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ABSTRACT

Spinel pigments developing black color in high temperature glazes at oxidation or reduction atmosphere, without CoO because of
its high price were synthesized by solid solution method. Ten mixed composmons consisted of NiO, MnO, F6203, Cr,0; and Mn,04
were fired at 1250°C for 1h. The resulting pigments were characterized by using XRD, FT-IR, SEM and UV-vis spectrometer. Structure
of the plgments are spinel and particles’ shape are spherical or cubic. Glazed tiles containing 5 wt% pigments were fired at 1260°C and
1240°C in reduction atmosphere. Color in glazes were analyzed by UV-vis spectrometer. Colors of NiO 0.875-MnO 0.125-Fe,0;
0.4875+ Cr,05 0.50* Mn,0; 0.0125 mole% and NiO 0.875-MnO 0.125+Fe,05 03875+ Cr,05 0.50-Mn,O; 0.1125 mole% in lime glaze
showed black in oxidation, in reduction NiO 0.875-MnO 0.125-Fe,0; 0.4875:Cr,0; 0.50°Mn,O; 0.0125 mole% and NiO
0.875-MnO 0.125-Fe,0; 0.4375+ Cr,05 0.55+Mn,O, 0.0125 mole% showed black. In case of lime-barium glaze, NiO 0.875+MnO
0.125-Fe,0; 0.3875+Cr,03 0.50-Mn, 05 0.1125 mole%, NiO 0.975-MnO 0.075- Fe,05 0.4375- Cr,0; 0.50°Mn,O3 0.0625 mole%
and NiO 0.925-MnO 0.075 - Fe,0; 0.4375 - Cr,0; 0.50* Mn,0; 0.0625 mole% showed black color in oxidation and NiO 0.875-MnO
0.125-Fe;05 0.3875+Cr,05 0.50°Mny05 0.1125 mole%, NiO 0.925-MnO 0.075-Fe,05 0.4375-Cr,03 0.50+Mn,05 0.0625 mole%o
and NiO 0.725-MnO 0.275:Fe,03 0.4375-Cr,0;3 0.50-Mn,0; 0.0625 mole% showed black one in reduction.
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Table 1. Compositions of Black Color Spinel Pigment Composites

(mole %)
Sample Material 1 2 3 4 5 6 7 8 9 10
NiO 0.875 0.875 0.875 0.875 0.875 0.975 0.925 0.825 0.775 0.725
MnO 0.125 0.125 0.125 0.125 0.125 0.025 0.075 0.175 0.225 0275
Fe, 04 04875 04875 04375 04375 03875 04375 04375 04375 04375 04375
Cr,04 0.50 0.45 0.55 0.45 0.50 0.50 0.50 0.50 0.50 0.50
Mn,O; 0.0125  0.0625 0.0125 0.1125 01125  0.0625  0.0625  0.0625 0.0625  0.0625
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Fig. 1. XRD patterns of prepared pigments at 1250°C.
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Fig. 4. FT-IR transmit spectra patterns of prepared pigments at
1250°C.
(O, @:2, A:3 A:4,11:5R:6,V:7, V¥:8
&9, @:10)

Owerr{ e o

1 e

4

i ! 1 ' H i 1 i
400 800 800 1000 1200 1400
cm?’

Fig. 5. FT-IR absorbance spectra patterns of prepared pigments
at 1250°C.
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Fig. 6. SEM images of prepared pigments at 1250°C.
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Table 2. UV Analyzing of Lime Glaze Table 3. UV Analyzing of Lime-barium Glaze
< Oxidation > < Oxidation >
Sag:)‘fle L* a* b (H) (VO E;f; L* 2 b*  (H) (VIO g;lli’;
1 1615 0.10 -042 N 1.6 Black 1 2277 043 -037 6.6P 22/0.1  Black
2 1851 062 065 45YR 1802 Black 2 2335 039 049 32P 23/0.1  Black
3 2029 046 -054 39P 20/0.1  Black 3 2427 053 -036 87P 24/0.1  Black
4 2271 070 -0.15 47RP 22/0.1 Black 4 2220 056 039 0.JYR 22/0.1 Black
5 2363 052 004 N 23 Black 5 2356 047 —029 N 23 Black
6 2334 057 005 03R230.  Black 6 2356 047 —029 N 23 Black
7 1762 072 015 45R 1.70.1  Black 7 2535 040 -028 N 25 Black
8 2332 058 051 23YR23/0. Black 8 2352 055 029 8O0R 23/0.1  Black
9 1804 082 138 78YR 1803 Black 9 2494 055 015 29R 24/0.1  Black

10 1842 072 151 88YR 1.803 Black 10 2513 071 012 63G 250.1 Black
< Reduction > < Reduction >
Saggle L* 2+  b*  (H) (VO Sz?rlr(l); Saﬁgfle L a*  b*  (H) (VIO S;f;
1 2414 051 —0.04 N 24 Black 1 272 046 -048 47P 22001  Black
2 1924 034 281 29Y 1905  Black 2 1987 046 089 S.IYR 1902 Black
3 2728 034 015 N 2.7 Black 3 2001 018 052 N 2.0 Black
4 2089 046 137 01Y 2002  Black 4 2210 034 076 85YR 22/0.1 Black
5 2639 029 071 86YR 2.6/0.1 Dark gray 5 2048 006 187 40Y 2003  Black
6 2335 068 129 65R 23/0.1  Black 6 2287 010 062 19Y 22/0.1  Black
7 2551 020 124 19Y 2502  Black 7 2549 025 029 N 2.5 Black
8 2153 -013 255 5.1Y 2104  Black 8 2132 038 090 89YR 2.1/02  Black
9 2580 018 183 28Y 2.503 Dark gray 9 2602 014 079 1.6Y 2.50.1 Dark gray
10 3011 006 167 34Y 2903 Dark gray 10 2148 034 039 N 2.1 Black
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