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ABSTRACT

Nowadays, the diaspore with high aumina level is lacked
respectively. And the diaspore with lower A/S ratio must be exploited.
However, these diaspore cannot be processed economically by the Bayer
Process.

The digestion process of some minerals of silicon were studied on
about the same conditions as the practical production. The conclusions
were made as follows:

1. Pure kaolinite has a good crystal structure with strong hydrogen
bonds between the layers. Higher desilication temperature(over 95C) is
necessary. It reacts with sodium aluminate to form noselite, when it reacts
with sodium hydroxide, the product is mainly hydroxyl sodalite. So the
hydroxyl sodalite can transform into noselite under certain conditions. If
CaO is added, kaolinite will be quickly dissolved in sodium auminate
solution, and the sodalite will transform into calcium hydrogarnet.

2. The temperature has an obvious effect on the reaction of illite
with sodium aluminate. When the temperature reaches 180°C, illite
begins to recat with the sodium aluminate. When it reaches 200°C, the
reacting rate of illite will be accelerated remarkably. When it overreaches
240°C, the reaction will be finished in afew minutes,

3. Pyrophyllite begins to react at 140°C in sodium aluminate solution,
and at 170°C, the reacting rate increases quickly. So, when the
temperature exceeds 170C, much scale will be formed. If the
temperature is over 180°C, pyrophyllite will react completely in less than
10 minutes. CaO can promote the reaction. When the molar ratio of CaO
to SIO, equals to 3, the hydrogarnet has the least solubility. As a result,
pyrophyllite will react more quickly.

4. As minerals of silicon have their own reacting temperatures in
sodium aluminate solution, the alumino silicates formed have different
crystal morphology. At lower temperature, the alumino silicates show up
as snowy, and a higher temperature, they form intact hexagona
cylindrical crystals.With the addition of CaO, the crystal of hydrogarnet



Is denser than alumino silicates, which will increase the difficulty of scale
cleaning.

5. TiO, prevents seriously diaspore from digesting in sodium
aluminate solution. The addition of CaO can accelerate the digestion
process remarkably. The red mud contains mainly iron hydrogarnet and
calcium titanate.

KEY WORDS: kaollinite, illite, pyrophyllite, diaspore, lime, sodium
aluminate
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