Office de la Proprieté Canadian CA 2441852 C 2012/07/10

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 441 852
Findustie Canada Industry Ganada 1R BREVET GANALIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2002/03/12 (51) Cl.Int./Int.Cl. C09C 7/36 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2002/10/03 | (72) Inventeurs/Inventors:
- . BENDER, JUERGEN, DE;
(45) Date de délivrance/lssue Date: 2012/0/7/10 BLUEMEL SIEGFRIED. DE
(85) Entree phase nationale/National Entry: 2003/09/19 SCHMITT, VOLKER, DE:
(86) N° demande PCT/PCT Application No.: DE 2002/000863 VIELHABER-KIRSCH, BRIGITTE, DE

(87) N° publication PCT/PCT Pubilication No.: 2002/077107 (73) Proprietaire/Owner:

o i KRONOS TITAN GMBH & CO. OHG, DE
(30) Priorité/Priority: 2001/03/28 (DE101 15 544.1)
(74) Agent: SIM & MCBURNEY

(54) Titre : COMPOSITION DE PIGMENTS AU DIOXYDE DE TITANE
(54) Title: TITANIUM DIOXIDE PIGMENT COMPOSITION

(57) Abrégée/Abstract:
The invention relates to a titanium dioxide pigment mixture comprising a pigment having high greying stability (pigment type A) and
a pigment having increased SIO, and Al,O, content in flaky precipitation (pigment type B). Said mixture provides, for example in

paper, a high level of opacity for sufficient greying stabillity. If necessary, the light-fastness of the paper can be further increased by
means of known production-conditioned measures on pigment type B.

B
.
'
e
ok [ [ f
BTN .
N "'c‘-‘-.u:-:{\: e L~
Bo
.
.

A7 /7]
o~

» . _
( l an adH http://opic.ic.ge.ca* Ottawa/Gatineau K1A 0C9 - Atp.//cipo.dic.ge.ca o p1C
OPIC - CIPO 191




CA 02441852 2003-09-19

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(10) Internationale Veroffentlichungsnummer

(43) Internationales Veroffentlichungsdatum

3. Oktober 2002 (03.10.2002) PCT WO 02/077107 A3
(51) Internationale Patentklassifikation’: C09C 1/36 (DE). BLUMEL, Siegfried [DE/DE]; An der Decker-
sweide 24, 40883 Ratingen (DE). SCHMITT, Volker
(21) Internationales Aktenzeichen: PCT/DE02/00863 [DE/DE]; ~ Kradenpuhl 42, 42799 Leichlingen (DE).

VIELHABER-KIRSCH, Brigitte [DE/DE]; Briiderstr. 8

. b, 51491 Overath (DE).
(22) Internationales Anmeldedatum:

12. Mirz 2002 (12.03.2002) (81) Bestimmungsstaaten (national): BR, CA, CZ, JP, NO,

PL, US.
(25) Einreichungssprache: Deutsch
(84) Bestimmungsstaaten (regional): europdisches Patent (AT,
(26) Verdffentlichungssprache: Deutsch BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, I'T, LU, MC,

NL, PT, SE, TR).

(30) Angaben zur Prioritit:

101 15 544.1 28. Miirz 2001 (28.03.2001) VarGaRaticht

DE
mit internationalem Recherchenbericht

(71) Anmelder (7ir alle Bestimmungsstaaten mit Ausnahme von

US): KRONOS TITAN GMBH & CO. OHG [DE/DE];
Postfach 10 07 20, 51307 Leverkusen (DE).

(88) Veroffentlichungsdatum des internationalen
Recherchenberichts: 6. Februar 2003

Zur Erkldrung der Zweibuchstaben-Codes und der anderen

(72) Erfinder; und
(75) Erfinder/Anmelder (nur fiur US): BENDER, Jiir-
gen [DE/DE]; Am Sportplatz 41, 40789 Monheim

Abkiirzungen wird auf die Erkldrungen ("Guidance Notes on
Codes and Abbreviations") am Anfang jeder reguldren Ausgabe
der PCT-Gazette verwiesen.

(54) Title: TITANIUM DIOXIDE PIGMENT COMPOSITION
(54) Bezeichnung: TITANDIOXID-PIGMENTZUSAMMENSETZUNG

(57) Abstract: The invention relates to a titanium dioxide pigment mixture comprising a pigment having high greying stability
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TITANIUM DIOXIDE PIGMENT COMPOSITION

The invention relates to a titanium dioxide pigment composition.

For certain applications, white papers are required to have high opacity (hiding
power), high brightness with the most neutral possible tone, and good greying
resistance (light-fastness). Titanium dioxide pigments (laminating paper pigments)
with a low tendency to greying are known. However, the amount of these pigments
that can be incorporated into papers is often limited because, in the event of an
excessive pigment concentration, the physical properties of the paper no longer meet
the requirements, e.g. for sufficient wet strength. Consequently, there are limits to the

opacity that can be achieved with the customary pigments.

It is known (US 3 510 335) that the hiding power of titanium dioxide pigments that are
particularly suitable for the production of (matte) emulsion paints can be increased by
means of a special type of post-treatment. They are coated to a relatively high level
(at least 5% by weight) with silicon oxide and aluminium oxide, the coating being
applied by a precipitation method aimed at achieving the most voluminous, porous,

flocculent, loose, "fluffy" coating possible. Their greying resistance is, however,
inadequate.

It has also been found that neither a "classical laminating paper pigment” with
additional "emulsion paint pigment" post-treatment, nor an "emulsion paint pigment”

with additional "laminating paper pigment" post-treatment is suitable for certain
applications.

Consequently, it is expected of an improved laminating paper pigment that it be
capable of achieving higher opacity, while retaining the same level of pigmentation
and unchanged physical properties, especially wet strength. It is, of course, aiso a
desirable goal to be able to reduce the amount of pigment used to achieve a required
degree of opacity when using an improved pigment.

Surprisingly, the above-mentioned object of an aspect is solved not by a single
pigment, but by a titanium dioxide pigment blend consisting of the two pigment types,
laminating paper pigment and emulsion paint pigment. It has been found that the
addition of a pigment with a high level of special post-treatment, a kind of "booster
pigment", to a classical laminating paper pigment results in a pigment blend that
achieves the desired improvement in opacity described above, while aiso offering

sufficient greying resistance, brightness and wet strength.
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The invention reiates to a blend of a pigment with high greying resistance, a typical
laminating paper pigment (Pigment Type A), and a special emulsion paint pigment
(Pigment Type B) characterised by an elevated SiO, and Al,O; content applied by
precipitation in flocculent form.

It achieves improved values as regards opacity, together with sufficient greying
resistance, brightness and wet strength. The increase in opacity when using an
unchanged quantity of TiO,, or the possibility of achieving unchanged opacity with a

lower level of TiO, input, gives rise to both technical and economic advantages.

Further advantageous embodiments are described herein.

In accordance with another aspect, there is provided a titanium dioxide pigment blend
composition comprising; a Pigment Type A having a first titanium dioxide base
material, the Pigment Type A having high greying resistance, wherein the high greying
resistance is defined by a grade on the blue wool scale (ISO 4586-2) of greater than 6;
and a Pigment Type B with an increased Si and Al content applied by precipitation of Si
and Al compounds in flocculent form on to a second titanium dioxide base material,
wherein the weight of the increased Si content of the Pigment Type B (calculated as
Si0O,) is at least 3% of the weight of the titanium in the second titanium dioxide base
nigment material and the total of the Si and Al weights (calculated as SiO, and Al;Os;) Is

at least 7% of the weight of the titanium in the second titanium dioxide base pigment

material.
An example of the invention is described in further detail below.

The pigments open to consideration as Pigment Type A include post-treated titanium
dioxide pigments, whose base material can be manufactured by the sulphate process
(SP) or the chloride process (CP), and which preferably have a rutile structure. The
base material need not be stabilised, although special stabilisation is preferred: for CP
base material, by Al doping of 0.3 to 3.0% by weight (calculated as Al,O3) and an
oxygen surplus of at least 2% in the gas phase during oxidation of the titanium
tetrachloride into titanium dioxide; for SP base material, by doping with, for example,
Al, Sb, Nb or Zn ("light" stabilisation with Al is preferred for achieving sufficiently high
brightness, or compensation with antimony in the case of larger quantities of Al
dopant).
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The pigments are typically given inorganic post-treatment with Al, P and/or Si
compounds. Additional post-treatment with cerium and/or nitrate and/or zinc

compounds serves to improve the greying resistance of the laminates, as does
tempering at temperatures between 200 and 700°C, preferably 400 to 600°C.

Pigment Type A can also be characterised by its light-fastness value, assessed in the
laminate: the grade on the blue wool scale (ISO 4586-2) is greater than 6; the CIELAB AL"

greying value (DIN 6174) is less than 1.5 after 96 hours of exposure in the Xenotest.

Pigments with high greying resistance (Pigment Type A) are, for example,
commercially available under the designation KRONOS® 2080, 2081, 2084 and 2087.

The pigments open to consideration as Pigment Type B include post-treated titanium

dioxide pigments, whose base material can be manufactured by the sulphate process
or the chloride
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process, and which preferably have a rutile structure. The base material is preferably also
stabilised: for CP base material, by Al doping of 0.3 to 3.0% by weight (calculated as Al,O3) and
an oxygen surplus of 2 to 15% during gas phase oxidation of the TiCl, into TiO,; for SP base
material, by doping with, for example, Al, Sb, Nb or Zn ("light" stabilisation with Al is preferred
for achieving sufficiently high brightness, or compensation with antimony in the case of larger

quantities of Al dopant).

The pigments have a relatively high level of inorganic post-treatment with Al and Si compounds;
the Al content (calculated as Al,O3) is at least 2% by weight and the Si content (calculated as
SiO,) at least 3% by weight, where the sum of the Si and Al components (calculated as oxide)

totals at least 7% by weight.

According to the invention, one special characteristic of Pigment Type B is the flocculent, loose
structure of the Inorganic post-treatment skin on the base material. The aim is to achieve the
most voluminous, porous, flocculent, loose, "fluffy" coating possible (described in US 3 510 335,
for example) - the opposite to "dense-skin treatment”, as it were (described in US 2 885 366). In
dense-skin treatment, the post-treatment skin is supposed to enclose the TiO, particles as
completely as possible, in order to reduce the undesirable photocatalytic effect of the TiO,
pigment on the surrounding matrix. In contrast, the flocculent nature of the oxide or oxyhydrate
layer of Pigment Type B results in improved dispersion of the pigment in a matrix and makes a
decisive contribution to increasing the opacity. The loosely precipitated, inorganic oxide or
oxyhydrate layer on the TiO, core acts as a spacer between the scattering particles.

Pigment Type B can also be characterised by property values. Parameters influenced by the
"unevenness" or the compactness of the post-treatment skin are suitable for this purpose. A
measure of the unevenness is, for example, the oil absorption or the specific surface area; a
measure of incomplete coverage is, for example, the H,SO, solubility of the pigment (the
pigment is dispersed in concentrated sulphuric acid and the suspension kept at 175 °C for one
hour; the soluble TiO; is determined in the filtrate after filtration): Pigment Type B according to
the invention has elevated oll absorption (at least 25) or relatively high H,SO, solubility (at least
15% TiO, dissolved).

The pigment blend according to the invention can also be characterised by property values
assessed in the laminate.

The following values refer to papers with an ash content of 40 + 1% and a grammage of 100 + 1
g/m?2.
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a) Opacity
i) CIELAB L*pack = 90.0
i) Opacity vailue L > 90.7
b) Light-fastness
i) Blue wool scale: Grade > 6
i) CIELAB AL*< 2.0

Using a pigment blend according to the invention, the wet maximum load achieved for a paper

(produced on the laboratory sheet former) is at least 3.7 N.

All the requirements imposed in the laminate sector are met by the pigment blend according to

the iInvention.

The following measures, in particular, permit further advantageous improvements for Pigment

Type B, especially in relation to the laminate greying resistance:

a) Supplementary additions of cerium, zinc or nitrate compounds during post-treatment or,
in the case of nitrate, particularly preferably to the filter paste prior to drying. The addition
of nitrate compounds during the final milling of the pigment is likewise possible.

b) Prior to the post-treatment that leads to the loose, "fluffy" post-treatment skin of SiO, and
Al,O3 in the sense of this invention, an initial post-treatment step corresponding to that of

Pigment Type A.

Examples of Pigment Types A and B (Table 1)

Pigment A1

Rutile pigment produced by the CP method and post-treated with 5.5 to 7.5% by weight of an
aluminium compound (calculated as Al,O3), 1.0 to 3.0% by weight of a phosphorus compound
(calculated as P,0O5) and additionally with 0.18 to 0.24% by weight of a nitrate; the property
values are summarised in Table 1. A similar, typical "laminating paper pigment” is, for exampie,
commercially available under the name KRONOS® 2080.

Pigment B1

Pigment based on base material with a rutile structure, produced by the SP method without
special stabilisation. The pigment has a relatively high level of inorganic post-treatment, where
flocculent precipitation of the oxide layer is achieved by an appropriate process (production of a
milled slurry at a pH value of 10.5; addition of 2.5% by weight H.SO,4 and 5.1% by weight SiO,
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in the form of sodium silicate solution over 30 minutes; further pH reduction after a retention
time of 30 minutes with 2.5% by weight H,SO,; addition of 5.1% by weight SiO, in the form of
sodium silicate solution; after stirring for 30 minutes, addition of 2.3% by weight Al,O; in the
form of aluminium sulphate solution over 45 minutes, foliowed by stirring for 90 minutes;
renewed addition of 2.9% by weight Al,O3 in the form of sodium aluminate solution, followed by
washing and drying after a retention time of 60 minutes). The property values are given in Table
1.

Pigment B2

Pigment based on milled base material with a rutile structure without special stabilisation, as in
Pigment B1. Flocculent precipitation by addition of 3.2% by weight H,S0, over 30 minutes,
followed by 3.2% by weight SiO, in the form of sodium silicate solution over 30 minutes; 3.5%
by weight Al,O; is subsequently added in the form of sodium aluminate solution, followed by
stirring for 30 minutes; 2.0% by weight Al,O; is then added in the form of aluminium sulphate
solution and the suspension is filtered after a retention time of 60 minutes. Further treatment is
carried out as for Pigment B1. In terms of "fluffiness”, B2 is at the lower limit of Pigment Type B.

Pigment B3

Pigment based on SP base material stabilised with 0.01% by weight Al (calculated as Al,O;).
Post-treatment over 15 minutes with 1.0% by weight P,Os in the form of disodium
hydrogenphosphate solution, over 10 minutes with 1.6% by weight Al,O; in the form of
aluminium sulphate solution and over 4 minutes with 1.4% by weight Al,O; in the form of sodium
aluminate solution. After adjusting the pH value to 4 with H,SO, over 30 minutes, addition of
3.0% by weight SiO, in the form of sodium silicate solution together with aluminium sulphate
solution (100 g Al,O3) in such a quantity that the pH value of 4 remains constant, followed by
addition of 4.7% by weight Al,O3 in the form of sodium aluminate solution over 12 minutes and
thereafter again of 2.2% by weight Al,O3 in the form of aluminium sulphate solution over 15
minutes. See Table 1 for the property values.

Pigment B4

Pigment based on SP base material stabilised with 0.6% by weight Al {calculated as Al,O,). ltis
milled and post-treated as described under B1 and, following the addition of 0.4% by weight
nitrate to the filter paste in the form of sodium nitrate, dried and milled. See Table 1 for the

property values.

" All percent-by-weight data for post-treatment substances in the examples refer to the base material used.
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Pigment BS

Pigment based on SP base material stabilised with 0.6% by weight Al (calculated as Al,Oj).
After milling, it is slurried and the pH value lowered with 1.9% by weight H,SO,; addition of 3.8%
by weight SiO, in the form of sodium silicate solution over 20 minutes: after a retention time of
10 minutes, addition of 1.9% H,SO, to lower the pH value; renewed addition of 3.8% by weight
SI0; in the form of sodium silicate; after stirring for 10 minutes, addition of 2.0% by weight Al,O;
In the form of aluminium sulphate solution over 10 minutes, followed by addition of 3.2% by
weight Al,O3 in the form of sodium aluminate; after a retention time of 60 minutes, filtration,

washing, drying, milling.

Pigment B6

Pigment based on SP base material stabilised with 0.6% by weight Al (calculated as Al,Os).
Following wet-milling, it is slurried and the pH value lowered with 2.9% by weight H,SO,;
addition of 6.0% by weight SiO, in the form of sodium silicate solution over 30 minutes; 10
minutes’ retention time; addition of 0.7% by weight Al,Os in the form of aluminium sulphate
solution over 5 minutes, followed by 3.7% by weight AlLO; in the form of sodium aluminate
solution and subsequently a further 1.1% by weight Al,O; in the form of aluminium sulphate
solution, stirring for 10 minutes between each addition. Further processing as for B5.

Pigment B7

This pigment differs from Pigment B6 only as regards the amount of the post-treatment
substances. The quantities are as follows:

- 4.7% H,SO,

- 9.0% SiO; in the form of sodium silicate over 45 minutes

- 0.7% Al;O3 in the form of aluminium sulphate

- 3.8% Al,Oj3 in the form of sodium aluminate

- 0.9% Al,O3 in the form of aluminium sulphate

All other process steps are comparable.

Typical values are compiled in Table 1. Compared to a standard laminating paper pigment
(Pigment Type A), the oil absorption, H,SO, solubility and BET surface are higher.

While Pigments B1 to B7 achieve the required values for opacity, expressed here by the values
CIELAB L*yack and opacity value L, the greying resistance in the laminate and, in the case of
Pigment B2, also the wet strength in the paper are iInadequate.
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Assessment of the pigments and pigment blends in laminates

a) Laminate production (laboratory scale)

A 36.5% aque0us pigment suspension made of 146 g titanium dioxide pigment (or pigment
blend) and 254 g tap water is prepared. Testing is based on 30 g pulp (oven-dry). The
corresponding quantity of pigment suspension is adapted to the retention and the required ash
content, 40 + 1% in this case, or the grammage, 100 + 1 g/m? in this case. A person skilled in
the art is familiar with the procedure and the auxiliaries used.

The sheet to be impregnated with resin is immersed in a resin solution and pre-condensed for
25 seconds at 130 °C in a recirculating-air drying oven. Impregnation is performed a second
time in similar manner. The resin solution amounts to 129 to 140% of the grammage. The sheet
has a residual moisture content of 4 to 6% by weight. The condensed sheets are combined into
stacks with phenolic resin-impregnated core papers, and white and black underlay paper.

The laminate structure used for the test comprised O layers: paper, paper, core paper, core
paper, underlay consisting of black underlay, core paper, core paper, black/white underlay,
paper.

The stacks are pressed for 300 seconds with the help of a Wickert® Type 2742 laminating press
at a temperature of 140 °C and a pressure of 90 bar.

b) Opacity

The opacity is a measure of the light transmission of the paper. The following are selected as a

measure of the opacity of the laminates:

) CIELAB L*, ..k, the brightness of the laminates measured over black underlay paper.

i) Opacity value L [%] = Yoaa/ Ywnite X 100, determined from the Y-value measured over
black underlay paper (Yuack) @and the Y-value measured over white underiay paper
(Yunite)-

The values are measured using a spectrophotometer (ELREPHO 3300).

C) Light-fastness
To assess the greying resistance (light-fastness) of the titanium dioxide pigments or pigment
blends, the corresponding laminate samples are exposed in a XENOTEST 150S. The side of
the laminate on which two papers are laminated together is measured for the assessment.
), Greying, CIELAB AL*

The CIELAB L* brightness to DIN 6174 is measured before and after 96 hours of

exposure in the Xenotest. The light source is a xenon-arc lamp. The temperature inside
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the device is 23 + 3 °C, the relative humidity being 65 + 5%. The samples are rotated
during the exposure cycle.

i) Blue wool scale
The light-fastness is assessed on the basis of ISO 4586-2 (1995) with the help of the

"blue wool scale".

d) Wet maximum load

To assess the wet strength of the papers, they are initially stored ("matured”) at 105 °C for 24
hours. Test strips of 15 mm width are soaked in distilled water for 5 minutes. The wet maximum
load of the wet strips is subsequently tested with the help of tensile test apparatus. The wet

strength is stated in Newton.

e) Determination of optical values
The optical values (CIELAB L*, a*, b*) are determined to DIN 6174 with the help of the
ELREPHO® 3300 spectrophotometer. The side of the laminate on which two papers were

laminated together is measured for the assessment.
Characteristic performance values for individual pigments and pigment blends (Table 2)

Test 1 (standard laminating paper pigment), Pigment A1 only

Pigment A1, comparable to KRONOS® 2080, is used in pure form. The laminates are produced
in accordance with the test method described above. Papers with an ash content of 40% and a
grammage of 100 g/m* are produced in each case. To set the ash content, the necessary
quantity of TiO, suspension is added to the pulp in each test. The targeted grammage of 100
g/m? is set via the quantity of pigment/pulp suspension.

The quantities of TiO, suspension used in each case, and the quantity of pigment/pulp
suspension, are listed in Table 2.

Test 2 (standard emulsion paint pigment), Pigment B1 only

Test Pigment B1, which corresponds to a standard emulsion paint pigment, is used in pure
form. The results of Test 2 are given in Table 2. Pigment B1 displays excellent opacity in
comparison with A1. However, its greying resistance is low and unacceptable. Moreover, the
sheets displayed very poor wet strength, i.e. they were very soft and tore easily during

iImpregnation.

Test 3 (standard emulsion paint pigment), Pigment B2 only
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Pigment B2 is a standard emuision paint pigment with a lower level of surface treatment
compared to Pigment B1. The pigment is used in pure form. The results of Test 3 are listed In
Table 2. Laminates containing Pigment B2 display significantly higher opacity compared to
Pigment A1 as the reference standard, but are less good in comparison with Pigment B1.
Pigment B2 likewise demonstrates inadequate greying resistance. There are no disadvantages

In terms of wet strength.

Test 4 (A1 / B2 blend)

A pigment blend consisting of 70% by weight Pigment A1 and 30% by weight Pigment B2 is
used in this test. The results of Test 4 are listed in Table 2. This laminate containing a 70 : 30
pigment blend displays improved opacity compared to Test 1. The greying resistance is still

acceptable.

Test 5 (A1 /B3 blend)

A pigment blend consisting of 70% by weight A1 and 30% by weight B3 is used in this test. The
latter is based on a bright, lightly stabilised base material with "classical laminating paper
pigment post-treatment” and additional "emulsion paint pigment post-treatment”. The results of
Test & are listed in Table 2. The above pigment blend results in laminates with substantially

better opacity compared to Test 1, the greying resistance being at an acceptable level.

Test 6 (A1/ B4 blend)

A pigment blend consisting of 70% by weight Pigment A1 and 30% by weight Pigment B4 is
used in this test. Pigment B4 has similar surface treatment to Pigment B1, but is produced using
highly stabilised base material. The results are listed in Table 2. It can be seen that the switch to
highly stabilised base material greatly improves the greying resistance. The laminates display
substantially improved opacity compared to Test 1. The wet strength of the papers is lower than

with pure A1, but acceptable.

Test 7 (A1 / B5 blend)

A pigment blend consisting of 70% by weight Pigment A1 and 30% by weight Pigment BS is
used in this test. The latter is a pigment with surface treatment similar to that of Pigment B4, but
produced with approx. 25% less SiO, surface treatment. The results of Test 7 are listed in Table
2. Owing to the lower level of SiO, surface treatment of BS compared to B4, this blend displays

poorer opacity in comparison with Test 6, but comparable greying resistance.

Test 8 (A1/B6 blend)
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A pigment blend consisting of 70% by weight Pigment A1 and 30% by weight Pigment B6 is
used in this test. Pigment B6 has surface treatment similar to that of Pigment B2, but with twice
the quantity of SiO,. The same highly stabilised base material is used as for B4. The results of
Test 8 are listed in Table 2. The opacity of the laminate sample produced using this pigment
blend is substantially higher than that obtained with pure A1. The wet strength is adequate and

the greying resistance good.

Test 9 (A1 /B7 blend)

A pigment blend consisting of 70% by weight Pigment A1 and 30% by weight Pigment B7 is
used In this test. The latter pigment has surface treatment similar to that of Pigment B6. The
results of Test 9 are listed in Table 2. Owing to a higher quantity of SiO, compared to Test 8,
this pigment blend leads to a laminate with very high opacity values, substantially higher than
obtained with pure Pigment A1. The greying resistance is at a good level. The wet strength of
the papers containing the above pigment blend is tolerable at the upper limit.

Titanium dioxide pigment compositions are preferred in which the content of Pigment Type B is
between 10 and 90% by weight, particularly preferably 30 to 50% by weight, of the pigment
blend.
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What is claimed Is:

1.

A titanium dioxide pigment biend composition comprising;

a Pigment Type A having a first titanium dioxide base material, the
Pigment Type A having high greying resistance, wherein the high greying
resistance is defined by a grade on the blue wool scale (ISO 4586-2) of greater
than 6; and

a Pigment Type B with an increased Si and Al content applied by
precipitation of Si and Al compounds in flocculent form on to a second titanium
dioxide base material, wherein the weight of the increased Si content of the
Pigment Type B (calculated as SiO,) is at least 3% of the weight of the titanium in
the second titanium dioxide base pigment material and the total of the Si and Al
weights (calculated as SiO, and Al;Os) is at least 7% of the weight of the titanium

in the second titanium dioxide base pigment material.

The titanium dioxide pigment blend composition according to claim 1, wherein the
second titanium base material is manufactured by the sulphate process, stabilised

with up to 1% by weight aluminium (calculated as Al,O5).

The titanium dioxide pigment blend composition according to claim 1, wherein the
second titanium dioxide base material is manufactured by the chloride process,

stabilised with up to 3% by weight aluminium (calculated as Al,Os).

The titanium dioxide pigment blend composition according to claim 1, wherein the

second titanium dioxide base material is coated immediately, initially with
aluminium phosphate.

The titanium dioxide pigment blend composition according to claim 1, wherein the
titanium dioxide base material is additionally coated with up to 0.2% by weight
cerium (calculated as CeQO,) and/or up to 2.5% by weight zinc (calculated as
ZnQ).

The titanium dioxide pigment blend composition according to claim 1, wherein the

Pigment Type B displays a nitrate content of up to 1% by weight (referred to the
second titanium dioxide base material) and/or tempering at up to 500°C.



10.

11.

12.

13.

14.

15.
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The titanium dioxide pigment blend composition according to claim 1, wherein the
weight of Pigment Type B relative to the weight of the pigment blend is between
10 and 90%.

The titanium dioxide pigment blend composition according to claim 1, wherein the
weight of Pigment Type B relative to the weight of the pigment blend is between
30 to 50%.

The titanium dioxide pigment blend composition of claim 4, wherein second
titanium dioxide base material is additionally coated with up to 0.2% by weight
cerium (calculated as CeQ,) and/or up to 2.5% by weight zinc (calculated as
Zn0).

The titanium dioxide pigment blend composition of claim 4, wherein the Pigment
Type B displays a nitrate content of up to 1% of the weight of the titanium Iin the

second titanium dioxide base pigment material and/or tempering at up to 500" C.

The titanium dioxide pigment blend composition of claim 4, wherein the weight of
Pigment Type B relative to the pigment blend is between 10 and 90%.

The titanium dioxide pigment blend composition of claim 4, wherein the weight of

Pigment Type B relative to the pigment blend is between 30 to 50%.

The titanium dioxide pigment blend composition of claim 5, wherein the Pigment
Type B displays a nitrate content of up to 1% of the weight of the titanium in the
second titanium dioxide base pigment material and/or tempering at up to 500°C.

The titanium dioxide pigment blend composition of claim 5, wherein the weight of
Pigment Type B relative to the weight of the pigment blend is between 10 and
90%.

The titanium dioxide pigment blend composition of claim 5, wherein the weight of

Pigment Type B relative to the weight of the pigment biend is between 30 to 50%.
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16. The titanium dioxide pigment blend composition of claim 6, wherein the weight of
Pigment Type B relative to the weight of the pigment blend is between 10 and
90%.

17. The titanium dioxide pigment blend composition of claim 6, wherein the weight of

Pigment Type B relative to the weight of the pigment blend is between 30 to 50%.
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