. - 8. 41.2 |

A comparison of the values for a* and b* in the case of samples 3 and 7, on the
one hand, and 4 and 8, on the other, reveals a more intense coloration of the pigments of
samples 7 and 8.

Thus, it is verified that pigments prepared from an anatase titanium dioxide sol
according to the invention result in an intensification of shades.

CLAIMS

1. A process for the preparation of titanium dioxide based colored pigments including the
calcination of anatase titanium dioxide until complete transformation of the anatase
titanium dioxide into rutile titanium dioxide, characterized in that an anatase titanium
dioxide with a rutilization temperature of at least 1000°C, preferably at least 1060°C, and
a sulfate level, expressed as SO,, of at most 1 wt.-%, preferably less than 0.8%, is used.

2. The process according to Claim 1, characterized in that it is includes the steps of;

e ¢ L M O0s %



2. The process according to Caiml, characterized in that it is includes
the steps of a) m xi ng of sa| d anatase t|tan| um d| OXi de vmth at

~c),calci natlon I n an oxi d| zing at rrosphere 3 The process accord| ng to
£ithsr of*Caims 1 or 2, characterized in that the BET specific surface of
the anatase titaniumdioxide is at Ieast 250 nferr]/g. 4. The process

according to elther of Claing 2 or: acterlzed in hat a&step a) the
mxing is oMM Sﬂﬁ?n%tﬁﬁfrtttﬂq%g:;\ﬂ“t’%dea‘ﬁ Ableast eneé pigmieniatio ¥ powder .
5. The pr od9gsinding®f therrgsuliin sandchar act eri zed in that ‘sai d powder is

conposed ofc) agiginatien at@sommmgtammsnmrm oxi de particles, with the average
size of these agglonerates between 1 and 2 [err]lm and t he average size of
t he parti cl®Theptovessucésidimpco 6iharof Cldims Toe ZDcMMRdmﬂﬂtmgBEi‘@ieciﬁer' of

G ai ms 2 OrgydfacEbhé aiddise ZieMhium didxite ib Bt 184s€R5@In*fghe mi xing i s performed
starting from an aqueous suspens| on of anatase titaniumdioxide, with the

water of the aorﬁ dgftb ét%f@idn% 2t 3951&&5&&%& et thlsedpta) the/ .  The
process accor %lg %1?:? tdaﬂn.{ﬂ Omgpous suspensi on,
I ncl udes s (? ase a |um e par th an average si ze
" between 40 and 60 nm 8. The roces acco e 0

t hrough 7, %ﬂ%?&&‘icéﬁﬁafé‘or ?nrgtPhﬂ g ﬁ?t&? laﬁt%ﬁa@aé tﬁ r\/‘éc?lslp%ﬁ%%gn from
anong the cagsiswmgretss of titapam Gigy ?P%?le%l“ép esé?re° ese

and W whi dieteieen leandidpm; andtheaveragasise 06$hed>@§wéﬁs bieﬁﬂqettéofaafiﬁpélm corrpounds

oxi di zabl e in an oxidi zi ng at nosphere. 9. The process according to Caim
-~ 8, charact ef.iThe@rocesd dvadrding toteitheraf Claimis @ adatkeszcterized i that ohi stepi a}dbd s ni xed

Wi th conpounisngis perfomied yarting frofranraquegus sispensitn ofratase titaniwn dioxidet i mony

to chrom umg{igtneaesebihd shspendionRlighimit@bpriorad gihdihg the mixhire. The process
according -to any one of Clains 2 through 9, characterized in that

o SRR e e Ml

according t “3 an anat ase ti1tanium.
di oxi de shoWdh M utilization tenperature of at |east 1000[ err] C

preferably _at | east 1060[ err]C, and sul te | q err],
of at the ndskheprogess t@@&bPﬂ}e?ég gh/%ech da'P jon of

titani um di pigmgntaber %‘Cﬁ lérswep Feapeng the compounds of the transition e emen S
Sb, Cr, Ni, Co, Zn, Cu, Mn and W, which are either in the form of oxides or in the form

of compounds oxidizable in an oxidizing atmosphere.

9. The process according to Claim 8, characterized in that in step ), said anatase titanium
dioxide is mixed with compounds of antimony and chromium, with the molar ratio of
antimony to chromium between 0.8 to 1.2, preferably equal to 1. :

10. The process according to any one of Claims 2 throﬁgh 9, characterized in that
calcination occurs at a temperature between 800 and 1400°C.

11. Titanium dioxide based colored ptgments obtamed by unplementmg a process
according to any.one of Clalms 1to 10.

12. Use of an anatase t1tan1um dioxide showing a rutilization temperature of at least
- 1000°C, preferably at least 1060°C, and a sulfate level, expressed as SO,, of at the most -
-1 wt.-%, preferably less than 0.8%, for the preparatlon of titanium dioxide based colored

plgments

N



