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4 Needham, J., 1976, Science and Civilisation in China, Vol. 5 Chemistry and Chemical Technology, Part 3: Spagyrical Discovery and

Invention: Historical Survey, from Cinnabar Elixirs to Synthetic Insulin, Cambridge University Press, p.245

To get a blue pigment from copper one must mix three tcan of the rust of red copper with seventeen tcan of sal ammoniac (Naé-

ch3, nao sha) and boil this mixture with pure water. Hhiéne-pann, who lived in the Han dynasty, was the inventor of this pigment.
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Abstract

Copper trihydroxychloride (atacamite, botallackite, paratacamite, etc.), the first green pigment used in Mogao

<«

Grotto’s mural paintings of China, has been known as “copper green”, “green salt”, and “salt green”, etc. and has
been used as an important green pigment with malachite. At first, the natural mineral atacamite was employed,
but after the Five Dynasties (907~960 CE), synthetic copper trihydroxychloride was primarily used. In Chinese
literature, copper green, green salt, and salt green are recorded as being made via reaction with copper powder,
Gwangmyeongyeom (natural sodium chloride), and Yosa (natural ammonium chloride), and the prepared material
was analyzed to be copper trihydroxychloride. Copper trihydroxychloride pigment was not found in paintings
prior to the Joseon Dynasty (1392~1910 CE) in Korea. In analysis of the green pigments used in paintings and the
architectural paintworks in the Joseon Dynasty, copper trihydroxychloride was also shown to have been used as an
important green pigment with malachite (Seokrok). In patticulat, the proportion of copper trihydroxychloride use
was high in Buddhist paintings, shamanic paintings, and dancheongs (decorative coloring on wooden buildings).
Some of these turned out to be synthetic copper trihydroxychloride, but it is unclear whether the rest of them are
synthetic or natural pigments due to a lack of analyzed data. From literature and painting analyses, the pigment name
of copper trihydroxychloride in the Joseon Dynasty turns out to be Hayeob, a dark green pigment. It is believed to
have first been prepared by learning from China in the eatly Joseon period (eatly 15* century) and its use continued
until the late 19 century with imported Chinese pigment. Round ot oval particles with a dark core of copper
trihydroxychloride which were used in Chinese literature were similar to the synthetic copper trihydroxychloride
pigments used in the Joseon Dynasty and Chinese paintings. Therefore, the synthetic copper trihydroxychloride

pigments of Korea and China are believed to have been prepared in a similar way.
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