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Preparation of C/ZrSiO4 Black Pigment with Phenolic Resin Spheres as a Colorant

LAN Shanfang', HU Qing', JIANG Weihui'?, ZHAO Qiangian', TANG Huidong', LIU Jianmin®, JIANG Fen', FENG Guo*
(1. School of Material Science and Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China;
2. National Engineering Research Center for Domestic and Building Ceramics, Jingdezhen 333001, Jiangxi, China)

Abstract: A black pigment of C/ZrSiO4 was prepared by a non-hydrolytic sol gel method with zirconium tetrachloride, tetracthyl
orthosilicate and phenolic resin spheres prepared by the Stober method as zirconium, silicon and carbon sources, respectively. The
morphology, structure and residual carbon rate of the phenolic resin spheres were characterized by scanning electron microscopy,
energy disperse spectroscopy, X-ray diffraction, Fourier transform infrared spectroscopy and differential thermal
analysis-thermogravimetry. The effects of phenolic resin spheres amount and calcination temperature on the synthesis and color
properties of C/ZrSiO,4 pigments were also investigated. The results show that the obtained phenolic resin spheres are well-dispersive
and the average diameter is 550 nm, and they possess oxygen-containing functional groups on their surfaces and achieve a high
residual carbon rate of 48.63%. The L* value of prepared C/ZrSiO4 pigment firstly decreases and then increases with increasing the
amount of phenolic resin spheres. When the amount of the phenolic resin spheres is 2% (in mass fraction) and the calcining
temperature is 900 ‘C, C/ZrSiO, pigment with a good color performance (L*=39.76, a*=0.53, b*=2.21) can be obtained. Moreover,
the colored glaze samples present a good color rendering performance when applying C/ZrSiO, pigment in ceramic glaze calcined at
1200 °C. It is indicated that C/ZrSiO,4 pigment could have a promising application in coating, ceramic and glass decoration.

Keywords: phenolic resin spheres; zirconium silicate; black pigments; non-hydrolyzed sol-gel method
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Fig. 1 SEM images, XRD and EDS patterns of the phenolic resin spheres
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Fig. 2 FT-IR spectrum and DTA-TG curves of the phenolic resin spheres
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Fig. 3 XRD patterns of the C/ZrSiO, pigments prepared with
different amounts of the phenolic resin spheres
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