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Thermal and chemical stability evaluation of white ceramic pigment for
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Abstract Ceramic pigments, which show good thermal and chemical stabilities, have been applied for various industry
with development of digital printing technology. Ceramic inkjet printing has advantages of high efficiency of ink usage and
eco-friendly process. Thus, the interest of the ceramic pigments with various function and color including CMYK (cyan,
magenta, yellow, black) digital primary color is increasing. Here, we investigated the thermal and chemical stabilities of
white ceramic pigment for digital inkjet printing process. The microstructure and crystal structure of MgO, Al,O;, MgAlO,,
CeO, were analyzed, and the stability with glaze were evaluated. In order to evaluate the applicability for digital inkjet
printing, the chemical stability of white ceramic pigments at high temperature was investigated by characterization of the
mixed color properties with CMYK ceramic pigments after firing process.
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Fig. 1. SEM images of (a) MgO (b) AlO;, (c) MgAl,0O,, (d) CeO, ceramic pigments.
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Fig. 2. XRD patterns of (a) MgO (b) Al,O;, (c) MgALQ,, (d) CeO, ceramic pigments.
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Fig. 3. Optical images of (a) MgO (b) AlLO,, (c) MgAlO,,
(d) CeO, ceramic pigments.

Table 1
CIE L*a*b* colourimetric parameters of MgO, Al,O;, MgAl,O,,
CeO, ceramic pigments

L a* b*
MgO 66.22 0.62 1.54
ALO, 67.23 0.25 1.09
MgALO, 69.47 0.14 0.62
CeO, 70.42 44 17.44
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Fig. 4. Optical images of glazed (a) MgO (b) ALO;, (c) MgALO,,
(d) CeO, ceramic pigments.

Table 2
CIE L*a*b* colourimetric parameters of glazed MgO, AlO;,
MgAl0,, CeO, ceramic pigments

L a* b*

MgO (glazed) 94.18 021 457
ALO; (glazed) 94.34 023 453
MgALO, (glazed) 95.04 033 3.73
CeO, (glazed) 91.78 -0.12 7.67
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(a)

Fig. 5. Optical images of cyan ceramic pigment mixed with
MgO, ALO;, MgAl,O,, CeO, ceramic pigments (a) before and
(b) after firing process.
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N3, ALO= 31.80, —9.22, —18.95914 65.16, —3.87,
-37.355 YEMISITE T3 MgALOE 29.50, —8.42,
~18.95914 60.29, 3.18, —45.26°0% W3}, Ce0,2
A% 67.93, —12.33, —23.56°014 64.72, —8.43, —34.39
2 HSIATE CeO, AlEtY IS A9Jg BE 20l

A e 3 F L el ST7PE FEAA YER

CIE L*a*b* colourimetric parameters of MgO, Al,O,;, MgALO,, CeO, ceramic pigments mixed with CMYK ceramic pigments before

and after firing process

MgO AL, MgAlLO, CeO,
Before firing After firing  Before firing After firing Before firing After firing Before firing After firing
Cyan L 2438 55.82 31.80 65.16 29.50 60.29 67.93 64.72
a* 822 -3.11 -9.22 -3.87 -8.42 3.18 -12.33 -8.43
b* -20.39 -22.19 —-18.95 -37.35 -18.95 —45.26 —23.56 -34.39
Magenta L  47.80 94.40 45.90 94.83 46.10 91.93 72.83 57.01
a* 17.75 -0.20 12.71 1.21 13.68 3.34 17.71 17.65
b* 1.52 4.02 1.15 0.15 1.88 —-0.02 0.32 0.38
Yellow L  56.70 91.50 57.29 97.25 55.03 94.81 94.46 84.72
a* 0.25 —4.26 -0.15 -3.70 0.63 =5.11 -2.99 6.97
b* 34.27 33.59 26.30 17.54 31.33 28.87 28.64 20.60
Black L 39.71 41.28 7.79 45.97 17.12 50.30 39.71 41.28
a*  0.60 -0.23 1.30 —-0.09 1.21 —3.48 0.60 -0.23
b* 1.17 —-2.55 4.09 11.74 3.41 2.75 1.17 -2.55
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(b)

Fig. 6. Optical images of magenta ceramic pigment mixed with
MgO, AlLO,, MgAlLO,, CeO, ceramic pigments (a) before and
(b) after firing process.
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Fig. 7. Optical images of yellow ceramic pigment mixed with
MgO, ALO,, MgAl,0,, CeO, ceramic pigments (a) before and
(b) after firing process.
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Fig. 8. Optical images of black ceramic pigment mixed with
MgO, AlLO,, MgAl0,, CeO, ceramic pigments (a) before and
(b) after firing process.
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Fig. 9. Color difference evaluation of cyan, magenta, yellow,
black ceramic pigment mixed with MgO, AlLO,;, MgAlO,,
CeO, ceramic pigments before and after firing process.
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