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ABSTRACT

This paper was performed to investigate the effect of pore structure on ink residual behavior. To pre-
pare different coating structures as substrates against inks, fine, medium and coarse calcium carbonate
were used in the coating color. It is well known ink properties can affect to print qualities. After print-
ing on the coated paper, ink layer can consider as third structure addition to paper and coating layer. To
compare effect of ink properties on the surface structure and print qualities, several properties of ink
were also adopted as raw material.

Particle size of pigment effect on gloss evaluation of coated paper increased with calendering. It was
shown that ink transfer rate increased as surface of the sample was smooth. The ink contained low vis-
cosity resin evaluated more print gloss. Finer pigment particle size, smaller pore size and higher
porosity. Pore volume of coated paper was slightly decreased with printing as the coating was prepared
with the finest particle size. However, it founded that ink resin could not affect on pore volume and dis-
tribution of printed paper
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Fig. 1. Particle size distribution.
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Table 1. Properties of coating color
Items Unit Coarse Medium  Fine
Water Retention  g/m? 341 306 278
B.F viscosity cPs 188 362 818
T.S.C % 61.5 61.6 62.7
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Ink transfer (g/m*) = Wi — Ws <))
o7]4, Wi : Basis weight of printed sample
Ws ! Basis weight of substrate
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Fig. 2. Photo micro graphics of coated paper
with coarse(A), medium(B) and fine(C)
calcium carbonate
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Table 2. Roughness evaluation results according to particle size, coating weight and calendering

I Before Calendering After Calendering
ems Coarse Medium Fine Coarse Medium Fine
15gsm 4.40 424 4.08 1.83 1.88 1.85
Coating 20gsm 3.98 4.13 3.82 1.76 1.73 1.72
25gsm 392 4.00 3.65 1.71 1.75 1.67
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Fig. 3. Effect of particle size on ink transfer.
(15gram coating weight)
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Fig. 4. Schematic drawing for coating compo-
nents anchoring effect into substrate as
like base paper for single coating and 1"
coating for double coating Here, PV,
is pore volume in the critical zone between
ink and coating layer. PV, is pore vol-
ume in the critical zone between coating
and base paper.
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Pore volume of base paper
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Pore volume of CP
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Pore volume of printed sample
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Fig. 5. Theoretical pore volume variations
according to add layers. Here, PV, is pore
volume of base paper PV, is pore voulme
of coating layer. PV, is pore volume of
critical zone berween base paper and coat-
ing layer. PV, is pore volume of ink layer.
PV .. is pore volume of critical zone
berween ink and coating layer.
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Fig. 6. Effect of coating weight on pore distribu-
tion of coated paper.
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Fig. 8. Effect of resin content in the ink on pore
size and distribution of printed paper
(35% resin).

=gol QaE Y28 AT ATl oA G - Shrek Y| k- 57

1.00E-04 J»
9.00E-05 —

8.00E-05 17

7.00E-05
6.00E-05 - l

5.00E-05 — 1

4.00E-05

3.00E-05

2.00E-05

Log differential intrusion volume(m#/g)

1.00E-05 j’ :
—=

0.00E400—1
10000

Pore diameter( A )

Fig.7. Effect of particle size on pore distribuion
of coated paper.
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Fig. 10. Effect of ink resin viscosity on pore size
and distribution(low viscosity).
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Fig. 11. Effect of ink resin viscosity on pore size
and distribution of printed paper(high
viscosity).
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