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PAINT AND PAPER COATED WITH SAID PAINT

The invention relates to a spreadable paint, a method
of producing the spreadable paint, a coated paper with a coat
made from the spreadable paint as well as the use of the coated
paper for safeguarding agaihst the forgery of forms.

In practice, primarily to improve the imprintability
or printing performance of paper, layers are used as so-called
coats which are applied to a paper carrier and which contain
mainly coating pigments, adhesives and coating aids. Especially
in ink-jet printing, the coat is of ever-increasing importance
for the quality of the printed result which can be expected.

. The recipe for a known coat is disclosed in the
research report of the Papiertechnische Stiftung fir
Papiererzeugung und Papierverarbeitung (Technical Paper-
Foundation for Paper Production and Paper Processing), PTS-.
Research Report 23/97, in PTS Verlag, Munich, under the title:
"Verbesserung des Schichtaufbaus und der Grenzflichen
gestrichener Ink Jet-Papiere fiir den Mehrfarbdruck"

'("Improvemént'of coat construction and interfaces of coated

ink-jet papers for multiple-color printing"). Here, the coat
comprises a pigment mixture with precipitated-silicic acid in
which the silicic acid has a specific surface area of 650 m’/g.
By using precipitated silicic acid with its high specific
surface area as compared to uncoatéd papers, an ink used for
printing is already absorbed in the uppermost layer of the coat
so that bleeding and deep penetration of the ink into the paper
can be prevented. '

In some applications, however, other coat
characteristics besides an improved print quality are

" desirable.

The manufacture of apparatuses for optical character
recognition (OCR) makes it possible for financial institutions
to mechanically read and further process forms filled out by
customers. Although this automated data reading enables

immense savings in time, the risk of forgery is, however,
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increased in this way in the sense that even the simplest
mechanical tampering carried out with fraudulent intent, such
as by erasure, scrétching, lifting off of text with adhesive
tape and the like are not reliably recognised by the said
apparatus during the reading of data, and can lead to
intentional erroneous entries. The financial damage caused in
this way is considerable and is on the rise.

In order to respond to mechanical manipulations, a
paper with a coating would therefore be desirable whose
characteristics change upon mechanical tampering carried out

~with fraudulent intent, but which at the same time satisfies
other criteria such as imprintability, writability and

intactness under creasing stress.

An object of the invention is therefore to provide a
spreadable paint and a coated paper with a coat made from the
spreadable paint which is imprintable and writable and which
allows the recognition of mechanical tampering in completed
forms, wherein at the same time the coat exhibits sufficient
adhesion to the paper carrier such that detachment under
creasing stress is avoided.

According to the invention, the object is achieved by
providing a spreadable dye containing 100 dry parts by weight
(pbw) of a pigment mixture, 50 to 100 dry pbw of an adhesive as
well as water and known coating aids in normal mixture amounts
for these aids, wherein the pigment mixture is made of 25 to 50
wt.% precipitated silicic acid and 75 to 50 wt.% of at least
one absorber pigment which absorbs excitation radiation from

- the ultraviolet or visible region of the spectrum, and wherein

the precipitated silicic acid exhibits a specific surface area
of 600 m’/g to 700 m?/g, preferably 650 m’/g to 700 m%/g,
measured according to BET with N2 corresponding to DIN 66 131.

According.to the invention, the object is further
achieved by providing a paper coated with a layer made from the
spreadable paint according to the invention, comprising a paper
carrier with at least one paper dye which, as a result of being
irradiated by excitation radiation which is at least partially
absorbed by an absorber pigment in the coat, emits
fluorescence.
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The coated paper according to the invention is
imprintable and writable with various media, in particular
laser printers, ink-jet printers and ballpoint pen. In the _
process of this, there arises a stronger bond between the coat
and the printing substance than between the coat and the
carrier material so that, upon mechanical application of force
intended to scratch off, rub off or rip away the printing
substance from the completed form, large areas of the coat
detach from the coated paper carrier. In the uncoated areas
formed in this way, fluorescence is now inducible, the
detection of which enables an identification of tampered forms.
Despite the weaker adhesion of the coat to the paper carrier as
compared to that of the print substance to the coat, the former
is sufficient to avoid detachment of the coat under creasing
stress. _ S
' Preferably, the spreadable paint according to the
invention contains as an adhesive a carboxylated. )
copolymerization of styrene and butadiene as a styrene-- -
butadiene-copolymer, polyvinylalcohol, copolymers of
polyvinylacetate, polymaleic acid ester, polyacrylate or
mixtures of these compounds.

In an effective further development, the spreadable
paint according to the invention contains an adhesive. composed
of a mixture of essentially equal parts per weight with respect
to absolutely dry solid amounts (dry pbw) of polyvinyl alcohol
and a non-ionic dispersion of a vinyl acetate-maleic acid
ester-copolymer as so-called acrylate dispersion. The use of
this adhesive effects a water resistance of the paper layer
made from the spreadable paint and consequently allows the
printing of paper coated according to the invention by the wet-
offset process. _ o

_ Advisably, the spreadable paint contains at least one
cationic polymer which effects improved adhesion of the anionic
inks commonly used in the ink-jet printing process. .

In a preferred embodiment, the absorber pigment is a

substance which absorbs ultraviolet excitation radiation and is

preferably composed of titanium dioxide or zinc oxide. In such
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an advantageous further development, the spreadable paint
according to the invention comprises a fluorescence quencher
which is implemented to quench residual fluorescence from
components in the coat. The fluorescence quencher is preferably
a cationically active condensation product of a polyamin with a
dicarboxylic acid. '

In the procedure to make the spreadable paint
according to the invention, 100 dry pbw of a pigment mixture
containing 25 to 50 wt.% of a precipitated silicic acid with a
surface area of 600 m?/v fo 700 m?/g, preferably 650 m?/g to 700
m?/g, measured according to BET with N corresponding to DIN 66
131 and 75 to 50 wt.% of at least one absorber pigment which
absorbs excitation radiation from the ultraviolet or visible
region of the spectrum are dispersed, preferably for two and a
half hours while stirring, in water with a known dispersion
agent 'in a normal mixture amount for this agent, the pH of this
pigment suspensioh is adjusted to about 8, preferably 8.0, and
subsequently 50 to 100-dry pbw of an adhesive (with respect to
100 dry pbw of the pigment mixture) as well as other known

_coating aids in common mixture amount for these aids are added

while stirring.

To produce one of the further developments of the
described spreadable paint, the adhesive is stirred in as an
aqueous binding solution containing polyvinyl alcohol at a
temperature below 30°C followed by an acrylate dispersion in
essentially equal dry pbw with respect to the polyvinyl
alcohol.

'As a paper dye for the paper carrier in the coated
paper according to the invention, all paper dyes are employable
which possess the characteristic of fluorescing in excitation
radiation in the ultraviolet or visible region of the spectrum.

The paper dye of one preferred embodiment is an
optical whitener. Optical whiteners have been long employed in
the paper industry, for example in the whitening of paper.
Here, the deceptive whitening effect arises from the fact that
the dyes known as optical whiteners, such as ultramarine,
coumarins, benzimidazoles, cyanines, pyrazolines or the like
absorb ‘in the UV region and fluoresce in a color complementary
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to yellow, i.e. bluish. According to the invention, the UV
light-absorbing coating prevents the brightening
characteristics of these dyes from expressing themselves.
Fluorescent light is emitted only when the coating has been
damaged and serves, in contrast to its originally conceived
purpose, as an indication of mechanical tampering.

It is advisable that the coating of the coated paper
according to the invention is coated thick enough on the paper
carrier so that, despite the coating, the intensity of the
induced fluorescence of at least one paper dye lies below a
fixed threshold value.

According to the invention, the coated paper
according to the invention is used as printer paper for
printing forms which allow a recognition of mechanical:
tampering.

In addition to fluorescent guenching agents and
cationic polymers, the spreadable paint according to the
invention can contain disperion agents, defrothing agents,
thickening agents and agents for regulating the pH value. as
coationg aids, wherein the coating aids are used in an amount
of up to 12 dry pbw with respect to 100 dry pbw-pigment
mixture.

The paper carriers used are preferably OCR paper
carriers common on the market with optical whiteners fulfilling
DIN-Norm 66223 part I. It is advisable that the mass of these
OCR papers varies between 80 and 100 g/m’.

The specific surface areas provided were determined
by the method known in abbreviated form as BET of Brunauer,
Emmett and Teller (J. Amexr. Doc. 60, 309, 1938).

Further advisable embodiments -and advantages of ‘the
invention are the subject of the following description of
embodiment examples of the invention referring to the figure of
the drawing.

The figure shows a schematic representation of the
effects of an application of mechanical force to an embodiment
of the coated paper according to the invention.

The figure shows a schematic representation of the effects
of an application of mechanical force to an embodiment of the
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coated paper 1 according to the invention, which comprises an
OCR-paper corresponding to DIN 66223 part I as paper carrier 2
with optical whiteners as paper dyes. A coating 3 is applied to
the paper carrier 2 by using a coating method, such as an air
knife coating method, long known to the person skilled in the
art. The coating 3 contains UV radiation-absorbing titanium
dioxide in rutile form as an absorber pigment and a
fluorescence quencher to quench residual fluorescence arising
in the coating from intense UV-radiation. The coated paper was
printed by the laser printing process, in which the fixing on
the coating of a thermoplastic toner material 4 as the
substance used for printing is effected by heating.

For the mechanical forgery, the surface of the
coating is subjected to a strong rubbing force with the help of
a scraping tool 5 in order to remove the uppermost layer of the
coating, with the toner material 4 clinging to it, from the
rest of the coating. According”to the present invention, this
application of force leads to the detachment of large coat
areas 6 from the paper carrier 2 before the toner material 4
can be removed from the coating 3.

The optical whiteners emit fluorescent light upon
irradiation with an excitation radiation in the ultraviolet

region of the spectrum, the wavelength or wavelength range of

-which is accordingly between 200 nm and 400.nm. Due to the

absorption of the excitation radiation by the absorber pigment
and the fluorescence quencher in the coating 3, this
fluorescent light is masked. However, if the coating 3 of the
coated paper 1 is damaged, the excitation radiation penetrates
to the optical whiteners and induces fluorescent light in
damaged regions 7, the appearance of which serves as an
indication of tampering.

An attempt at forgery therefore leads to the
appearance of an ascertainable fluorescence which would
otherwise be absent, and according to which the imperfectly
coated paper 1 can be. detected before its data are read by an
optical character recognition (OCR) unit.

Examples of embodiments follow for the spreadable
paint according to the invention and for the inventive coated
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paper as well as comparative examples. As long as not expressly
indicated otherwise, the parts by weight and dry parts by
weight provided therein are with respect to 100 dry parts by
weight pigment mixture.

The coated papers produced by way of example were
subsequently subjected to tests in which their imprintability
with laser printers and ink-jet printers, their writeability
with ballpoint pens common on the market and-their ability to
withstand creasing stress were evaluated. In addition, tests
were performed to tamper mechanically with the paper, in which
it was attempted to remove each of the respective substances
used for printing by erasure, scratching or by lifting off with
adhesive tape. Samples for which a removal of the printing
substance was associated with a detachment of the coating were
rated as "good". Samples from which the print substance could
be removed from the coating were rated as "poor"™. Finally, the
UV-absorption by the coating was checked, those samples for
which, despite irradiation with UV light, no fluorescence could
be detected being rated as "good".

_ Example 1 :
An aqueous solution of a polymer based on polyacrylic
acid commercially available as "Polysalz F" containing 35
percent solids is added at 0.3 dry pbw into 295.5 pbw water as

a coating aid and stirred in for one minute. Following this are

- added 50 dry pbw of a fine grain silicic acid with a BET-

surface area of 650 m2/g, commercially available as
"Kieselsdure FK 310", following which 50 dry pbw titanium
dioxide in rutile form as absorber pigment (trade name
"Bayertitan R-KB-2") are stirred in. The pigment suspension
obtained in this way is dispersed for at least two and a half
hours, following which the pH is adjusted to- 8.0 by addition of
0.9 dry pbw of caustic soda with a solid content of 60 percent.
For the production of an adhesive solution, 25 dry
pbw polyvinyl alcohol, commercially available as "Moviol 4-88",
are mixed into 99 pbw water at a temperature of 95°C. The
temperature is held constant for as long as it takes for the
polyvinyl alcohol to completely dissolve. After the solution
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- cools down to 50°C, 2.5 dry pbw of a polyvinyl pyrrolodine

(trade name "Luviskol K 30") are added as a dispersion agent.
After allowing the solution cool, it is of the utmost
importance to prevent the formation of a skin on the surface.

The binding agent solution which is not warmer than
30°C is added to the pigment suspension followed by the slow
addition with good stirring of 5.0 dry pbw of a cationic vinyl
polymer commercially available as "Catiofast CS" with a solid
content of 29 percent. Then, 27.5 dry pbw are added of an
aqueous nonionic' dispersion of a vinyl acetate-maleic acid
éster—copolymer with polyvinyl alcohol as a protective colloid,
commercially available as "Rhodopas AM 021" and with a solid
content of S50 percent. '

Finally, there follow the sequential additions of 0.8
dry pbw of a cationically active condensation product of a
polyamine with a dicarboxylic acid, commercially available as
"Catarex 2L-flussig" with a solid content of 55%, as a
fluorescence quencher as well as 0.5 dry'pbw of a defoaming
agent, commercially available as "Tebefom 6073", as a further
coating aid.

The pigment paint produced in this way exhibits a
pronounced tendency to sediment and for this reason must be
constantly agitated. The proportion of water in this example
embodiment is 72.5 wt% with respect to the total weight of the
spreadable paint.

An OCR paper corresponding to DIN 66223 part I with
optical whiteners which fluoresce upon UV irradiation was
coated with the spreadable paint, whose production is described
above, by the air knife method and the paper coated in this way
was subsequently subjected as sample 1 to the tests described

. above,

Sample 1 according to the invention showed a good
ability to withstand creasing stress. Even'repeated crumpling
and creasing of the paper did not lead to any detachment of the
coating. Furthermore, the paper met the standards of
imprintability in both the laser as well as the ink-jet
printing processes and was also easily writable with a
ballpoint pen. Further, detachment of large areas of coating
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was observed in the tests for mechanicaiifampering, yielding a
good result. Since the coating exhibited a high UV absorption,
the coated paper is well suited for the previously described

use in safeguarding against the forgery of machine-read forms.

Example 2 _

A spreadable paint corresponding to the previous
example 1 was produced in which the total amount of pigment
remained unchanged, but in which the proportion of precipitated
silicic acid with respect to the total pigment mixture was 25
wt.%. A paper coated with this spreadable paint was subjected
as sample 2 according to the invention to the same tests as
above, and exhibited essentially the same characteristics as
sample 1.

_ Example 3

A spreadable paint corresponding to example 1 was
produced with the same total amount of pigment, but the
proportion of precipitated silicic acid to the total pigment
mixture was 75 wt.%. In performing identical tests on a paper
coated with this spreadable paint, the comparative sample 3,
which lies outside scope of the invention, yielded good results
with respect to imprintability and writability, adhesion of the

printing substance to the coating as well as UV absorption.

However, the test of the ability of the coating to withstand
creasing stress yielded poor results.

Example 4

A spreadable paint corresponding to the previous
example 1 was produced in which the total pigment amount
remained the same, but in which the titanium dioxide employed
in example 1 was substituted by calcium carbonate in equal dry
pbw. Paper coated by the spreadable paint according to example
4 exhibited good imprintability with laser printers as well as
with ink-jet printers and was furthermore writable with ball
point pen. The coating exhibited the desired characteristics in
the attempt to lift off the printing substance with adhesive
tape. However, with erasure or scratching, only satisfactory
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results were observed. As expected, UV-radiation was not
absorbed by the coating, so that the fluorescence of the
optical whitener of the coated paper carrier was visible. The
coated paper is hence not suited for use according to the
invention. In contrast, the test of the ability to withstand
creasing stress yielded good results.

Example -5

A spreadable paint was produced according to example
4 in which equal dry pbw of commercially common Kaolin was
employed in place of calcium carbonate. In testing, a paper
coated with the spreadable paint (comparative example 5)
yielded results corresponding to the previous example with the
difference that in the lifting off of the printing substance
with adhesive tape the result was also only satisfactory. The
lack of UV absorption by the coating renders comparative sample

-5 unsuitable for the detection of attempts at mechanical

tampering.

Example 6
A spreadable paint according to example 1 was

‘produced in which the total pigment content remained unchanged,

but in which the silicic acid employed in example 1 with a
specific surface area of 650 n@/g (BET; N} was substituted by
a precipitated silicic acid of specific surface area 700 m’/g
(BET; N2) in indentical dry pbw. The paper coated with this
spreadable paint yielded as sample 6 according to the invention
the same positive test results as sample 1.

Example 7

A spreadable paint was produced according to example
1 in which the precipitated silicic acid was substituted by
precipitated silicic acid of specific surface area 500 m?/g
(BET; N2). Testing of paper coated with this spreadable paint
as comparative example -7 outside the scope of the invention
yielded a good imprintability in ink-jet as well as in laser
jet printing processes and furthermore exhibited good
writability with ball point pen. However, the characteristics
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of the coating wi%ﬁ%respect to lifting off with adhesive tape
were only satisfactory for.the comparative example 7 printed
with a laser printer. The other tests of printing substance
adhesion yielded good results. The coating exhibited good UV
absorption as well. The test for ability to withstand creasing
stress, however, yielded poor results, limiting the use of

comparative example 7 in practice.
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CLAIMS

"1. A spreadable paint comprising 100 dry parts by
weight of a pigment mixture, 50 to'iOO dry parts by weight of
an adhesive as well as water and known coating aids in mixture
amounts normal for these agents, wherein the pigment mixture
contains 25 to 50 wt.% precipitated silicic acid and 75 to 50
wt.% of at least one absorber pigment which absorbs excitation
radiation from the ultraviolet or visible region of the
spectrum, and wherein the precipitated silicic acid has a
specific surface area of 600 m?’/g to 700 m%/qg, preferably 650
m?/g to 700 m?/g, measured according to BET with N,
corresponding to DIN 66 131.

2. The spreadable paint as defined in claim 1,

.characterized in that a carboxylated polymerization mixture of

styrene and butadiene as styrene-butadiene-copolymer, polyvinyl
alcohol, copolymers of polyvinyl acetate, polymaleic acid
ester, polyacrylate or mixtures of these compounds are used as
the adhesive.

3. The spreadable paint as defined in claim 2,
characterized in that the adhesive contains polyvinyl alcohol
and a nonionic dispersion of a vinyl acetate-maleic acid ester-
copolymer and an acrylate dispersion in essentially identical
dry parts by weight. '

4. The spreadable paint as defined in any of claims 1
to 3, characterized in fhat the coating aids comprise at least
one cationic polymer. ' ,

5. The spreadable paint as defined in any of claims 1
to 4, characterized in that the absorber pigment is a substance
which absorbs ultraviolet excitation radiation.

6. The spreadable paint as defined in claim 5,
characterized in that the absorber pigment is composed of
titanium dioxide or zinc oxide.

7. The spreadable paint as defined in claim 5 or 6,
characterized in that a fluorescence quencher is provided to

quench fluorescence of components of the coating.
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8. The éﬁfeadable paint as defiﬂéd in claim 7,
characterized in that the fluorescence quencher is a
condensation product of a polyamine with a dicarboxylic acid.

9. A method of producing a spreadable paint as
defined in claim 1, characterized in that 100 dry parts by
weight of a pigment mixture containing 25 to 50 wt.% of a
precipitated silicic acid of 600 m?/g to 700 m’/g, preferably
650 n@/g to 700 nglg, surface area measured according to BET
with N2 corresponding to DIN 66 131 and 75 to 50 wt.% of at
least one absorber pigment which absorbs excitation radiation
from the ultraviolet or visible region of the spectrum are
dispersed into water with a known dispersion agent in a common
mixture amount for this agent, the pH of this pigment
suspension is adjusted about 8 and subsequently an adhesive is
added with stirring at 50 to 100 dry parts by weight with
respect to 100 dry parts by weight of the pigment mixture as
well as further known coating aids in normal mixing amounts for
these aids.

10. The method of claim 9 for the production of a
spreadable paint according to claim 3, characterized in that
the adhesive is added with stirring as an adhesive solution
containing aqueous polyvinyl alcohol at a temperature below
30°C followed by the addition while stirring of an aqueous
nonionic dispersion of a vinyl acetate/maleic acid ester
copolymer as an acrylate dispersion in essentially equal dry
parts by weight to the polyvinyl alcohol.

11. A coated paper with a coating (3) made from one
of spreadable paints according to one of the claims 1 to 8,
comprising a paper carrier (2) with at least one paper dye,
which emits fluorescence as a result of being irradiated with
an excitation radiation, which itself is at least partially
absorbed by an absorber pigment of the coating (3).

12. The coated paper as defined in claim 11,
characterized in that the paper dye(s) is an optical
whitener(s).

13. The coated paper as defined in claim 11 or 12,
characterized in that the coating (3) is coated in such a
thickness on the paper carrier (2) that the intensity of the
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emitted fluorescence despite the coating (3) is below a
determined threshhold value.

14. Use of a coated paper according to any one of
claims 11-13 as printer paper for the printing of forms which
allow the recognition of mechanical  tampering.



