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ABSTRACT

A decorative base paper for decorative coating materials

less than approximately 3.0 pm, and both the decorative

base paper and the decorative paper have a high opacity.
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Decorative Raw Paper with High Opacity

This invention relates to a decorative paper which
contains a pigment mixture of titanium dioxide and talc

and the decorative coating materials obtained therefrom.

Decorative coating materials, so-called decorative sheets

or decorative paper [paper impregnated with synthetic
resin] 1s preferably used for surface coating in
production of furniture and in completion of interiors.
Decorative sheets are understood to be printed or
unprinted sheets of paper impregnated with a synthetic
resin and optionally treated at the surface. Decorative

sheets are glued or bonded to a backing board.

Depending on the type of impregnation process, a
dlistinction 1s made between decorative sheets with a
thoroughly impregnated paper core and decorative sheets
pased on a preimpregnate, 1n which the paper is
impregnated only partially online in the papermaking
machine. Molded laminated materials (high-pressure
laminates) are laminates produced by pressing several
lmpregnated layered papers. The structure of these molded
laminated materials consists 1n general of a transparent
layer (overlay) which produces an extremely high surface
stability, a decorative paper impregnated with a
synthetic resin and one or more kraft papers impregnated
with a phenolic resin. Molded fiber board and particle
board as well as plywood can be used as the substrate for

thils.

In the laminates (low-pressure laminates) produced by the

short-cycle method, the decorative paper impregnated with
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synthetic resin is pressed directly with a substrate,
€.g., a particle board using a low pressure.

The decorative paper used in the coating materials
mentioned above is white or colored and may be with or

without an additional imprint.

Speclal requirements are made of so-called decorative

base paper such as high opacity for a better coverage of

the substrate, uniform formation and grammage of the
sheet for uniform resin uptake, high light stability,
high purity and uniformity of the color for good
reproducibility of the pattern to be printed, high wet
strength for a smooth impregnation operation, suitable
absorbency to achieve the required degree of resin
saturation and dry strength which are important in re-
rolling operations in the papermaking machine and in

printing in the printing machine.

Decorative base paper is generally made of high-white

sulfate pulp, mainly from hardwood pulp, up to 45 %

pigments and fillers and wet strength, retention agents
and fixing agents. Decorative base paper differs from the

usual paper in that it has a much higher filler content

and there is none of the internal sizing or surface

sizing which is usual in paper with the known sizing

agents such as alkyl ketene dimers.

Opacity is one of the most important properties of

decorative base paper. This characterizes the coverage

with respect to the substrate.

A high opacity of the decorative base paper 1s also
achieved by adding white pigments. Titanium dioxide is
usually used as the white pigment. This pigment

guarantees a high opacity and a good brightness and
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whiteness of the decorative base paper. However, the high

price of titanium dioxide is a disadvantage.

Replacing some or all of the titanium dioxide with other
white pigments has a negative effect on these properties.
Matching of opacity can be achieved only by increasing
the pigment content. However, the pigment content cannot
be increased to an unlimited extent, because in this
case, negative effects on the physical properties such as
retention of the pulp suspension, strength, light-

fastness and resin uptake can be expected.

The object of this invention is to make available an
inexpensive decorative paper with a high opacity while at

the same time having a reduced titanium dioxide content.

This object is achieved by a decorative base paper for
decorative coating materials, wherein said decorative
base paper contains a pigment mixture of a titanium
dioxide and talc. The talc used according to this
invention has a very narrow particle size distribution
with a D50 of less than about 3 pm. This means that 50
wts of the talc particles have a diameter of less than
about 3 pm. Talc with a particle size distribution D50 of

less than about 2 pm is especially preferred.

According to a further embodiment a decorative paper or
decorative sheet is provided that includes the

aforementioned decorative base paper.

The specific surface area of the talc used according to
this invention is greater than about 30, 000 wf/kg, or
according to an especially preferred embodiment it is
greater than about 40,000 nﬁ/kg. On the other hand, the

specific surface area of traditional types of talc is in
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the range of 8,000 to 16,000 nF/kg. The specific surface

area was determined according to DIN 60,126.

The amount of talc in the pigment mixture is preferably

0.1 to 25 wt%, based on the total pigment content.

The titanium dioxide preset 1n the pigment mixture used
ln the decorative base paper according to this invention
may be a titanium dioxide conventionally used in
decorative paper. Such titanium dioxides are available
commercially and may be used in the rutile or anatase

modification. Such titanium dioxides of the rutile type

are especially preferred.

Other fillers such as zine sulfide, calcium carbonate,

kaolin or mixtures thereof may be used.

The amount of filler in the decorative base paper may be
up to 55 wt%, in particular 11 to 50 wts or 20 to 45 wt$,
based on the welght of the paper. The weilight of the

decorative base paper according to this invention may be
in the range of 30 to 300 g/m° and is usually 40 to

200 g/m®. The weight is selected as a function of the

specific application.

Softwood pulp (long-fiber pulp) or hardwood pulp (short-
fiber pulp) may be used as the cellulose pulp for
producing the decorative bulk paper according to this
invention. It is also possible to use cotton fibers or

mixtures of the types of cellulose mentioned above. For

example, a mixture of softwood pulp and hardwood pulp in

especlally preferred. The pulp may have a degree of
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The cellulose pulp mixture preferably has a cationically
modified cellulose fiber content of at least 5 wt%, based
on the weight of the cellulose mixture. A content of 10

to 50 wt?%, in particular 10 to 20 wt% of the cationically
modified cellulose in the cellulose pulp mixture has

proven to be especially advantageous.

Cationically modified cellulose pulps are known from the

journal Das Papier, volume 12 (1980), pp. 575-579, for

example.

In a special embodiment of this invention, the
catlonically modified cellulose contained in the paper
pulp has an effective cationic charge of 20 to

300 mmol/kg pulp, determined according to the internal
method no. 4 of the Technical University of Darmstadt.
Cellulose pulp fibers with a charge density of 30 to

100 mmol/kg are preferred. The term ‘effective cationic
charge™ is understood to refer to a3 charge density which
has been balanced with the charge density of the non-
cationized cellulose pulp. The charge density of the
cellulose pulp depends on the amount of cationic agent to

be used. The amount of cationizing agent may be 0.005 to

200 g/kg cellulose pulp.

The cationic modification of the cellulose pulp fibers

may be accomplished through reaction of the fibers with
epichlorohydrin resin and a tertiary amine or by reaction

with quaternary ammonium chlorides such as

chlorohydroxypropyl-trimethyl~ammonium chloride or

glycidyltrimethyl-ammonium chloride.

In a preferred embodiment of this invention, cellulose

pulp fibers that have been cationically modified by an
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addition reaction of quaternary ammonium compounds having
glycidyl functional groups with hydroxyl groups of

cellulose are used.

The decorative bulk paper according to this invention may
contain wet strength agents such as polyamide/polyamine-
epichlorohydrin resin, other polyamine derivatives or
polyamide derivatives, cationic polyacrylates, modified
melamine-formaldehyde resin or cationized starches. These
are added to the pulp suspension. Likewise, it is also
possible to add retention aids and other substances such
as organic and inorganic colored pigments, dyes, optical

brighteners and dispersants.

The decorative bulk paper according to this invention can
be produced on a Fourdrinier papermaking machine or a
Yankee papermaking machine. To do so, the cellulose pulp
mixture may be pulped to a degree of beating of 30 to 45
SR at a pulp density of 2 to 4 wt%. In a mixing vat,
fillers such as titanium dioxide and talc, and wet
strength agents are added and mixed well with the
cellulose pulp mixture. The resulting thick pulp is
diluted to a pulp density of approximately 1 wt%, and
other additives such as retention aids, foam suppressant,
aluminum sulfate and other additives as listed above are
added as needed. This thin pulp is passed through the
headbox of the papermaking machine and sent to the wire
section. A fiber nonwoven is formed, yielding after

drainage the decorative base paper which is then dried.

To produce decorative paper, the decorative base paper 1is
impregnated with the conventional synthetic resin
dispersions for this purpose. The conventional synthetic
resin dispersions for this purpose include, for example,

those based on polyacryl or polyacrylmethyl esters
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polyvinyl acetate, polyvinyl chloride or synthetic resin
solutions based on phenol-formaldehyde precondensates,
urea-formaldehyde precondensates or melamine-formaldehyde

precondensates or their compatible mixtures.

The impregnation may also be accomplished in the size
press of the papermaking machine. The decorative base
paper can be impregnated in such a way that the paper 1is
not completely impregnated. Such decorative paper 1s also
Known as a preimpregnate. The amount of resin introduced
into the decorative base paper by impregnation in this
Ccase amounts to 25 to 30 wt%, based on the weight of the

paper.

After drying, the impregnated paper can also be coated
and printed and then applied to a substrate such as a
wooden board. The coated and optionally printed products

are generally known as decorative sheets.

The following examples are presented to further
illustrate this invention. Amounts given in percent by
welght are based on the weight of the cellulose pulp,

unless otherwise indicated.

Example 1

A cellulose pulp mixture consisting of 70 wt$% eucalyptus
pulp and 30 wt$% softwood sulfate pulp was mixed with 0.6
wt? epichlorohydrin resin as the wet strength agent, 0.11
wt? of a retention aid and 0.03 wt% of a foam suppressant
as the basic mixture. The latter three percentages are
based on the weight of the pulp. The pH of this mixture
was adjusted to 6.5 with aluminum sulfate. This mixture
was then mixed with a pigment mixture of 55.8 wt%

titanium dioxide and 5.2 wt$% talc. Using a Fourdrinier
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papermaking machine, a decorative paper with a grammage
of 105 g/m* was produced. The titanium dioxide content was
33.5 g/m® (31.9 wt$%) and the talc content was 3.1 g/m°
(2.95 wt%). The talc had a particle size distribution D50

©f 1.9 um and a specific surface area of 44,300 n@/kg.

Example 2

A pigment mixture of 50.3 wt% titanium dioxide and

14.7 wt% talc was added to the basic mixture from
Example 1. A decorative paper with a grammage of 105 g/m°
was produced with a Fourdrinier papermaking machine. The
titanium dioxide content was 30.2 g/m* (28.8 wt%) and the
talc content was 8.8 g/m° (8.4 wt%). The talc had a

particle size distribution D50 of 1.9 Hm and a specific

surface area of 44,300 nﬁ/kg.

Example 3

2.0 g/m* (1.9 wt?). The talc had a particle size
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talc content was 6.8 g/m2 (6.5 wt%). The talc had a
particle size distribution D50 of 1.5 pum and a specific

surface area of 47,100 m°/kg.

Comparative Example 1

As Comparative Example 1, only a 62 wt$% titanium dioxide
dispersion was added to the basic mixture from Example 1.
A decorative paper with a weight of 120 g/m° and a
titanium dioxide content of 37.2 g/nf (31 wt%) was

produced using a Fourdrinier papermaking machine.
Comparative Example 2

A pigment mixture of 50.8 wt$% titanium dioxide and 14.4
wts talc was added to the basic mixture from Example 1. A
decorative paper with a weight of 105 g/m° was produced on
a Fourdrinier papermaking machine. The titanium dioxide
content was 30.5 g/m° (29 wt%) and the talc content was
8.7 g/m* (8.3 wt%). The talc had a particle size

distribution D50 of 3.7 um and a specific surface area of
8,600 m’/kg.

The opacity of paper samples from Examples Bl through B4
and Comparative Examples V1 and V2 was determined
according to DIN 53,146 by using an ACE color measuring
instrument from Data Color. The titanium dioxide content
of the decorative base paper was determined according to
DIN 54,370. The results are summarized in the following
table.



dioxide content.
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Talc content, based on
total pigment

Talc content
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CLAIMS

A decorative base paper for decorative coating
materials, characterized in that the decorative base
paper contalns a pigment mixture of titanium dioxide

and talc, and the talc has a particle size

distribution D50 of less than approximately 3.0 um.

A decorative base paper according to claim 1,

characterized in that the talc has a specific

surface area of more than approximately 30, 000 nF/kg.

A decorative base paper according to claim 1 or 2,
characterized in that the talc content is 0.1 to

25 Wt%, based on the total pigment content.

A decorative base paper according to one of claims 1
through 3, characterized in that the paper contains

cationically modified cellulose fibers.

A decorative base paper according to claim 4,
characterized in that the cellulose fibers are

modified with quaternary ammonium compounds with

glycidyl function.

A decorative paper or decorative sheet containing a

decorative base paper according to one of claims 1

through 5.
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