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Abstract Digital ink-jet printing system has many advantages such as fast and fine printing of various images, high
efficiency and low cost process. Generally digital ink-jet printing requires ceramic pigments of cyan, magenta, yellow and
black with thermal and glaze stability above 1000°C for the application of porcelain product design. In this study, pink-red
colored Ca0-SnO,-Cr,05-SiO, pigment was synthesized using solid state reaction. The synthesis conditions of Ca(Cr,Sn)SiOs
pigment such as annealing temperature, amount of mineralizer and non-stoichiometric composition were optimized. Crystal
structure and morphology of the obtained Ca(Cr,Sn)SiO; pigment were analyzed using XRD, SEM, PSA, FT-IR and effect
of Cr substitution on the pigment color was analyzed using Uv-vis. spectrophotometer and CIE L*a*b* measurement.
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Fig. 1. Experimental procedure of Ca(Cr,Sn)SiO; synthesis
using solid state reaction.
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Fig. 2. XRD patterns of CaSnSiO; calcined at different tem-
peratures. (a) 900°C, (b) 1100°C, (c) 1300°C, (d) 1500°C.

Fig. 3. SEM images of CaSnSiO; calcined at (a) 900°C, (b)
1100 C, (¢) 1300°C and (d) optlcal image of CaSnSiO; calcined
1500°C.
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Fig. 4. (a) XRD patterns of CaSnSiO; pigments synthesized

with different amount of H;BO; and (b) intensity ratio of XRD
peaks corresponding to malayaite and cassiterite.
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Fig. 5. SEM images of CaSnSiO; pigments synthesized (a)

without H;BO,, (b) with 2 wt% H;BO;, (¢) with 4 wt% H;BO,

and (d) average particle size of CaSnSiOs pigments synthesized
with different amount of H;BO,.
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Fig. 6. (a) XRD patterns of CaSnSiO; pigments synthesized
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peaks corresponding to malayaite and cassiterite.
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Fig. 7. FT-IR spectra of CaSnSiO; pigments synthesized with
different amount of SnO,.
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Fig. 10. Uv-vis. spectra of CaCr,Sny,_,SiO; pigments (x =0,
0.01, 0.05, 0.1, 0.15, 0.3).
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Table 1
CIE L*a*b* colourimetric parameters of CaCr,Sny,_,SiOs
ceramic pigments (x =0, 0.01, 0.05, 0.1, 0.15, 0.3)

L* a* b*
CaSn, ,SiO; 75.59 334 2.54
CaCry 5, SNy 5,Si0; 45.63 11.03 238
CaCry ,sSny 5Si0; 4332 7.77 2.64
CaCr, ,Sn, Si0; 20.19 13.35 6.9
CaCr, ,sSn, ,5Si0; 26.71 11.7 4.96
CaCry,Sn, SiO; 2951 5.83 9.13
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