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TITLE

TREATED INORGANIC PIGMENTS HAVING IMPROVED
DISPERSABILITY AND USE THEREOF IN PAPER PRODUCTS
BACKGROUND OF THE DISCLOSURE

The present invention pertains to a laminate paper and paper
laminate made from such paper. More specifically, the laminate paper
comprises a treated inorganic core particle, in particular a treated titanium

dioxide particle, having improved dispersability.

Paper laminates are in general well-known in the art, being suitable
for a variety of uses including table and desk tops, countertops, wall
panels, floor surfacing, tableware and the like. Paper laminates have such
a wide variety of uses because they can be made to be extremely durable,
and can be also made to resemble (both in appearance and texture) a
wide variety of construction materials, including wood, stone, marble and

tile, and can be decorated to carry images and colors.

Typically, the paper laminates are made from papers by
impregnating the papers with resins of various kinds, assembling several
layers of one or more types of laminate papers, and consolidating the
assembly into a unitary core structure while converting the resin to a cured
state. The type of resin and laminate paper used, and composition of the
final assembly, are generally dictated by the end use of the laminate.

Decorative paper laminates can be made by utilizing a decorated
paper layer as upper paper layer in the unitary core structure. The
remainder of the core structure typically comprises various support paper
layers, and may include one or more highly-opaque intermediate layers
between the decorative and support layers so that the appearance of the
support layers does not adversely impact the appearance of decorative

layer.

Paper laminates may be produced by both low- and high-pressure

lamination processes.
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Various methods can be employed to provide paper laminates by
low-pressure lamination. For example, a single opening, quick cycle press
can be used where one or more resin-saturated paper sheets are
laminated to a sheet of plywood, particle board, or fiberboard. A
"continuous laminator" can be used where one or more layers of the resin-
saturated paper are pressed into a unitary structure as the layers move
through continuous laminating equipment between plates, rollers or belts.
Alternatively, a laminated sheet (continuous web or cut to size) may be
pressed onto a particle or fiberboard, etc. and a "glue line" used to bond
the laminated sheet to the board. Single or multiple opening presses may

also be employed which contain several laminates.

In making paper laminates via high-pressure lamination, a plurality
of sheets are impregnated with a thermosetting resin and stacked in
superimposed relation, optionally with a decorative sheet placed on top.
This assembly is then heat and pressure consolidated at pressures of at
least about 500 psi. Generally, more than one laminate is formed at one
time by inserting a plurality of sheet assemblies in a stack with each
assembly being separated by a release medium which allows the

individual laminates to be separated after heat and pressure consolidation.

The laminates so formed are then bonded to a substrate, such as
plywood, hardboard, particle board, fiberboard, composites and the like, by
the use of adhesives such as contact adhesives, urea-formaldehyde, white
glues (polyvinyl acetate emulsions), hot melts, phenolic or resorcinol
formaldehyde, epoxy, coal tar, animal glues and the like.

It has been found desirable during the production of such
laminates, by either low- or high-pressure lamination processes, to impart
abrasion-resistant characteristics to the decorative surface portion of the
laminate to enhance the utility of such laminates in end-use applications
such as table and countertops, wall panels and floor surfacing. Such
abrasion resistance can, for example, be imparted to paper laminates by
means of an applied overlay sheet that provides a barrier over the print

sheet. If the print sheet is decorative, the overlay should be substantially
2
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transparent. Abrasion-resistant resin coatings have also been applied to

the surface of the laminate.

It has also been found desirable to impart moisture barrier
properties to the base of such paper laminates, which can be done by

bonding a moisture-barrier layer to the base of the laminate.

Examples of such paper laminates may be found, for example, in
USRE30233, US4239548, US4599124, US4689102, US5425986,
US5679219, US6287681, US6290815, US6413618, US6551455,
US6706372, US6709764, US6761979, US6783631 and
US2003/0138600, the disclosures of which are incorporated by reference
herein for all purposes as if fully set forth.

The papers in such paper laminates generally comprises a resin-
impregnated, cellulose pulp-based sheet, with the pulp being based
predominantly on hardwoods such as eucalyptus, sometimes in
combination with minor amounts of softwood pulps. Pigments (such as
titanium dioxide) and fillers are added in amounts generally up to and
including about 45 wt% (based on the total dry weight prior to resin
impregnation) to obtain the required opacity. Other additives such as wet-
strength, retention, sizing (internal and surface) and fixing agents may also
be added as required to achieve the desired end properties of the paper.
Resins used to impregnate the papers include, for example, diallyl
phthalates, epoxide resins, urea formaldehyde resins, urea-acrylic acid
ester copolyesters, melamine formaldehyde resins, melamine phenol
formaldehyde resins, phenol formaldehyde resins, poly(meth)acrylates

and/or unsaturated polyester resins.

Examples of papers used in paper laminates may be found in
US6599592 (the disclosure of which is incorporated by reference herein
for all purposes as if fully set forth) and the above-incorporated references,
including but not limited to US5679219, US6706372 and US6783631.

As indicated above, the paper typically comprises a number of

components including, for example, various pigments, retention agents
3
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and wet-strength agents. The pigments, for example, impart desired
properties such as opacity and whiteness to the final paper, and a
commonly used pigment is titanium dioxide that is, in a relative sense,
expensive in nature. Retention aids are added in order to minimize losses
of titanium dioxide and other fine components during the papermaking
process, which adds cost, as do the use of other additives such as wet-

strength agents.

A need exists for treated inorganic core particles, such as treated
titanium dioxide particles, that have improved dispersability and that are
easier to handle in use.

SUMMARY OF THE DISCLOSURE
In a first aspect, the disclosure provides a laminate paper

comprising a treated inorganic core particle, in particular a treated titanium
dioxide (TiOy) particle, having improved dispersability, prepared by a
process comprising:

(a) heating a slurry comprising porous silica treated inorganic
core particle and water at a temperature of at least about
90°C, more typically about 93 to about 97°C, still more
typically about 95 to about 97°C; and

(b) adding a soluble alumina source to the slurry from step
(a) while maintaining the pH at about 8.0 to 9.5 to form an
alumina treatment on the porous silica treated inorganic
core particle; wherein the treated inorganic core particle
does not comprise dense silica or alumina treatments,
and has silica present in the amount of about 7% to about
14% and alumina present in the amount of about 4.0% to
about 8.0%; and wherein the particle to particle surface
treatments are substantially homogeneous.

In the first aspect, the treated inorganic core particle, in particular
treated titanium dioxide (TiO.) particle, is completely dispersed in the
water to form a slurry in less than 10 minutes.

By “homogeneous” we mean that each core particle has attached to

its surface an amount of alumina and silica such that the variability in
4
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treatment levels among particles is so low as to make all particles interact
with water, organic solvent or dispersant molecules in the same manner
(that is, all particles interact with their chemical environment in a common
manner and to a common extent).

By “completely dispersed” we mean that all agglomerates formed in
the wet-treatment and/or drying processes have been reduced to
individual particles or small groups of particles (aggregates) that are
created during the particle formation stage in pigment manufacture.

In the first aspect, the silica is applied by deposition of pyrogenic
silica onto pyrogenic inorganic core particle, in particular pyrogenic
titanium dioxide (TiO2) particle, or by co-oxygenation of silicon
tetrachloride with titanium tetrachloride, or by deposition via condensed
phase aqueous oxide precipitation onto the inorganic core particle, in
particular titanium dioxide (TiO) particle as described below.

In the first aspect, the disclosure provides a process wherein the
slurry comprising silica treated inorganic core particle, in particular silica
treated titanium dioxide (TiO.) particle, and water is prepared by a
process comprising:

(a1) providing a slurry of an inorganic core particle in water;

(a2) heating the slurry to about 30 to about 40°C, more

typically 33-37°C and adjusting the pH to about 3.5 to about 7.5;

(a3) adding a soluble silicate solution to the slurry while

maintaining the pH between about 3.5 and about 7.5; and

(a4) stirring for at least about 5 mins.

In a second aspect, the disclosure provides a paper laminate
comprising a laminate paper, wherein the laminate paper comprises a
treated inorganic core particle having improved dispersability, prepared by
a process comprising:

(a) heating a slurry comprising porous silica treated inorganic
core particle and water at a temperature of at least about
90°C, more typically about 93 to about 97°C, still more
typically about 95 to about 97°C; and
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(b) adding a soluble alumina source to the slurry from step

(a) while maintaining the pH at about 8.0 to 9.5 to form an
alumina treatment on the porous silica treated inorganic
core particle; wherein the treated inorganic core particle
does not comprise dense silica or alumina treatments,
and has silica present in the amount of at least about 7%
up to about 14% and alumina present in the amount of
about 4.0% to about 8.0%; and wherein the particle to
particle surface treatments are substantially
homogeneous.

In the second aspect, the disclosure provides a paper laminate

further comprising Kraft paper.

DETAILED DESCRIPTION OF THE DISCLOSURE

In this disclosure “comprising” is to be interpreted as specifying the

presence of the stated features, integers, steps, or components as
referred to, but does not preclude the presence or addition of one or more
features, integers, steps, or components, or groups thereof. Additionally,
the term “comprising” is intended to include examples encompassed by
the terms “consisting essentially of” and “consisting of.” Similarly, the term
“consisting essentially of” is intended to include examples encompassed
by the term “consisting of.”

In this disclosure, when an amount, concentration, or other value or
parameter is given as either a range, typical range, or a list of upper typical
values and lower typical values, this is to be understood as specifically
disclosing all ranges formed from any pair of any upper range limit or
typical value and any lower range limit or typical value, regardless of
whether ranges are separately disclosed. Where a range of numerical
values is recited herein, unless otherwise stated, the range is intended to
include the endpoints thereof, and all integers and fractions within the
range. It is not intended that the scope of the disclosure be limited to the

specific values recited when defining a range.
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In this disclosure, terms in the singular and the singular forms “a,”
“an,” and “the,” for example, include plural referents unless the content
clearly dictates otherwise. Thus, for example, reference to “TiO, particle”,
“the TiO, particle”, or “a TiO, particle” also includes a plurality of TiO,
particles.

This disclosure relates to an inorganic core particle, typically
inorganic metal oxide or mixed metal oxide pigment particles, more
typically a titanium dioxide particle that may be a pigment or a
nanoparticle, wherein the inorganic core particles, typically inorganic metal
oxide or mixed metal oxide particles, more typically titanium dioxide

particles have improved dispersability.

Inorganic core particle:

It is contemplated that any inorganic core particle, and in particular
titanium dioxide particles are treated as per this disclosure. By inorganic
core particle it is meant an inorganic particulate material that becomes
dispersed throughout a final product such as a polymer melt or coating or
laminate composition and imparts color and opacity to it. The inorganic
core particle may be oxides of titanium, aluminum, zinc, copper, iron; the
sulfates of calcium, strontium, barium; zinc sulfide; copper sulfide, zeolites;
mica; talc; kaolin, mullite, calcium carbonate, or silica. Lead or mercury
compound are contemplated equivalent core materials but may be
undesirable due to their toxicity. More typical core materials are titanium
dioxide, TiO, and barium sulfate, and most typically titanium dioxide, TiO,,.

In particular, titanium dioxide is an especially useful particle in the
processes and products of this disclosure. Titanium dioxide (TiO,)

particles useful in the present disclosure may be in the rutile or anatase
crystalline form. They are commonly made by either a chloride process or
a sulfate process. In the chloride process, TiCl, is oxidized to TiO,

particles. In the sulfate process, sulfuric acid and ore containing titanium
are dissolved, and the resulting solution goes through a series of steps to
yield TiO,. Both the sulfate and chloride processes are described in

greater detail in "The Pigment Handbook", Vol. 1, 2nd Ed., John Wiley &
7
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Sons, NY (1988), the teachings of which are incorporated herein by
reference. The particle may be a pigment or nanoparticle.

By “pigment” it is meant that the titanium dioxide particles have an
average size of less than 1 micron. Typically, the particles have an
average size of from about 0.020 to about 0.95 microns, more typically,
about 0.050 to about 0.75 microns and most typically about 0.075 to about
0.50 microns. By “nanoparticle” it is meant that the primary titanium
dioxide particles typically have an average particle size diameter of less
than about 100 nanometers (nm) as determined by dynamic light
scattering that measures the particle size distribution of particles in liquid
suspension. The particles are typically agglomerates that may range from
about 3 nm to about 6000 nm.

Process for Preparing Treated Titanium Dioxide Particles

The process for preparing a treated inorganic core particle, in
particular a treated titanium dioxide (TiO2) particle, having improved
dispersability comprises heating a slurry comprising porous silica treated
inorganic core particle and water at a temperature of at least about 90°C,
more typically about 93 to about 97°C, still more typically about 95 to
about 97°C. The silica application is by deposition of pyrogenic silica onto
pyrogenic inorganic core particle, in particular pyrogenic titanium dioxide
(TiO2) particle, or by co-oxygenation of silicon tetrachloride with titanium
tetrachloride, or by deposition via condensed phase aqueous oxide.

In one embodiment, the slurry comprising silica treated inorganic
core particle, in particular treated titanium dioxide (TiO2) particle, and
water is prepared by a process comprising the following steps that include
providing a slurry of inorganic core particle in water; wherein typically TiO,
is present in the amount of 25 to about 35% by weight, more typically
about 30% by weight, based on the total weight of the slurry. This is
followed by heating the slurry to about 30 to about 40 °C, more typically
33-37 °C, and adjusting the pH to about 3.5 to about 7.5, more typically
about 5.0 to about 6.5. Soluble silicates such as sodium or potassium
silicate are then added to the slurry while maintaining the pH between
about 3.5 and about 7.5, more typically about 5.0 to about 6.5 ; followed

8
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by stirring for at least about 5 mins and typically at least about 10 minutes,
but no more than 15 minutes, to facilitate precipitation onto the inorganic
core particle, in particular titanium dioxide (TiO2) particle. Commercially
available water soluble sodium silicates with SiO2/Na>O weight ratios from
about 1.6 to about 3.75 and varying from 32 to 54% by weight of solids, with
or without further dilution are the most practical. To apply a porous silica to
the inorganic core particle, the slurry should typically be acidic during the
addition of the effective portion of the soluble silicate. The acid used may be
any acid, such as HCI, H.SO4, HNOs or H3PO4 having a dissociation constant
sufficiently high to precipitate silica and used in an amount sufficient to
maintain an acid condition in the slurry. Compounds such as TiOSO; or TiCls
which hydrolyze to form acid may also be used. Alternative to adding all the acid
first, the soluble silicate and the acid may be added simultaneously so long
as the acidity of the slurry is typically maintained at a pH of below about 7.5.
After addition of the acid, the slurry should be maintained at a temperature of
no greater than 50° C. for at least 30 minutes before proceeding with further
additions.

The treatment corresponds to about 7 to about 14% by weight of
silica, more typically about 9.5 to about 12.0%, based on the total weight
of the inorganic core particle, and in particular the titanium dioxide core
particle. Control of the isoelectric point between 5.0 and 7.0 can be
beneficial in facilitating the dispersion and/or flocculation of the particulate
compositions during plant processing and in their end use applications.

An alternate method of adding a silica treatment to the TiO, particle
is by deposition of pyrogenic silica onto pyrogenic inorganic core particle,
in particular pyrogenic titanium dioxide (TiO;) particle, as described in
US5,992,120, or by co-oxygenation of silicon tetrachloride with titanium
tetrachloride, as described in US5,562,764, and U.S. Patent 7,029,648
which are incorporated herein by reference.

The slurry comprising porous silica treated inorganic core particles
and water is heated at a temperature of at least about 90°C, more typically
about 93 to about 97°C, still more typically about 95 to about 97°C. The

second treatment comprises precipitated aluminum oxide or alumina.

9
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This treatment is porous, and is typically applied from a solution of soluble
alumina source, such as a soluble aluminate, using techniques known to
one skilled in the art. In a specific embodiment, a soluble alumina source,
such as a soluble aluminate, is added to the slurry comprising silica
treated titanium dioxide while maintaining the pH at about 7.0 to 10.0,
more typically 8.5 to about 9.5 to form an alumina treatment on the porous
silica treated inorganic core particle. By "soluble alumina source" is meant
alkali metal salts of aluminate anions, for example, sodium or potassium
aluminate. Alternatively, the soluble alumina source may be acidic, such
as for example aluminum chloride, in which case the pH is controlled using
a base rather than an acid. The treated inorganic core particle does not
comprise dense silica or alumina treatments.

The porous alumina treatment is present in the amount of about
4.0% to about 8.0%; more typically about 5.0% to about 7.5%, based on
the total weight of the inorganic core particle, and in particular the titanium
dioxide core particle. Because substantially all of the alumina that is
precipitated finds its way to a treatment on the inorganic core particles, it
typically is only necessary to provide that amount of soluble alumina
source, such as a soluble aluminate, to the slurry liquid which will result,
after precipitation, in the appropriate degree of treatment.

Typically, the particle to particle surface treatments are substantially
homogenous. By this we mean that each core particle has attached to its
surface an amount of alumina and silica such that the variability in alumina
and silica levels among particles is so low as to make all particles interact
with water, organic solvent or dispersant molecules in the same manner
(that is, all particles interact with their chemical environment in a common
manner and to a common extent). Typically, the treated inorganic core
particle, in particular treated titanium dioxide (TiO2) particle, is completely
dispersed in the water to form a slurry in less than 10 minutes, more
typically less than about 5 minutes. By “completely dispersed” we mean
that the dispersion is composed of individual particles or small groups of
particles created during the particle formation stage (hard aggregates) and
that all soft agglomerates have been reduced to individual particles.

10
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After treatment according to this process the pigment is recovered by
known procedures including neutralization of the slurry if necessary, filtration,
washing, drying and frequently a dry grinding step such as micronizing.
Drying is not necessary, however, as a thick slurry of the product can be
used directly in preparing emulsion paints where water is the liquid phase.
The process provides a method for easily and efficiently obtaining a high
solids water slurry of completely dispersed particles.

While the disclosure is not intended to be bound by a theory of
operation, it is believed that the improved dispersability of the porous treated
TiO, pigments of the disclosure is due to the nature of the treatments and
application thereof.

Applications

The treated inorganic core particles, typically inorganic metal oxide
or mixed metal oxide particles, more typically titanium dioxide, may be
used in coating compositions such as paints and inks, plastic parts such
as shaped articles or films, or paper laminates. The paper laminates of this
disclosure are useful as flooring, furniture, countertops, artificial wood
surface, and artificial stone surface.

Laminate Paper

The treated inorganic core particle, in particular the treated titanium
dioxide particle can be used to prepare laminate paper in any of the
customary ways, wherein at least a portion of the titanium dioxide pigment
typically used in such papermaking is replaced with the treated inorganic
core particle, in particular the treated titanium dioxide pigment.

Ag indicated above, the laminate paper in accordance with the
present invention 18 an opaque, cellulose pulp-based sheet containing a
titanium dioxide pigment component in an amount of about 45 wt% or less,
more typically from about 10 wt% to about 45 wt%, and still more typically
from about 25 wt% to about 42 wt%, wherein the titanium dioxide pigment
component comprises the treated inorganic core particle, in particular the
treated titanium dioxide particle of this disclosure. In one typical

embodiment, the titanium dioxide pigment component comprises at least
11
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about 25 wt%, and more typically at least about 50 wt% (based on the
weight of the titanium dioxide pigment component) of the treated titanium
dioxide pigment of this disclosure. In another typical embodiment, the
titanium dioxide pigment component consists essentially of the treated
titanium dioxide pigment of this disclosure. In yet another typical
embodiment, the titanium dioxide pigment component comprises

substantially only the treated titanium dioxide pigment of this disclosure.

For paper laminate applications, the laminate paper should typically
be of uniform weight so that the finished product will have a substantially
even thickngss., The laminale paper must also be properly porous and

abzorbent so i will carry just the right amount of impregnating resin,

For a decorative laminate paper, the paper should be substantially
white 50 as o not impart any undesired coloration o the final decorative

patiern.

The decorative laminate paper can also be prinied by various weill-
knowwn analog and digital printing methads o impart desired coloration and
designs as required for the particular end uge. Anglog printing methods
such as soreen printing are particularly suitable for large runs and
consistent patterns. Digital printing methods such as inkjet printing are
particularly suitable for short runs and custormnized patieming.

These and other considerations and parameters involved in the
composition, production and decoration of laminate paper are well Known
o those of ordinary skill in the art g8 evidenced by many of the previously

ncorporated references.

Paper Laminates

Paper laminates in accordance with the present invention can be
made by any of the conventional processes well known to those of
ordinary skill in the relevant art, as described in many of the previously

incorporated references.

12
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Typically, the process of making paper laminates begins with raw
materials — impregnating resing such as phenolic and melamine resing,
brown paper (such as Kraft paper) and high-grade print paper {3 laminate

papear in accordance with the present disclasure).

The brown paper serves as a carriar for the impragnating resing,
and lends reinforcing strength and thickness o the finished laminate. The
high-grade paper is the decorative sheel, for example, g solid color, 8
prirted pattern or a8 printed wood grain,

in an industrial-scale process, rolis of paper are typically lnaded on
g spindie at the “wet end” of a resin traater for impregnstion with 8 resin,
The high-grade {decorative) surface papers are realed with a clsar resin,
such melaming resin, 30 as o not affect the surface (decorative)
appearance of the paper. Since appesrancs is not onitical for the rown
paper, it may be treated with a colored resin such as phenolic resin,

Two methods are commonly used to impregnate the paper with
resin, The usual way {and the fastest and most efficient} is called "reverse-
rolf coating.” I this process, the paper is drawn belweaen two big rollers,
one of which applies g thin coaling of resin 1o one side of the paper. This
hin coating is given time © soak through the paper as it passes through (o
a drying oven. Almost all of the brown paper is reated by the reverse-roil
process, because it s more efficient and permits full coating with less resin

and waste.

Ancther way is a "dip and squeeze” process, in which the paper is
drawn through a vat of resin, then passed through rollers that squesze off
excess resin. The suwriace {decorative} papers are ususily resin
impregnated by the dip-and-squesze wrocess bacause, although slower, i
permils a heavier coating of the mpregnating resin for improves surface
properties in the final laminate, such as durability and resistance to stains

and heat,

13
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After being impregnated with resin, the paper (a8 8 continuous
shest) is passed through a drying {realer) ovens 1o the "dry end,” wherg it

iz out inio sheets.

The resin-impregnated paper should be consistent o avoid

unevenness in the finished laminate.

in the assembly of the laminate components, the top is generally
the surface paper since what the finished laminale looks like depends
mainty on the swriace paper. A topmost "overlay” sheet that is
substantially transparent when cured may, however, be placed over the
decoraiive shest, for exampie, to give depth and wear resistance o the
finished laminate.

int a laminate where the surface paper has light-hued solid colors,
an exira shest of fine, white paper may be placed beneath the printed
surface sheel oy prevent the amber-colored phenolic filler sheel from
inferfering with the lighter surface color.

The texture of the laminale surface iz determined by texiured paper
and/or a plate that is inserted with the buildup inlo the press. Typically,
steel plates are used, with a highly polished plate producing a glossy

finish, and an eiched texiured plate producing a matte finish.

The finished bulldups are sent to a press, with each buildup (a pair
of laminatas) s separated from the nexd by the above-mentioned steel
plate. In the press, pressure is applied 1o the builldups by hydraulic rams
or the fike, Typically, al least 800 pgi, and someatimes as much as 1,500
psi pressure is applied, while the temperature is raised o more than 250°F
by passing superheated water or steam through iscketling built into the
press. The buildup is maintained under these lemperalure and pressure
conditions for g time {typically about one hour) required for the resing in
the resir-impregnated papers o re-iquely, flow and cure, bonding the

stack together into a single sheet of finished, decorative laminate.

14



WO 2013/062783 PCT/US2012/059773

10

15

20

25

30

{nce removed from the press, the laminatle sheets arg separated
and rimmed to the desired finished size. Typically the reverse side of the
laminate is also roughened {such as by sanding) 1o provide 3 good
adhesive surface for bonding 1o one or mare substrates such as plywood,
hardboard, particle board, composites and the like. The nesd for and
choice of substrate and adhesive will depend on the desired end use of
ihe laminate, as wiill be recognized by one of ordinary skill in the relevant
art.

The examples which follow, description of illustrative and typical
embodiments of the present disclosure are not intended to limit the scope
of the disclosure. Various modifications, alternative constructions and
equivalents may be employed without departing from the true spirit and
scope of the appended claims. In one embodiment, the coating films may
be substantially free of other conventional colorants and contain solely the
treated titanium dioxide pigments of this disclosure.

EXAMPLES
Example 1

2000 g of TiO, oxidation base is slurried in 4520 ml de-ionized
water to provide a concentration of 400 g TiO, / liter (30.7 wt% TiOy). This
slurry is heated to 35°C and the pH was adjusted to 5.5. Sodium silicate
solution (1210 grams) is added with enough HCI to maintain pH between 4
and 7. After curing (with mixing) for 5 minutes, the slurry is heated to 55
°C. 695 grams of sodium aluminate is added with enough HCI to maintain
pH at 7. The slurry is stirred for an additional 30 minutes, maintaining pH
and temperature, then filtered, washed, dried and steam micronized. The
resulting sample has a percent SiO; value of 14% and a percent alumina
value of 7.6%.

Example 2
The procedure described in Example 1 is used except:
e After the 5 minute silica cure, the slurry is heated to 95 °C.
¢ During and after the aluminate addition, the slurry pH is maintained
at 9.0.
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About 2 grams of pigment from Examples 1 and 2 are dispersed
into deionized water at a concentration of about 1.0 weight percent using a
standard laboratory blender. This suspension is added to a mixture of
about 1.8 grams of refined eucalyptus pulp dispersed in about 350 grams
of water, and the pH of this mixture is adjusted to about 7.5. The resulting
mixture is stirred using magnetic stirring for about one minute and then
poured into a standard laboratory handsheet former. The suspension is
drained through the handsheet former to yield a wet handsheet consisting
of pulp and titanium dioxide. This handsheet is then pressed and dried
using standard methods. The basis weight of the dried handsheet is
deteremined by measuring the weight of a known area (measured in
square meters) of the handsheet. The concentration of titanium dioxide
present in the handsheet is subsequently determined using a standard ash
measurement. In this measurement, a known weight of the handsheet is
ignited and burned in an oxygen-enriched laboratory vessel. This causes
removal of essentially all of the pulp. The remaining ash product is
assumed to consist entirely of titanium dioxide. It is expected that the
paper made with pigment as described in Example 2 will retain more and
better spaced TiO2 pigment and therefore have higher opacity than the
paper made with pigment as described in Example 1 when the pigments
are added at equal levels.
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CLAIMS

What is claimed is:
1. A laminate paper comprising a treated inorganic core particle
having improved dispersability, prepared by a process comprising:

(a) heating a slurry comprising porous silica treated inorganic
core particle and water at a temperature of at least about
90°C; and

(b) adding a soluble alumina source to the slurry from step
(a) while maintaining the pH at about 8.0 to 9.5 to form an
alumina treatment on the porous silica treated inorganic
core particle; wherein the treated inorganic core particle
does not comprise dense silica or alumina treatments,
and has silica present in the amount of at about 7% to
about 14% and alumina present in the amount of about
4.0% to about 8.0%; and wherein the particle to particle

surface treatments are substantially homogeneous.

2. The laminate paper of claim 1 furthar comprising an opaque,

cellulose pulp-based sheet.

3. The laminate paper of claim 1 further comprising an

impragnating resin.

4. The laminate paper of claim 3 wherein the impragnating resin is

a phenolic resin or 8 melaming resin.

5. The laminate paper of claim 1 wherein the inorganic core particle
is an oxide of titanium, aluminum, zinc, copper or iron; a sulfate of calcium,
strontium or barium; zinc sulfide; copper sulfide, zeolite; mica; talc; kaolin,
mullite, calcium carbonate, or silica.

6. The laminate paper of claim 5 wherein the inorganic core particle
is titanium dioxide, TiO,, or barium sulfate.

7. The laminate paper of claim 6 wherein the inorganic core particle
is titanium dioxide, TiO,.
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8. The laminate paper of claim 1 wherein the slurry in step (a) is
heated to a temperature of about 93 to about 97°C.

9. The laminate paper of claim 1 wherein the soluble alumina
source is an alkali metal salt of an aluminate anion.

10. The laminate paper of claim 9 wherein the soluble alumina
source is sodium aluminate or potassium aluminate.

11. The laminate paper of claim 1 wherein the treated inorganic
core particle is completely dispersed in water to form a slurry in less than
10 minutes.

12. The laminate paper of claim 1 wherein the silica in the porous
silica treated inorganic core particle is applied by deposition of pyrogenic
silica onto pyrogenic inorganic core particle, by co-oxygenation of silicon
tetrachloride with titanium tetrachloride, or by deposition via condensed
phase aqueous oxide precipitation onto the inorganic core particle.

13. The laminate paper of claim 12 wherein the slurry comprising
porous silica treated inorganic core particle and water is prepared by a
process comprising:

(a1) providing a slurry of inorganic core particle in water;
(a2) heating the slurry to about 30 to about 40°C and

adjusting the pH to about 3.5 to about 7.5;

(a3) adding a soluble silicate solution to the slurry while
maintaining the pH between about 3.5 and about 7.5; and
(a4) stirring for at least about 5 mins.

14. The laminate paper of claim 13 wherein the slurry is heated to a
temperature of about 33 to about 37°C.

15. The laminate paper of claim 14 wherein the soluble silicate is
sodium silicate or potassium silicate.

16. A paper laminate comprising a laminate paper, wherein the
laminate paper comprises a treated inorganic core particle having
improved dispersability, prepared by a process comprising:

(a) heating a slurry comprising porous silica treated
inorganic core particle and water at a temperature of at
least about 90°C; and
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(b) adding a soluble alumina source to the slurry from step
(a) while maintaining the pH at about 8.0 to 9.5 to form an
alumina treatment on the porous silica treated inorganic
core particle; wherein the treated inorganic core particle

5 does not comprise dense silica or alumina treatments,

and has silica present in the amount of about 7% to about
14% and alumina present in the amount of about 4.0% to
about 8.0%; and wherein the particle to particle surface
treatments are substantially homogeneous.

10 17. The paper laminate of claim 16 further comprising Kraft paper.
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