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The relation between phase composition and strength of porcelain using the
Rietveld method

Jaegyeom KIM*, Jae-Hwan PEE, Hiroaki KATSUKI
Korea Institute of Ceramic Engineering and Technology, Icheon Branch, Icheon 17303, Republic of
Korea

*jaegyeom@Kkicet.re.kr
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Powder X-ray diffraction is the best available technique for the identification and quantification of
crystalline mixture materials. Since H. Rietveld developed a whole pattern fitting structure refinement
based on the powder X-ray diffraction data in 1969, the refinement procedure is called “Rietveld
refinement”. The Rietveld refinement method is currently the most useful tool to obtain direct quantitative
phase analysis of complex materials. Inherent advantages of this method have increased its application to
nearly all classes of crystalline materials. The Rietveld method is also useful to indirectly determine the
amorphous content by adding a suitable crystalline standard. Typical porcelain bodies are made from
materials collected from selected deposits using different mixing proportions of clay, feldspar and quartz,
which are heat-treated to form a mixture of glass and crystalline phases. The phase proportion is very
important factor to affect the physical properties of porcelains. Thus, phase determination and
guantification are of special importance in the study of porcelain materials. In this work, alumina, mullite,
and cordierite powder were added to a whiteware porcelain slurry and fired at 1280 °C to investigate the
correlation between porcelain composition and strength. A Rietveld quantitative analysis indicated that
the amorphous phase decreased with increasing additional alumina and mullite content, while the
amorphous content remained constant regardless of the additional cordierite content. The decrease in the
amorphous content increased the strength of the porcelain, which, in the case of the sample with 15 wt.%
alumina, increased by 57%. The dramatic increase in strength is attributed to the increase in residual
stress due to the difference in the thermal expansion coefficient between the alumina and the amorphous
phase, as well as the increased formation of mullite by the addition of alumina.
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Science of traditional porcelain making in Jingdezhen

Junming WU*
Art and Archabology School, Jingdezhen Ceramic University, Jiangxi Province333403, China

44083386@qg.com

Jingdezhen, the centuries-old porcelain capital, not only has a long history of porcelain making,
aboveground and underground historical relics are rich, but also created a lot of excellent porcelain
making skills, and it has been preserved and used to this day. These excellent traditional porcelain making
skills are a group of precious and important historical and cultural heritage. At the same time, it also
contains rich scientific content, which is worth studying and revealing. Both in raw material preparation,
raw material processing or molding process firing process and other aspects, Jingdezhen still retains a lot
of traditional skills. So what sustains it for so long? What are the scientific implications? What is the
influence to the formation of porcelain capital status? (The scientific nature of lime ash preparation is
introduced emphatically, Scientific nature of water-borne porcelain stone raw materials, the scientific
nature of Zhenyao (firewood kiln invented by Jingdezhen)).
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traditional lime ash preparation technology and the process simulation of the preparation
technology of ancient famous porcelain, and so on.
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