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Development of Ceramic Pigment using Brass Scrap
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Abstract

Ceramic pigments were developed by using 4 kinds of Brass scraps. Each Brass scraps were mixed with
same weight-ratio of Husk ash, and fine-ground by Rotate ring mill(RRG-120, Armstech industrial. co. Ltd,
Korea) after firmg at 900°C, 1000C and 1100C. As a result, analysis of particle size of synthetic pigments by
particle size analyser, they are 3gm as average. The resulting pigments were characterized by using XRD,
FT-IR, SEM Structure of the crystals are  Zn2S5i04,, and ZnO, Cu20, CuO, and cristobalite are existed and
particles’ shape are plate or needle. As a result of analysis of chemical composition by XRF, synthetic
pigments have high SI02 and CuO content and have SnO2, ZnO and NiO, too.

IwtPe, swt?6 and Swt2%6 pigments were added in each lime glaze, lime-barium glaze and lime-magnesia glaze,
and fired at oxidation and reducing atmosphere to figure hue in glazes out. As a result of analysis of color,
chroma and brightness by UV, colors of glazes fired at oxidation atmosphere turned into green from sky blue,
and colors of glazes fired at reducing atmosphere turned into pink and red.

Keywords : Brass, Pigment, Glaze CuO, ZnO.
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<3t 1> Chemical Composition of Raw Matenals

(Wt%)

| M 5i0, | ALOs | Fe0s | MgO | Ca0 | NaO | KO
Raw Materials
Rice Husk Ash 81.9 2.25 0.43 0.56 3.81 0.05 1.86
Orthoclase (Pu Yeo) 77.87 12.55 0.02 0.02 0.42 5.20 3.71
Limeston (Chung Ju) 2.23 0.72 0.15 0.79 53.30 0.01 0.12
White Kaolin (Ha Dong)| 49.30 33.20 0.57 0.19 6.78 2.26 0.31
Quartz (Pu Yeo) 938.36 0.06 0.03 0.01 0.02 0.03 0.01
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<3t 2> Chemical composition of Synthesized Pigments
[BC-Brass] (Wt%)
Oxide
SiOz A1203 F8203 CaO Na20 K2O CUO MI’IO NiO PbO ZHO 51’102 Zl”Og Y203 P205
FT
900°C 5950 242 1 076 | 095 | 3.09 | 040 |11.41 ] 0.13 ~ 1.38 | 18.360 - 1.34 | 0.07 | 0.60
1000C 139281 1.19 | 0.81 | 0.72 - 1.32 | 30.28 - 0.16 | 1.60 |23.24] 062 | 0.29 - 0.48
1100°C 13998 1.73 | 0.84 | 0.63 - - 29.19 - 0.19 | 2.07 | 24.47 - 0.45 - 0.45
[6:4-Brass] (Wt26)
Oxide| -
SiOs | AlOsz | FeoOsz| CaO [ NavOQ | KoO | CuO | MnO | NiO | PbO | ZnO | SnO2 | ZrOz | Y203 | P20s
FT
900C | 4665 158 | 056 | 0.74 - 1.44 26..53 = 010 | 1.54 [ 1991 | 041 | 0.49 - -
1000C 14675 279 | 0.33 | 0.89 - 0.96 | 26.96 = - 154 | 17.34 = 2.27 | 0.16 -
1100T (4248 | 196 | 0.31 | 063 - 1.07 | 29.00 - - 1.23 1 21.72 047 | 1.25 - -
[Pb-Brass] (Wt%)
Oxide
Si0s | AlOs | FeoOs| CaO [ NaO | KoO | CuO | MnO | NiO | PbO | ZnO | SnO2 | ZrOs | Y203 | P2Os
FT
900C 5015 1.12 | 042 | 1.09 - 1.40 | 38.89 - 0.25 - - 474 | 1.23 - 0.70
1000°C [45.05] 1.22 | 0.33 | 1.24 - 1.35 | 43.21 - 0.24 - - 536 | 1.15 - 0.85
1100C (46011 152 | 095 | 1.10 = - 39.12 - 034 1 221 | 421 | 2.33 | 1.33 - 0.77
[Al-Brass] (Wt%)
Oxide
BT Si0s | AlOs | FexOs| CaO | NaO! KoO | CuO | MnO | NiO | PbO | ZnO | SnOq | ZrO2 | Y203 | P20s5
900C 42251 125 034 | 094 - 1.31 | 46.69 - 0.20 = 025 | 5.02 | 1.05 - 0.70
10007C 4342 1.18 | 0.85 | 0.93 - 1.36 | 42.40 - 033 | 226 | 364 | 207 | 0.92 - 0.63
11007C 14304 122 | 1.20 | 1.09 - 1.38 | 40.67 — 034 | 207 | 420 | 2.39 | 1.86 - 0.65
(FT : Firing Temperature)
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<1 2> XRD Analysis of Synthesized Pigments
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<18 4> SEM Images of synthesized pigments at 1000T
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