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Abstract

Kaolin is an important clay mineral, which has been widely used in ceramics, paper
and other industry departments because of its excellent performance. These industry
departments have requirement on the whiteness of kaolin. Bleaching with hydrosulfite
and calcining with ammonium chloride are the most cost-effective in the whitening
methods at present. However, the whitening mechanism is not entirely clear. The
research of whitening mechanism can provide theoretical guidance for kaolin
processing and improve the quality of product. In this paper, different kinds of iron
and aluminum in kaolin was determined. Effect of chemical bleaching, calcined
temperature and brightener on mineral characteristics, whiteness, iron and aluminum
in kaolin was discussed. The mechanism of whitening was analyzed systematically.
The main results were as follows:

1. The content of iron and aluminum in kaolin with iron impurity from Longyan
was determined by spectrophotometry. The content of total iron is 0.726%+0.016%,
soluble iron is 0.161%+0.012%, total alumina is 34.071%, activated alumina is
1.199%. The relative standard deviation of the method is less than 4%. The difference
between actual and theoretical recovery rate is less than 5%. Other elements in kaolin
do not interfere with the determination of iron and aluminum. The detection limite of
iron is 1.06x10 %,

2. The whiteness of kaolin with iron impurity from Longyan and Zhangzhou
increased to 82.22% and 83.70% respecticely, while the content of soluble iron
reduced to 0.073% and 0.068% after bleaching. The whiteness and the content of
soluble iron in kaolin is negative correlated significantly. Only the soluble iron in
kaolin was removed by beaching. According to the quantitative analysis of soluble
iron in kaolin, the maximum content of iron which can be removed in bleaching
process will be known. Chemical bleaching lead to the loss of alumina in kaolin, The

loss amount is less than 2%. The part of the loss is activated alumina.
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3. Kaolin with iron impurity from Zhangzhou transform into metakaolin when it
is calcined at 600°C. The content of activated alumina and soluble iron in metakaolin
is highest, while the whiteness is lowest which is only 45.25%. Mullite is formed
when kaolin is calcined above 1200°C. There is almost no activated alumina and
soluble iron in it, which has the highest whiteness of 76.18%. The whitening effect
about adding NH4Cl is better than NaCl. The whiteness of kaolin can reached 83.54%,
when it is calcined with 5%NH4Cl. The content of alumina in kaolin decreased
slightly after mass correction when kaolin was calcined by adding brightener. The
content of total iron almost unchanged, while the content of non-soluble iron
increased. The whitening mechanism of volatile removal and shielding can not
explain the phenomenon. It will promote the formation of solid solution by Al-Si
spinel and iron minerals When kaolin is calcined by adding NH4Cl or NaCl at 980°C.
Free iron transfers into structure iron. Thus, the whiteness of kaolin is improved.

Key words: Kaolin; Bleaching; Calcination; Whiteness; Iron; Aluminum
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