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Abstract

This research has developed a new firing technique using wood charcoal that does not
produce smoke and aerosol. There was only a solid carbon element as a carbon atom source. White
glaze slip was applied on the surface of porcelain teacup biscuits. The porcelain teacups were put
in a closed refractory box saggar, and wood charcoal pieces were also placed on the bottom.
Samples were fired in an electrical furnace at 1250 °C for 30 minutes. Unique and beautiful teacup
products consisting of a black clay body at the base were obtained due to carbon accumulation in
the body. X-ray diffraction revealed that a small amount of graphite crystals were found along with
the main crystalline components of quartz and mullite. However, the white color at the mouth of
teacups was obtained like the normal firing in an oxidative atmosphere. It was also found that the
glaze around the mouth of the teacup was pale pink color, which was thought to be a result of the
formation of iron (Il) oxide containing almandine crystals. Moreover, some areas of the glaze near
the base were reduced and formed bubbles while firing. After cooled down, the shiny and black

surface was revealed when the teacups were partially polished off the glaze bubbles.
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Closed with refractory slab

Box saggar

refractory

Figure 1  Firing preparation of a porcelain teacup in a closed box saggar refractory with charcoals placed

on the bottom.

Figure 2  Firing set up in an electrical furnace of a closed box saggar refractory with charcoals placed on

the bottom and fired samples.
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Figure 3  Cutting of fired teacup for characterizations.

Sampling at rim of teacup

e
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pase of teacup

Figure 4  Position of fired teacup to be crushed for phases analysis.
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Figure 6 X-ray diffraction patterns of black area at base (top line) and white area at rim (bottom line) of

the teacup sample.
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Figure 7 X-ray diffraction patterns of pink area of glaze surface (top line) and white area (bottom line) of

the teacup sample.
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Figure 8 Raman spectra of black color area at the base of the teacup sample.
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