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Transformation of magnetic minerals in potteries upon heating II: Relationship
between maximum temperature and magnetic minerals

#Tadahiro Hatakeyama®) ,Chie Kato®) , Tatsuro Adachi?

(nstitute of Frontier Science and Technology, Okayama University of Science,*Division of Earth Sciences, Faculty of
Social and Cultural Studies, Kyushu University

Burned soil such as earthenware, kilns, and furnace sites contain more magnetic minerals than the background soil, rocks
and clay, resulting in the retention of strong thermoremanent magnetization. This is the reason why paleomagnetic and
rock magnetic techniques are used in archacomagnetism, magnetic exploration of buried heated remains, and determination
of fired soil by surface magnetic susceptibility. However, the details of the formation and changes of magnetic minerals
during the heated process are not well understood. In this talk, following the presentation by Kato et al. in this session on the
formation of magnetic minerals using a reconstructed kiln, we will present the results of rock magnetic studies on the changes
in mineral species, especially magnetic minerals, obtained from heating of clays in a laboratory environment. The samples
for analysis were prepared by firing cylindrical samples (5 mm dia.) of ceramic clay and other materials in a small electric
furnace at several maximum temperatures. These were analyzed magnetically and mineralogically. For example, isothermal
remanent magnetization (IRM) acquisition measurements of Bizen pottery clay (red clay) after 96 hours of heating at various
temperatures from 400 to 1200 °C in air revealed two peaks of low coercivity (50 mT) and high coercivity (near 1 T) in
the unheated clay, and the former peak decreased with heating, and instead a weaker 10-20 mT peak. As the temperature is
further increased, this peak weakens again and the 1 T peak increases in abundance. Thus, the type and amount of magnetic
minerals in a fired sample, as well as the surface and cross-sectional color, are strongly influenced by the maximum achievable
temperature. In this presentation, the relationship between temperature, oxygen atmosphere, and the minerals produced will
be discussed.
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