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Abstract In recent years, printing paper with a function of information delivery and aesthetic value has attracted a great
attention with increasing market demand for coated paper that is capable of high quality printing. The coated paper for
inkjet printing with high-quality of photorealistic grades requires the coating layer with a good wettability and porous
surface structure in order to improve the printability of ink. In this study, the coated paper was prepared using polyvinyl
alcohol (PVA) and surface treated nano silica sol with silane coupling agent. It was confirmed that the coating layer with
surface treated nano silica sol showed a uniform pore distribution and flat surface roughness. Glossiness of the prepared
printing paper was similar to that of commercial high quality photo paper. Especially, the coated paper with surface treated
nano silica sol showed improved printability with excellent roundness of the printed dot of ink. These results indicates that
the coating layer with excellent wettability and uniform pore distribution can be formed by using the nano-silica particles
with improved dispersibility through the surface treatment of the silane coupling agent.
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Table 1
Formation of nano silica sol-based coating solution [unit: g]
Silica sol PVA solution H,0 MPTMS
SCS 1 333 100 - -
SCS 2 33.3 100 100 2
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Fig. 1. Schematic diagram of inkjet printing high-end paper.
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Fig. 2. TEM images of nano silica sol used in this study.
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Fig. 3. SEM images of the surface and elemental mapping images of the cross section of the coating layer with nano-silica sol:
(a) SCS 1, (b) SCS 2, (¢) SCS 1, (d) SCS 2.
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Fig. 4. 3D laser micrographs of the surface of the commercial and developed inkjet photo paper: (a) Base paper, (b) SCS 1, (c) SCS2
and (d) commercial photo paper.
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Table 2
Surface roughness and glossiness of the commercial and developed
inkjet photo paper

Base SCS 1 SCS 2 Commercial
paper photo paper
Surface roughness (um) 2.717 1.626 0.803 0.602

Glossiness (@GU60) 34 252 486 531
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Fig. 5. Printability of the commercial and developed inkjet photo paper: (a) Base paper, (b)SCS 1, (c) SCS2 and (d) commercial
photo paper.
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Table 3

Shape factor of the commercial and developed inkjet photo paper
Base SCS 1 SCS 2 Commercial
paper photo paper

Shape factor ~ 0.662  0.730 0.828 0.802

Table 4
Dynamic contact angle of the coating layer with nano-silica sol:
(a) SCS 1 and (b) SCS 2

SCS1 SCS2
Dynamic contact angle (in distilled water) — 64.1 52.8

Table 5
Pore size and porosity of the coating layer with nano-silica sol:
(a) SCS 1 and (b) SCS 2

SCS'1 SCS 2
Avg. pore diameter (pm) 0.261 0.370
Porosity (%) 48.621 51.107
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