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Investigation on the Sintering of the Bizen Soil.2.

Kazuhisa Miura*, Hiroshi Yanazawa** and Teru Okada***

Three kinds of soils used for the Bizen ware were ignited at every 100°C interval of rising temperature up to
1000°C in Nz atmosphere, and successively each of the soils thus treated was imposed to measurement of the
surface area. It was found that the soil, Kurotsuchi, showed the largest decrease in surface area among them,
corresponding to the occurrence of remarkable sintering. Choosing the Kurotsuchi as a sample suitable for
inspecting the sintering effect, the present authors ignited it at four temperatures from 750 to 820°C for various
periods. As a result, (1)the higher the ignition temperature was, the more steadily the decrease in surface area
occurred. (2)At 750°C, differently from the cases at other temperatures, the surface area increased strangely in
the initial stage of the ignition, began to decrease by way of the maximum, returned to the initial value, and then
decreased gradually in the same way as other cases above 780°C. (3)Every declining curve of the surface area
except 750°C’s can be fitted to the equation of the first order reaction. (4)Above 780°C, the sintering process

seems to be composed of the two mechanisms. The activation energy for the first mechanism can be estimated

to be 413kJ/mol. Based on this value, the sintering process in Kurotsuchi is discussed briefly.
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Fig.1 Changes in specific surface area of Bizen soil
samples through heat treatment in N2
atmospheric stream. O Kurotsuchi, [J: Soil

C, A: Suihi.
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Fig.2

SEM images of Kurotsuchi before and after
ignition at 1000°C. a: before ignition, b: after

ignition.
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Fig.3 Surface-area change with retention time at the
ignition temperature.
@ :750°C, M:780°C, A:800°C, <:820C.
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Table 1 Rate constants, &, for sintering.

Ignition temperature /°C

780 800 820

Rate constant, £ /s

3.81x10°3

7.49%1073 2.20x102
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Fig.4 Relationship between logarithms of the ratio of
surface-area and length of ignition time.
@ :750°C, M:780°C, A :800°C, #:820°C.
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Fig.5 Arrhenius plot
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Table 2 The results of elementary analysis on both Kurotsuchi and Kurotsuchi treated at 1000°C.

Soil Number Elementary analysis /atomic %
of samples C (0] Na Mg Al Si K Ti Fe Ca
Kurotsuchi 3 13.93 | 63.41 | nil 0.43 | 8.88 | 12.01 | 0.23 nil 1.12 nil
Kurotsuchi
treated at 5 nil | 55.64 | 0.86 0.7 9.61 [28.52| 1.16 | 0.22 | 2.91 0.2
1000°C
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