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Synthesis of the Fe,0;-CoO-Cr,0,-MnO, pigments by co-precipitation
method
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Abstract The inorganic pigments of Fe,0;-CoO-Cr,O;-MnO, were synthesized by the co-precipitation method. FeCl,,
CoCl,, CrCl; and MnCl, are used for the starting raw materials, and 2 N-KOH for precipitator. MnCl, is secured with 10
mole%, and 6 composition ratios are used with three ingredients to synthesize the pigments. The samples were calcined at
1350°C/1.5h. The resulting pigments were characterized by using XRD, FT-IR, SEM, and UV spectrophotometer. 6 wt%
pigments were applied to lime glaze and lime-barium glaze respectively firing at 1260°C for oxidation atmosphere and
1240°C for reduction one. The results of color analysis by using UV spectrophotometer showed black, bluish black and
dark grayish green.
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Fig. 1. Flow chart of experimental procedure of black pigments
synthesis.

Table 1
Composition of samples (mole%o)

Material

Sample FeCl; CoCl, CrCl;  MnCl,
BP1 141 2 1
BP2 0 3 2 !
BP3 10 1 6 |
BP4 6 5 2 1
BPS 6 3 p 1
BP6 6 1 0
Etes
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Fig, 2. Thermogravimetric (TG) and differential thermal analysis (DTA) curves obtained for samples (BP.1 and BP.4).
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Fig. 3. X-ray diffraction patterns of samples (BP1, 3, 6).
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Fig. 4. X-ray diffraction patterns of samples (BP2, 4, 5).
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Fig. 5. FT-IR transmit spectra for synthesized pigments fired at
1350°C (BP1, 3, 6).
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Fig. 6. FT-IR transmit spectra for synthesized pigments at
1350°C (BP2, 4, 5).
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Fig. 7. SEM image of the synthesized pigments.
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Table 2
Results of the glazed tiles test in lime-glaze

spinel A2l FEIZ7F Boj o] XRD 443t
A=)5k3A

Spinelo] 24481 BP49] 73-%-oll= spinel®] A
ol AR AAet THe] FE veisteon Ha
& 830 nm Aot
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o] 3= Iron Chromium Oxide?} Chromium Iron Oxide
o oJ3t A} spinelel] &g FHo] F= YEht
#+ 972 600 nm ©Jt}.

Fig. 8% 1350°CE2 4438 BP39] HAKA7|Z€] image
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3.1.5. UV Spectrometer
PHE QHEE MBS, HIEROl 6wt B7H5I)

Sample H V/C L b color firing
BP1 9.2Y 2.1/0.6 219 —0.81 2.92 dark grayish olive OF
N1.6 16.98 -0.32 0.19 black RF
BP2 2.0P 1.8/0.1 18.96 0.34 —0.49 black OF
6.8G 2.4/02 24.64 —0.64 0.17 black RF
BP3 1.1PB 1.4/0.5 14.75 —0.22 -1.57 black OF
3.4PB 2.3/0.4 23.44 -0.01 -2.03 black RF
BP4 4.4PB 1.5/0.5 15.12 0.20 2.2 black OF
1.7PB 1.5/0.5 15.06 —0.22 232 bluish black RF
BP5 0.4PB 1.7/0.3 17.71 —0.28 -1.28 black OF
4.6BG 1.9/1.4 19.83 -5.08 -1.23 bluish green RF
BP6 7.2PB 2.0/0.2 20.89 0.35 -1.18 black OF
9.1GY 23/1.2 23.69 -3.88 3.14 dark grayish green RF
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Table 3
Results of the glazed tiles test in lime-barium-glaze
Sample H V/IC L a b color firing
BP1 51GY 2.2/0.3 211 ~2.09 4.87 dark grayish olive OF
N1.9 19.75 0.01 —0.45 black RF
BP2 1.9GY 1.9/0.2 19.31 0.60 -1.16 black OF
63GY 1.8/0.5 18.18 -1.25 1.47 black RF
BP3 1.5PB 2.1/0.7 21.78 -0.48 -3.20 dark grayish blue OF
5.7PB 1.8/1.0 18.71 0.93 —4.87 blackish blue RF
BP4 4.8PB 1.9/0.5 19.63 0.23 -2.21 black OF
3.5PB 1.9/0.5 19.01 0.04 -1.10 blackish black RF
BP5 9.5B 1.8/0.4 18.19 —0.44 -1.52 black OF
44BG 1.8/1.3 18.85 —4.86 —-1.10 blackish green RF
BP6 7.1PB 1.9/02 19.51 0.24 -0.82 black OF
8.4GY 22/1.2 22.83 -3.81 3.38 dark grayish green RF

1260°CollA 1A7F ERF 28k, 7kA7tmboll A 1240°C
2 FAA ST & AEHE RS Yohi)
$8] UV-vis Spectrometer & 283192 Munsell-
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