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Table 1 The chemical for experiment
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Table 2 The equipment for experiment
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Fig.1 The Flow chart of preparation of cobalt blue
pigment by EDTA chelating ligand methods
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Table 3 Orthogonal experimental design table
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Table 4 The result of orthogonal experiment

HZE LRsE R
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gE/C BpHME  a(AD

1 1 1 1 1
2 1 2 2 2
3 1 3 3 2
4 2 1 2 3
5 2 2 3 3
6 2 3 1 3
7 3 1 3 4
8 3 2 1 4
9 3 3 2 5
BE1 1667 2.667 2.667 —
B2 3.000 3. 000 3.333 —
B3 4,333 3.333 3. 000 —
= 2.666 0. 666 0. 666 —
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Table 5 The influence of Co/Al(mole ratio) and the
sintering temperature on the performance of

the prepared samples
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Fig. 2 The position of the region of 5 colors in
the chromaticity diagram of CIE1931 standard
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Fig. 3 The influence of Co/ Al(mole ratio) and the sintering

temperature on the XRD of the prepared samples
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Blue pigment cobalt-aluminum spinels prepared by ethylene eiamine
tetraacetic acid chelating ligand

HUANG Zhi-liang' , HU Ming-wei' , YIN Qing' ,\WANG Hong-quan' ,
XIA Hao-fu' ,ZHAN Gang' ,CHEN Chang-lian* ,CHI Ru-an*
(1. School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. School of Chemical Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; A method was proposed to prepare cobalt aluminum spinel blue pigment under a relatively low
temperatures. Cobalt aluminum spinels were prepared by the thermal decomposition of EDTA chelating
cobalt and aluminum complex precursors which were derived from metal nitrate salts and
ethylenediamine tetraacetic acid (EDTA), using EDTA as chelating agent and Cobalt Nitrate
hexahydrate and Aluminum nitrate nonahydrate as the precursors. The phase and coloration of the
prepared samples were characterized by X-Ray Diffraction and the Commission International Eclairage
chromaticity diagram. The mainly effects on the coloration and crystalline phase of the samples,
involving cobalt-aluminum ratio,pH value of the reaction system and the calcination temperature were
systematically investigated. The results show the most significant factor is calcination temperature,next
is the pH value on the process of the reaction and the cobalt-aluminum ratio. Crystalline phase pigment
shows gray blue and cobalt blue when the cobalt-aluminum ratio is higher than or equal to 1 ¢ 2. 5 and
the precursors are treated at 700 C and 900 C respectively. Gray blue pigment is showed when the
cobalt-aluminum ratio is below 1 ¢ 2. 5. Purple transparent precursor solution can not be observed when
pH value of the reaction system is under 9. The optimum process parameters to prepare cobalt
aluminum spinel blue pigment are the temperature of 900 ‘Cwith 2 h heat preservation, the pH value of
9—10, and the cobalt-aluminum ratio of 1 ¢ 2. 5 in the precursors.
Key words: ethylenediamine tetraacetic acid;orthogonal test;spinel;precursors; chelating ligand
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