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ABSTRACT

The goal of this research is to study the recycling processes for the amorphous type wasted silicon dioxide crucible, which exist high

purity. If we can retrieve this high purity wasted crucible with simple processing, it should have many other uses in industries. First,

smash the silicon dioxide crucible and pickling it. Followed with the hydrothermal treated to grow the α-quartz crystal. We found

that larger amount of sodium element will containment the quartz crystal during the treatment. Therefore, adequate purification

processes will be needed to remove the sodium. During the processing, the morphology, crystalline pattern and impurity content of

treated powder will be examed by using SEM, XRD and ICP-OES analyzer. From the experimental result showed that with

different hydrothermal temperature and solution concentration will reveal quite different results. If the concentration of solution is

too dilute which will not precipitate any crystalline particle. In general, with increasing the concentration of solution or temperature,

not only the average particle size and their distribution range will increase, but the loss of products will also raise. Therefore, under

the consideration of cost, diameter and crystalline intensity, three sets of hydrothermal parameter were suggested to obtain the best

results, which are 200℃-1.7M、220℃-0.5M and 220℃-1.0M. According to exist the problem of sodium containment, using the

equipment of lifting furnace, tubular furnace and vacuum melting furnace will show different purification result. Using the lifting

furnace, the α-quartz will transform to the cristobalite structure, and the effect of reduce the sodium content is unobvious. On the

process by vacuum melting furnace, α-quartz also have the same transformation phenomena, and the crystalline intensity drops

apparently at high temperature. However, the sodium content reduces obviously by this vacuum process. On the process by tubular

furnace, the powder can maintain the crystalline pattern and intensity of α-quartz, and the sodium content can reduce substantially.

Based on the experimental result, we suggested that using 0.5 M NaOH solution and hydrothermal treated at 220℃ should obtain

the best recrystallization result. Following treated with the purification process of tubular furnace at 1010℃ which can maintain the 

α-quartz and obvious reduce the sodium content; or use vacuum melting furnace with lower reaction temperature and shorter

treating time, should receive the similar results.
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