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Environmentally Benign Inorganic-Colored Pigments
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Abstract

Inorganic pigments are widely used as colorants for ceramics, plastics, and paints. However, many
conventional inorganic pigments contain toxic heavy metals such as lead, mercury, and cadmium.
Due to concerns regarding their harmful effects on human health and the environment,
international regulations have become increasingly strict. This situation highlights the need for
developing new inorganic pigments composed only of environmentally benign and non-toxic
elements. Our research group has focused on designing metal mixed-oxide pigments that do not
contain hazardous elements and, additionally, on developing black pigments with solar-reflective
(heat-shielding) properties. This article summarizes several pigments developed in recent years,
including environmentally friendly red, purple, and blue pigments, as well as near-infrared reflective
black pigments.
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