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Influence of adhesive area between pigment and binder in coating on surface strength
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Abstract

The frequency of picking occurrence in off-set printing depends on surface strength,
namely, resistance of coated paper to ink tack. In this study, the surface strength was
assumed to be determined by the adhesive area of pigment/binder interface. Thus, a new
method of the adhesive area measurement was proposed. The method follows the steps:
SB-latex of adry coating is hardened with osmium oxide, a network structure of only
the latex film is preserved by dissolving the pigment, and the adhesive areais calcul ated
from the specific surface areas of the residual latex film and of the pure pigment powder.
It was found that no picking occurred on a Rl printability tester above an adhesive area
of 3.5 g/m? both for coated papers with different SB-latex contents and for those dried at
different temperatures. On the other hand, there was no threshold regarding the pore
volume of the dry coatings. This concluded that the adhesive area between pigment and
binder better explained the surface strength than the pore volume of adry coating.

Keywords. adhesive area, binder, coating, picking, pigment, pore volume, surface
strength
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Tablel Conditionsof pigment dissolution and appearance of residual latex film

Condition of dissolution 1 2 3 4
Pigment CaCOs CaCOs3 CaCOs Kaolin
SB-latex, pph 15 15 15 15
. Buffer
0
Acid (wt.%) HCI (1.0) HCI (0.1) (pH 3.5) HF (30.0)
Dissolution time, hour 24 48 24 2
Drying temperature, [ 15 5 15 5
Dissolved pigment 100 61 100 100
ratio, %
Considerably Slightly Completely Completely
Appearance of residual coalescent with coalescent with coalescent with coalescent with
large cavities some cavities no cavities no cavities

Table2 Coating colors with different amounts of latex formulated

Key of coating

BS B10 B12 B15 B18 B20 B25 B30

Calcium carbonate, pph
SB-latex, pph
Sodium polyacrylate, pph

100 100 100 100 100 100 100 100
5 10 12 15 18 20 25 30
08 08 08 08 08 08 08 08

Table3 Coatings under different drying conditions
Key of coating D5 D10 D20 D35 D57 D70 D100
Temperature, O 5 10 20 35 57 70 100
Time, hour 48 24 24 24 24 24 24
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Table4 Calculation table for adhesive area between pigment and binder

Pigment

Vaue Symbol C;zlé:rl\ l;tn; Kaolin
Binder content, pph 14.9 14.9
Coat weight, g W coat 3.662 1.546
Coat weight after Os addition, g 3.762 1.678
Weight of Os added, g 0.100 0.132
Coat weight after pigment dissolution (Binder + Os), g 0.761 0.473
Binder weight, g W, 0.661 0.340
Dissolved pigment weight, g W, 3.001 1.206
Pigment weight in formulation, g Wt 3.185 1.346
Surface area of only pigment, m%g-pigment Soip 11.46 17.13
Surface and interface area of pigment in coating, m?/g-coating S 9.39 13.36
ig;;?gasiiefdg binder after pigment dissolution, S 1157 17.23
Surface area of binder after pigment dissolution, m?/g-coating S 2.09 3.79
Surface area of whole coating, m2/g—coati ng Seoat 523 415
Pigment/binder adhesive area, m*/g-coating S 331 6.48
Exposed surface area of pigment, m/g-coating Sp.ex 6.27 6.86
Exposed surface area of binder, mzlg-coati ng Soex -1.04 -2.71
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Fig. 1 Schematic diagram of coating matrix consisting of pigment and binder.
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film after pigment dissolution (Sample 2). There are some
particles of residual calcium carbonate.
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||

Photo. 2  Scanning electron mi croraph of network structure of latex
film after pigment dissolution (Sample 4). Pores are
collapsed due to coalesced latex.
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Photo. 3 Scanning electron micrograph of network structure of latex
film after dissolution of calcium carbonate.
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film after dissolution of kaolin.
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30 pph

Fig.3 Coated paper samples subjected to printing test by RI tester. Figures designate
SB-latex content. White area indicates picking occurrence.
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. : - IRy s

Fig. 5 Coated paper samples subjected to printing test by RI tester. Figures designate
drying temperature of coated paper. White area indicates picking occurrence.
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