TWO-LAYER COATED PAPERS USING PRECIPITATED CALCIUM CARBONATE
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1. Introduction

2. Materials

There is a constant need to improve paper products regarding printing quality. This work presents some
simple solutions, based on cheap additives, for producing premium printing and writing papers without
excessive costs (high values of optical, physical and printing properties).

In order to obtain a high level of quality, one-layer coated papers are usually used, but there is a limit for the
coating pick-up. Therefore the paper should be coated in two-layers: the pre-coat (bottom-layer) is used to
prepare the base paper for the surface layer coating, by closing its surface. The top coat (surface layer) will
receive the ink pigments [1].

In this work, a reference paper was single and double layer coated with formulations containing precipitated
calcium carbonate (PCC) as pigment and polyvinyl alcohol (PVOH) or starch as binders. PCC is a material with
excellent rheological behavior and high brightness besides being less expensive than the other pigments.
The coated papers were characterized by measuring the surface energy and some structure, mechanical and
optical properties. After inkjet printing the gamut area, optical density and print through were measured.

3. Results and Discussion
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Figure 1- Surface Energy of the
coated papers.

*A commercial uncoated paper (77 g/m?) was used as base paper. Different formulations using PCC as
pigment and ammonium polycarbonate (Targon 1128®) as dispersant were prepared for the paper
coating.

*For the PCC/PVOH suspension, PCC and Targon were mixed. Then, a previously prepared solution of
Polyvinyl Alcohol - PVOH (Mw=13000-23000 and 98% hydrolyzed) and an acrylic polymer (Acrosol®)
were added.

*For the PCC/starch suspension, PCC and Targon were mixed and a native starch suspension was
added. The latter was prepared as reported elsewhere [2].

*The formulations obtained were applied in the paper surface by using a Mathis laboratory device,
SVA-IR. The drying process was performed firstly by IR and secondly by air-drying. The second layer
was applied in the top of the first one, after its complete drying. Table 1 lists the seven samples
obtained (3 one-layer coated and 4 two-layer coated).

A remarkable gamut area value of 10690 was achieved (Lexmark printer) with the paper coated
with PCC/starch and starch (1PS-2S) (Figure 2). For this paper a black optical density of 1.56 and
a print-through of 0.72 were
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Figure 3 - Gamut Area of the printed papers.
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Table 1 - Sample Description and Pick-up of coated papers

Coating Coating
Formulation Sample Pick-up Formulation Sample Pick-up
(8/m?) (g/m?)
Base Paper BP - TWO-LAYER:
1.Starch
2.PCC/PVOH 1S-2PPV /.1
ONE LAYER: '
1. Starch
PCC/PVOH PPV 5.1 1S-2PS 5.0

2.PCC/Starch
PCC/Starch PS 5.3

1. PCC/PVOH
Starch S 1.9 1PPV-2S 8.6
2.Starch

1.PCC/starch

1PS-2S 9.9
2.Starch

4. Conclusion

Superior values for the print quality using simple and not too
expensive materials, by applying two coating layers at the
paper surface are obtained. The bottom layer closes the base
paper surface, allowing the top layer to receive effectively the
printing ink.

The best values were achieved for the paper coated with a
bottom layer consisting of a mixture of PCC and starch and a
top layer of starch. A gamut area value of 10691 (about 1.5
times superior to the base paper), a print-through of only 0.72
and a black optical density of 1.56 were achieved. This values
can be compared to a photographic paper [3]. This is also the
paper sample that has the best ratio cost/quality.
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