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Abstract Ceramic tiles, which were manufactured through high-temperature firing process at over 1000°C, are widely used
as interior and exterior materials for building construction due to their excellent durability and aesthetic of surface glaze. In
recent years, the introduction of digital ink-jet printing in ceramic tiles for architectural use has been rapidly proceeding, and
studies on the materials such as ceramic ink, ceramic pigment, glaze have been actively conducted. In this study, the effect
of microstructure change of surface glaze on the printing properties of ceramic inks was investigated by micronization of
kaolin, which is the raw material of surface glaze. Black ceramic ink was used for ink-jet printing on the surface glaze of
ceramic tile to evaluate the printability by measuring the size and roundness of the printed ink dot. The relationship between
microstructure change of surface glaze and printability of ceramic ink was also investigated by analyzing the surface roughness
and internal micropore distribution of surface glaze.
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Table 1
Properties of black ceramic ink used in this study

Crystal structure Particle size (D50, nm)

Surface tension (N/m)

Viscosity (mPa - s) Inverse ohnesorge number (Z)

Co-Fe-Cr-O (Spinel) 273 22.19

17.31 2.10
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Table 2
XRF analsis results of frits used in this study
Si0, ALO, CaO NaO K,0 B,0, Others

A 5759 830 1140 330 246 586 11.09
B 4800 1445 752 392 396 228 19.87
C 5439 641 712 248 339 3.14 23.07
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Fig. 1. () SEM image of milled Co-Fe-Cr-O pigments, (b)

photo image and (c) single drop formation of Co-Fe-Cr-O
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Table 3
Specific surface area of attrition-milled kaolin and surface
roughness of surface glaze

Oh lh 2h
Specific surface area (m’/g) 18.9 33.1 423
Surface roughness (mm) 8.8 10.6 10.2
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Fig. 2. (a) Particle size analysis and (b) X-diffraction patterns
of attrition-milled kaolin raw material.
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(b) after 2™ sintering.
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Table 4
Properties of surface glaze of ceramic tile including attrition-milled
kaolin after 2" sintering

Dot area (mm’) Dot circularity ~ Glossiness (GU/60°)

Oh 34,248 0.48 85.9
1h 29,561 0.69 85.5
2h 31,884 0.61 88.2

pm (Oh) 29, 561 pm (1 h), 31,884
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