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Reproduction of "Egyptian Blue" and its Application to Ceramic Materials :

Preparation of cobalt blue primer pigment based on copper oxide
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Ceramics decorated with an indigo pigment, mainly cobalt, and then covered with a
limestone glaze (called blue and white) were originally developed in the Yuan era in China and
introduced to Japan in the Edo era. The production of these ceramics began in Arita and later
in Seto and many other parts of Japan.

In Egypt and the Middle East, on the other hand, blue ceramics had been produced since
ancient times using alkaline glazes and metals other than cobalt. We found some ceramics
featuring designs very similar to cobalt (zaffer)-based blue underglazes among the materials
of the “Mikami Collection” of Aoyama Gakuin University and the “Torajiro Kojima Collection
(Fouquet Collection)” of the Ohara Museum of Art, which we referred to in the process of
this research. Much remains unknown about alkaline glazes because they are not suitable for
stable production and alkaline glaze techniques are not commonly used today.

Based on an analysis of ceramic pieces we presumed that copper oxide was used in place
of cobalt to provide low-fired underglaze decoration in the Middle East with the color of blue.
Thus, we attempted to reproduce underglaze decoration using a sodium-based alkaline glaze,
which was similar to that used for the world’s oldest low-fired porcelain faience, and copper
for developing the color of blue.

As the glaze material, we prepared an alkaline glaze using sodium glass (Na20+3.19Si02),
which is less soluble in water, to investigate the properties of the glaze in detail, and also
formulated a pigment using copper oxide as a metal other than cobalt to study the effect of its
color development.

We started with a glass chemical formula containing indigo-colored crystals derived
from a turquoise blue glaze and a pigment consisting mainly of CaO+Cu0O-4SiOz, which
are assumed to be the main components of a blue pigment used in the Middle East, called
Egyptian Blue.

In the research, we studied the underglaze pigment using copper oxide and the alkaline
glaze, and succeeded in developing the color of cobalt blue quite close to the zaffer underglaze

using cobalt, which we report in this paper. This suggests that it is possible to produce low-
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fired and high-fired ceramics of cobalt blue without using cobalt.
We used copper oxide (CuO) in an experiment for developing the color of cobalt blue
of zaffer containing cobalt oxide (Co0), and successfully found some underglaze pigments

similar to cobalt blue.
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