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where the analyzed samples were excavated.
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Table 2 List of classified glass samples.
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Fig. 3 Characterization of potash silica glass based on CaO vs. ALO, plot (left) and SrO vs. Rb,O plot (right) .
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Fig. 4 Characterization of soda lime silica glass
based on K,O vs. MgO plot.
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Fig. 5 The Raman spectrum of the pigment particles that are
scattered in the yellow glass bead.
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Chemical Composition Analysis of Ancient Glass Excavated
from the Northern Tohoku Region Determined with
Portable X-ray Fluorescence Analyzers

Madoka Murakushi” , Daichi Sawamura® , Kazuya Yanase® , Shinsuke Baba® , Nobuo Takahashi? ,
Humiaki Takahashi® , Yoshinori Ogasavvara4> , Jzumi Nakai"
Department of Applied Chemistry, Tokyo University of Science, 1-3 Kagurazaka, Shinjuku-ku, Tokyo 162-8601, Japan
Hanamaki City Museum, 1-8-26 Takamatsu, Hanamaki City, Iwate 025-0014, Japan
Kitagami Archaeological Center, 2-62-14 Tachibana, Kitagami City, Iwate 024-0043, Japan
Hachinohe City Museum, 1-35 Higashigamae, Nejo, Hachinohe City, Aomori 039-1166, Japan

1
2)
3)

)

4

Glass artifacts were used as expensive ornaments and as inexpensive everyday functional objects
over a wide area in ancient times. These glass items were imported into Japan through various
routes, including the Silk Road, and then spread throughout Japan. The aim of this study was to
reveal the chemical compositions of ancient glass artifacts excavated from the northern Tohoku
region, and to identify their distinguishing characteristics compared with such artifacts from the
Kyushu, Kinki, Kanto, and Hokkaido regions. Ancient glass beads from the middle of the Kofun
period to the Heian period excavated from the northern Tohoku region (Aomori and Iwate
prefectures) were nondestructively analyzed by using portable X-ray fluorescence (XRF)
analyzers. The samples were excavated from the Makki Kofun (burial mounds) , which were built
from the 7th to 9th C AD. The chemical compositions of glass beads from these regions were
classified as potash silica glass (K,0-Si0,) , soda lime silica glass (Na,0-Ca0-SiO,) , or high-
alumina soda lime silica glass (Na,0-Al,0;-Ca0-SiO,) . The number of soda lime silica glasses was
largest in the glass artifacts excavated from the northern Tohoku region. Moreover, potash silica
glass was classified into three types based on the CaO vs. ALO; plot and SrO vs. Rb,O plot, and
soda lime silica glass was classified into two types based on the K,O vs. MgO plot. We compared
the ratios of the three types of ancient glass excavated from the northern Tohoku region and the
Kyushu, Kinki, Kanto, and Hokkaido regions. The ratio of soda lime silica glass that we analyzed
was the largest in the northern Tohoku region. We have successfully revealed the distinguishing
chemical characteristics of ancient glass artifacts excavated from the northern Tohoku region

based on on-site non-destructive XRF analysis.
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