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A Comprehensive study of roof tile firing in Baekje’s Sabi
Period: Limitations of visual color as an indicator

Myeong-Kyu Kang"?', Hyunkyung Choi®, Hyun Ho An?, Seo Eun Jang**, Gwang-Min Sun?®,
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This study aims to investigate the correlation between color and firing technology in roof tiles produced during
the Baekje Sabi period, and to analyze the overall characteristics of the roof tiles. The color of roof tile is
influenced by various factors such as the composition of raw materials, firing temperature, and the
oxidation/reduction atmosphere during firing. Through these aspects, it is possible to infer the technological level
and production conditions of ancient roof tile. Analysis of color and firing technology was conducted on
excavated roof tiles to identify the relationship between color and firing conditions, and to examine the limitations
of using color as an indicator for interpreting firing techniques. The chroma was quantitatively analyzed using
a spectrophotometer based on the CIELAB system, and major color categories included black, dark gray, gray,
light gray, brown, and reddish brown. The morphology of the roof tiles was examined using Scanning Electron
Microscopy and Energy Dispersive X-ray Spectroscopy. In addition, the oxidation or reduction atmosphere during
firing was assessed using Mdssbauer spectroscopy, which provided information on the oxidation state of iron. The
analysis suggested that reddish brown roof tiles were predominantly fired under oxidizing conditions, while
gray-toned roof tiles were likely affected by uneven firing environments. Furthermore, roof tile color was also
found to be influenced by the presence of metal oxides—such as iron and manganese—in the raw clay, beyond
firing conditions alone. To confirm this, elemental analysis was performed using X-ray Fluorescence spectroscopy
and Neutron Activation Analysis. The results revealed that some roof tiles shared the same color but differed in
firing conditions, while others exhibited distinct colors despite having similar firing conditions. These findings
indicate that although color can serve as a meaningful indicator for interpreting the firing techniques of roof tiles,
it is not sufficient as a standalone criterion due to the interplay of various influencing factors. Thus, a
comprehensive analysis combining color, material composition, and firing evidence is essential for accurate

technological interpretation.
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