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A study on the color analysis of the pigment by
UV -Visible spectroscopy
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Abstract : In this research, we were prepared the glazed ceramic samples by the change
of the pigment content and investigated to reveal the standardized color. The chemical
composition of the pigment was analyzed using a ICP-OES. XRF mapping and UV-Vis
spectroscopy were used to evaluate the color property and surface homogeneity. The color
development was observed as a result of analyzing the pigment content and change of the
color. The pigment content and the spectral reflection showed the relation of the inverse
proportion and the standardized color which could be revealed through analysis data.
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Table 2. The content change of the pigments
No.
Pigment 1 2 3 4 5 6 7 8 9 10 11 12 13
content(%)
Red (wt %) 1 15 2 2.5 3 35 4 5 6.5 7 10 [ 105|145
Yellow (wt %) 0.5 1 15 2 2.5 3 35 4 45 5 55 6
Black (wt %) 031061091215 | 21|24 ]| 33]|39]41 6
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Table 3. Analytical data of the samples (wet/ ICP-OES spectrometry)

Si02 Ales Fe203 CaO MgO kzO MnO NaZO TiOZ 803
Samples (Wt (Wt (Wt (Wt (Wt (Wt (Wt (Wt (Wt (Wt
%) %) %) %) %) %) %) %) %) %)
Red 29.1 0.28 0.06 0.09 0.25 0.33 ND 0.27 0.02 1.04
Yellow 34.8 0.18 0.03 0.13 0.01 0.1 ND 0.02 0.02 1.78
Black 0.97 0.6 305 0.16 0.17 ND 15.3 0.94 0.06 ND
P05 | ZrO; | HfO, | CdO CuO | Cr03 | LiO | CoO | NiO Loss on
Samples | (Wt | (Wt | (Wt (Wt (Wt | (Wt | (Wt | (Wt | (Wt | Ignition
%) %) %) %) %) %) %) %) %) (Wt %)
Red 0.01 63.4 1.36 3.54 ND ND ND ND ND 0.22
Yellow 0.01 57.9 1.25 2.93 ND 0.37 0.16 ND ND 0.24
Black ND ND ND ND 0.02 26.3 ND 11.1 13.6 0.23
ALEsle] 5 AR EAE SAHARGS FEFEAL UV/Vis. (Varian, Cary 100)= ©]
wgshglth sgon 24 AL AR — 2YREN
Alguions Ags s #aste] A — AL - HAE AA - AEAHEEY > F
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Fig. 2. XRF mapping display of the Red tones ; (A)Si, (B)Zr, (COHf, (D)Cd.
(2-Dimentional mapping display, 3-Dimentional mapping display).
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Table 4. L'a"b"values for the sintered pigments on the sample surface

Sample NO. L a’ b
Red 1 85.69318 6.28591 6.33747
Red 2 81.13366 11.52917 8.78617
Red 3 62.17457 13.06368 11.18009
Red 4 59.32919 16.94117 12.88487
Red 5 56.23794 20.73827 14.59790
Red 6 54.64929 22.99324 15.71013
Red 7 51.24260 26.98818 17.77830
Red 8 46.64459 33.46468 21.50412
Red 9 41.97760 39.73912 25.60933
Red 10 38.13983 43.59428 2857915
Red 11 35.78269 47.91360 32.07639
Red 12 35.52356 48.25935 32.27835
Red 13 32.95871 47.72988 31.15493

Yellow 1 73.78849 -1.76840 10.17052

Yellow 2 72.88371 -2.65844 15.79984

Yellow 3 71.73581 -3.22321 21.08135

Yellow 4 71.97121 -4.11823 28.88186

Yellow 5 70.56391 -4.32633 33.65431

Yellow 6 70.77377 -4.80227 40.58332

Yellow 7 70.77022 -4.94130 45.33365

Yellow 8 69.98413 -4.99715 52.68870

Yellow 9 69.50869 -4.84898 56.90814

Yellow 10 69.13196 -4.57721 62.41703

Yellow 11 69.47665 -4.73347 63.52566

Yellow 12 68.97705 -4.19488 70.13600
black 2 51.92005 -4.07776 9.80444
black 3 42.22464 -4.34026 9.93157
black 4 37.96952 -3.89358 9.47960
black 5 29.34513 -3.45816 8.63973
black 6 17.44120 -2.30332 6.50043
black 7 12.79684 -1.71947 5.38278
black 8 11.29952 -0.90078 3.98530
black 9 5.34497 -0.29051 1.75252

black 10 3.38659 -0.11052 0.77782

black 11 2.55176 0.10809 0.05131
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