
*159159*  BINDER AND COATING SLIP FOR COATING BASE
PAPER IN INKJET PAPER PRODUCTION The invention relates
to a binder for coating slips, in  5 particular
water-based coating slips, which are used  for coating
base paper in inkjet paper production, to  coating
slips which contain such binders as well as to  inkjet
papers produced in this way and to a method for
producing them. 10 A wide variety of inkjet papers of
different qualities  and based on different paper
coatings are known.  Photographic papers especially
have received particular  attention in the development
of inkjet papers, but are 15 very expensive and, as a
result, are not suitable for  "normal" color prints,
as are frequently required for  everyday office
purposes, for reasons of cost. On the other hand,
standard papers often produce only  20 inadequate
color depths in inkjet printing, have  excessively
long drying times and/or lack satisfactory  edge
definition. In addition, photographic papers generally
have a basis  25 weight that is too high for customary
office  applications. It is an object of the invention
to propose a binder  for coating slips that allow the
production of  30 inexpensive inkjet papers which
exhibit relatively high color depths with inkjet inks
and consequently can in  many cases replace the
higher-grade and expensive  qualities of inkjet
photographic papers. 35 This object is achieved
according to the invention in  the case of a binder of
the type described at the  beginning by the binder
comprising gelatine as a first  binder component and
fractions of at least one further  binder component
which is selected from vinyl alcohol II II IIIHIIH
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- 2  polymers, carbohydrates and carbohydrate
derivatives,  the solid fraction of the gelatine in
the binder being  greater than the sum of the solid
fractions of the  further binder component or
components. 5 Although gelatine has already been used
in many cases  for ink accepting layers of
photographic papers, they  are complicated to produce
and consequently are  correspondingly expensive. 10
Gelatine as a binder in ink accepting layers does
ensure an excellent color depth, but the edge
definition on matt papers is not always satisfactory.
15 Similarly, ink accepting layers based on polyvinyl
alcohol (PVA) are known, but often have only low color
depth. Binders in which gelatine represents the main
element  20 of the binder, as provided by the
invention, amazingly  show very good results with
respect to color depth and  are optimized with regard
to edge definition when the  gelatine is mixed with
the other components of the  binder. 25 This makes it
possible to produce coating slips that  allow the
production of inexpensive qualities of paper  for
inkjet printing which are at least of moderate
quality with respect to color depth and require only
30 low coating weights for this. This ultimately has
the consequence that relatively  low-cost
installations can be used for paper  production, which
gives the paper further cost 35 advantages and
consequently a broader range of  applications in
inkjet color printing. In combination with the main
constituent gelatine, not  only vinyl alcohol polymers
and copolymers but also 3  



carbohydrates and their derivatives can be used to
improve the edge definition and the processing
behavior  of the coating slip without the color depth
that is  ensured by the gelatine being markedly
impaired as a  5 result. When carbohydrates, in
particular starch derivatives,  are used as further
components of the binder,  hydroxyalkylated starch
derivatives, such as for 10 example hydroxypropyl
starch derivatives, are  preferred. The solid fraction
of the gelatine in relation to the  solid fractions of
the further binder components is  15 preferably used
in the range from 1.1:1 to 2.5:1. On the other hand,
in order to optimize the  processability of the
coating slip, the fraction of  carbohydrate or
carbohydrate derivative(s) as a 20 proportion of the
solid content of all the binder  components, i.e. also
the binder component gelatine, is  preferably at least
5a by weight, more preferably a  solid content of the
carbohydrates and/or the  carbohydrate derivatives as
a proportion of the solid 25 content of all the binder
components of about 8 to 110  by weight is used. As
already stated at the beginning, the invention also
relates to a coating slip for coating base paper in
30 inkjet paper production, which comprises a binder
of the present invention and one or more inorganic
pigments. The binder/pigment ratio is preferably 1:1
to 1:3, in  35 particular 1:1.3 to 1:2.5. For further
improvement of the color fixing, the  coating slip may
also comprise a cationizing agent. - 4  Already
distinct color fixing is obtained by the use of
gelatine alone in the binder, representing a
polyelectrolyte, so that ultimately optimization can
be  further achieved by means of the cationizing
agent. 



5 The cationizing agents are preferably selected from
cationic polyacrylates, chitosan products and
derivatives of chitosan, poly-DADMAC, polyamines,
polyamides other than gelatine and polyimines. 10 In
the coating slip, the cationizing agents are
preferably used in an amount of 2 to 17o by weight
with  respect to the solid content of the coating
slip. 15 To allow the use of coating installations in
which  complicated preparation of the coating slip is
not  possible, an agent for stabilizing the inorganic
pigment or pigments in the binder is preferably added
to the coating slip. This stabilizes the suspension of
20 the pigments in the binder. One way of doing this
is  simply by a fraction of carbohydrate or
carbohydrate  derivative. Specific stabilizing agents
for  stabilizing the suspension of the pigments in the
binder are preferably selected from propylene 25
oxide/ethylene oxide block copolymers and polyvinyl
pyrrolidone. About 0.5 to 20 by weight with respect to
the pigment  content is generally adequate for
stabilizing the  30 pigment suspension. The pigments
themselves are preferably selected from  aluminum
silicates, amorphous silica, calcium  carbonate,
bentonite, zeolites, talc, barium sulfate, 35 calcium
sulfate, titanium dioxide, satin white,  aluminum
hydroxide and kaolin (clay). The invention also
relates to an inkjet paper in which  the coating slip
according to the invention is applied - 5  to one side
or both sides of the base paper. Coating  weights per
side of up to 15 g/m2 and more are  possible, although
coating weights of up to 7 g/m2, in  particular up to
6 g/m2, on each side of the paper are 5 adequate for
the qualities aimed at less expensive  



market segments. The coating slips of the present
invention are aqueous  systems with solid contents of
about 25 to 50% by  10 weight. Deviations below and
above these are readily possible. The viscosity is
preferably set in the range  from 700 to 2500 mPas.
Deviations from this range,  below and above it, are
not particularly critical. 15 The present invention
shows that gelatine is a binder  that is very well
suited for the production of inkjet  coating slips.
The special properties of gelatine as an organic and
20 fully biodegradable binder, which as a regenerative
raw  material also satisfies ecological requirements,
provide possibilities for the production of low-cost
inkjet coating slips for the production of improved
office papers that can produce at least moderate  25
quality in color printing. In this case, the
amphoteric character of the gelatine  plays a special
role, the pronounced tendency toward  gel formation
and the resultant immobilization of the 30 coating
slip and inkjet printing ink on the surface of  the
paper allowing the use of low-cost pigments, such  as
for example precipitated calcium carbonate or
zeolite, with good results. Such very inexpensive
pigments have not previously been successfully used in
35 inkjet paper production, in particular in the
production of photographic papers that can be printed
on by inkjet printers. 6  In the case of higher
coating weights, the quality  level of the paper can
be increased significantly  further, up to qualities
which correspond to the high- quality conventional
inkjet papers. 5 Finally, the invention relates to a
method for  producing inkjet papers. Simply by coating
base paper  (on one or both sides) with the coating
slip according  



to the invention, it is possible to produce an inkjet
10 paper that delivers a print of at least moderate
quality. In addition, the coating slip according to
the  invention can be applied to the paper by
so-called film  15 presses, and it is consequently
possible to accomplish a production process in which
the base paper can be  coated after its production
with coating weights of up  to 7 g/m2 directly and if
need be on both sides. In  comparison with application
of the coating with a 20 blade, this saves an
additional working step and an  additional drying
step, in the case of papers coated on  both sides
indeed a further additional coating step and  drying
step. It is likewise possible to dispense with
treatment of the paper by means of a size press. 25
The coating in the film presses generally takes place
at temperatures around 60C, temperatures at which the
gelatine does not yet gel. This additionally
simplifies the application of the gelatine-based  30
coating slip concept according to the invention.
Comparably low-cost and high-quality prints are not
possible with other binders, such as for example
polyvinyl alcohol or gelatine on its own. 35 These and
further advantages of the invention are  explained in
more detail below on the basis of  examples. 7 -
Examples The exemplary embodiments 1 to 4 that are
compiled in  Table 1. show that significantly superior
inkjet  5 printing results can be achieved with
low-cost coatings according to the invention of a base
paper as compared  with conventional general-purpose
office papers  (photocopy/laser and inkjet printing
papers for  monochrome applications). 
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particular are improved in  comparison with
general-purpose papers: 5 - color densities and edge
definition;  - folding endurance. 



These advantages are also found in comparison with
special conventional inkjet papers of moderate quality
10 (for example papers coated with PVA binder), which
serve here as a comparative example. The examples show
at the same time that these results  can be achieved
not only with high-grade pigments, in  15 the form of
amorphous precipitated silica (for example Sipernat
570) or silicon dioxide with aluminum oxide  fractions
(for example Aerosil Mox 170) in the coating  (grouped
together in the tables as SiO2/Al2O3), but also  with
very inexpensive pigments, such as for example 20
precipitated Ca carbonate, bentonites (for example
Jetsil SK 50) and zeolites (for example zeolite 4A).
In all the examples 1 to 14, a low-bloom gelatine
(Gelita(r) imagel NP) was used as the gelatine,
modified  25 potato starch ether Emsol K 55 (low
viscosity) was used as the starch or starch derivative
and Moviol 4-98 was  used as the PVA binder component.
The aforementioned gelatine is a type B gelatine, of
30 low bloom, obtained from bone material. Other low-
bloom gelatine types can similarly be used, while
slight adaptations of the formulations (concentration;
viscosity) are to be recommended if high-bloom
gelatine  types are used. 35 Lumiten PR 8540, a
polyvinyl pyrrolidone, was used as  the wetting and
stabilizing agent. 10  The cationizing agents used are
either Catiofast CS or  Induquat ECR 69L, a cationic
polyacrylate. The color densities were determined by
means of a  5 densitometer (Getrag SPM 50). The light
fastness was tested after accelerated aging  in a
so-called Xenotester (irradiating intensities of  1154
W/m2) at 23C and 50% relative humidity over 24 h.  10
In some applications, however, an excessively  



pronounced tendency toward linting is found when
formulations of the examples in Table 1 are used, an
indication that pigment on the surface is not  15
adequately bound by the binder matrix. The examples
compiled in Table 2 suppress linting by  their
formulations to such an extent that even  applications
that are critical in this respect can be 20 covered by
the coated papers. A small fraction of a  starch
preparation, such as for example Emsol K115  (potato
starch ether of medium viscosity), is  sufficient to
help here. - 11 - CD 0 0 0 0 0 C in C In M  00 in m N
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12  The additive was not found to cause any impairment
of  the advantageous properties already achieved with
the  examples of Table 1. 5 Papers were tested with
respect to various properties  with the formulations
given as examples in Table 2 in  comparison with a PVA
standard paper (comparison paper)  and the reference
paper (866 INKJET PAPER DT PLOT, 100 10 - 120 g/m2,
made by the Cham Paper Group), which  represents a
very high-grade matt inkjet paper. The  test results
are compiled in Table 3. Likewise on the basis of the
basic formulations of  15 Table 1, formulations that
are suitable for application  to the base paper by
means of a film press were  developed. The
formulations of these further examples  are compiled
in Table 4. 20 Applying the coatings with the film
press instead of  with a doctor blade has several
advantages, making it  possible in particular for
production to be carried out  more efficiently, in
that the coating can be applied to  the base paper
coming directly from production, if 25 desired on both
sides in one working step. This  dispenses with
laborious repeated handling of the paper  between
separate working steps and similarly does away  with
multiple drying steps and the use of a size press. 30
With the papers produced with the formulations of the
examples of Table 4, the test values compiled in Table
5 are obtained. The coating weights that can be
achieved by means of a  



35 film press are generally entirely adequate to
obtain  very high-grade inkjet papers that can be
produced very  cost-effectively. As can be seen from
Table 5, the  printing quality does not in any way
suffer as a  result, on the contrary it is possible to
obtain papers 13  which are only of a slightly lower
quality than the  high-grade reference paper. If the
amount of the  coating is increased, further increases
in quality can  be achieved. 5 - 14 - 0 U) U  U) C  L
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of 2 LL r U O 17  The above examples were all produced
with the same base  paper suitable for inkjet
printing. A comparison with  results achieved using
other base papers does show 5 certain differences, but
always the same trend, so that  when alternative base
papers are used it is possible by  making slight
modifications to the formulations for  them to be
adapted to the different properties of the  other base
paper. 10 18 - PATENT CLAIMS 1. Binder for water-based
coating slips, which are  used for coating base paper
in inkjet paper  5 production, the binder comprising
gelatine as a first binder component and fractions of
at least  one further binder component which is
selected from  vinyl alcohol polymers and copolymers
as well as  carbohydrates and their derivatives, the
solid 10 fraction of the gelatine in the binder being
greater than the sum of the solid fractions of the
further binder component or components. 2. Binder
according to Claim 1, characterized in that  15 the
vinyl alcohol polymer is selected from  polyvinyl
alcohol (PVA) and (partly) hydrolyzed  polyvinyl
alcohol. 3. Binder according to Claim 1 or 2,
characterized in  20 that the vinyl alcohol copolymers
are selected from  polyvinyl alcohol/polyalkylene
oxide copolymers. 4. Binder according to one of Claims
1 to 3,  characterized in that the carbohydrates and
their  25 derivatives are selected from starch and
starch derivatives, in particular hydroxyalkylated
starch  derivatives. 5. Binder according to one of
Claims 1 to 4,  



30 characterized in that the ratio of the solid
fractions of the gelatine in relation to the solid
fractions of the further binder components is 1.1:1
to 2.5:1. 35 6. Binder according to one of Claims 1 to
5,  characterized in that the fraction of
carbohydrate(s) or carbohydrate derivative(s) as a
proportion of the solid content of all the binder
components is at least 5% by weight. 19  7. Coating
slip for coating base paper in inkjet paper
production, comprising a binder according to one of
Claims 1 to 6 and one or more inorganic pigments. 5 8.
Coating slip according to Claim 7, characterized in
that the coating slip also comprises a cationizing
agent. 10 9. Coating slip according to Claim 7 or 8,
characterized in that the coating slip also  comprises
an agent for stabilizing the inorganic  pigment or
pigments in the binder. 15 10. Coating slip according
to one of Claims 7 to 9,  characterized in that the
pigments are selected  from aluminum silicates,
amorphous silica, calcium  carbonate, bentonite,
zeolites, talc, barium  sulfate, calcium sulfate,
titanium dioxide, satin  20 white, aluminum hydroxide
and kaolin (clay). 11. Coating slip according to one
of Claims 7 to 10,  characterized in that the
cationizing agent is  selected from cationic
polyacrylate, chitosan and 25 chitosan derivatives,
poly-DADMAC, polyamines,  polyamides other than
gelatine and polyimines. 12. Coating slip according to
one of Claims 7 to 11,  characterized in that the
stabilizing agent is  30 selected from propylene
oxide/ethylene oxide block  copolymers and polyvinyl
pyrrolidone. 13. Inkjet paper, produced from a base
paper with a  



coating of a coating slip according to one of  35
Claims 7 to 12. 14. Inkjet paper according to Claim
13, characterized  in that the coating of the base
paper with the  coating slip is up to 15 g/m2 on each
surface. 20  15. Inkjet paper according to Claim 13 or
14,  characterized in that the coating of the base
paper  with the coating slip is at most 7 g/m2 on each
5 surface. 16. Method for producing inkjet paper,
comprising  coating a base paper once on one or both
sides with  a coating slip according to one of Claims
7 to 12.  10 17. Method according to Claim 16,
characterized in that  the coating of the base paper
is carried out in a  film press. 15 18. Method
according to Claim 17, characterized in that  the base
paper is coated with the coating slip on  both sides
simultaneously. 19. Method according to Claim 17 or
18, characterized  20 in that the coating slip is
applied by a film press  to the base paper directly
after its production. 


