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Abstract Ceramic ink-jet printing technology in art tiles, decorated tablewares and other porcelain products has many
advantages of fast and precision printing of various images with high efficiency and low cost. For the application to ink-jet
printing, ceramic ink requires a stable dispersibility with nano-sized pigments. In this paper, characteristics of pink-red aqueous
ceramic ink for ink-jet printing was demonstrated. CaCr,,Sn,¢SiOs pigment was synthesized using solid state reaction and
deagglomerated using attrition milling. The aqueous ceramic ink contains 10 wt% of the obtained CaCr,,Sn,;SiO; nano-
pigment with 0.4 wt% of sodium dodecyl sulfate (SDS) as a dispersion agent. Viscosity of CaCr,,Sn,SiOs aqueous
ceramic ink was adjusted using 0.18 wt% of polyvinyl alcohol (PVA) for a suitable jetting from the nozzle. The prepared
pink-red ceramic ink showed a good jetting property with formation of a single sphere-shaped droplet after 180 ps without
a tail and satellite droplet.
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Fig. 1. Flow chart for preparing CaCr,,Sn,SiO; ceramic ink
preparation.
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Fig. 2. SEM images of CaCr,,Sn,SiO; pink-red ceramic pigments after the attrition milling: (a) 0 h; (b) 30 min; (¢) 1 h; (d) 2 h; (e) 3 h.
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Table 1
Mean particle size of CaCr,,Sn,;SiO; ceramic pigments after the
attrition milling

Table 2
CIE L*a*b* colourimetric parameters of CaCr,,Sn,SiO; ceramic
pigments after the attrition milling

Time (h) 0 05 1 2 3 Time (h) L* a* b*
Meansize (um) 1394 231 113 0.4  0.19 0 472 11.3 3.7
0.5 52.7 9.9 23
1 53.9 8.9 1.5
¢ CaSnSiO4(Malayaite) 2 53.1 7.3 1.2
oSn0O,(Cassiterite) 3 55.4 1.5 0.8
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Fig. 3. XRD spectra of CaCr,,Sn,SiO; pink-red Ceramic pig-
ments (a) before and (b) after attrition milling.
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Fig. 4. Photographs of CaCr,,Sn,SiO; pink-red ceramic pig-
ments after the attrition milling.
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0.06 0.12 0.18
6.64 9.69 15.25
28.35 29.52 31.13

Table 3

Dependence of viscosity and surface tension of CaCr,,Sn,;SiO5 nanoceramic ink on the concentration of PVA
PVA (Wt%) 0 0.02
Viscosity (mPs - s) 2.68 421
Surface tension (mN/m) 26.69 27.18

Ops 20ps 40ps 60ps 80ps | 100ps | 120ps | 140ps | 160ps | 180ps | 200ps

Ops 20ps 40ps 60ps 80ps 100ps 120ps 140ps 160ps 180pus

(b)

Fig. 7. Droplet formation of aqueous ceramic ink with addition
of (a) 0.12 wt% PVA and (b) 0.18 wt% PVA.
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