Single-crystal synthesis of ruby

The third of chemistory

1 . Motive - Purpose
We want to compose a ruby large enough to see.

2 Preface

Al,O, Cr,0,
3 .Research approach

Ruby
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We make it with the equipment of our high school.

* The flux method is a method of making it easy to compose a crystal
by mixing impurities to lower a melting point of temperature. These
impurities are called flux.

* The slow cooling method is a method of making crystal large by
gradually lowering melting point of temperature.

We pour into the alumina melting pot 1.00g of mixtures of aluminum oxide with chromium oxide and 4.00g

of cryolite , in total 5.00g and close the cap to heat it in an electric furnace.

4 .Experiment description - Result

The maximum temperature
Cr203  0.92¢g }1 00g

Al203 0.08g
cryolite 4.00g

We raise the temperature to the highest and retain it

for 8 hours, and lower it by 10degrees in every

one hour to 30degrees.
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The lowering time

Cr203 0.90g 1.00g
Al203 0.10g
Cryolite  4.00g

We raise the temperature to 1100 degrees and lower
it gradually.

odegrees an hour

0.5degrees an hour

5 .Summary

* The higher temperature is, the redder color is.

The ratio of aluminum oxide and chromium oxide

Cr203 100g
Al203 }
cryolite 4.00g

We raise the temperature to 1100degrees and
lower it by bdegrees in every one hour to 8odegrees.

AlEO.}
0.40g

AL O
0.60g

Al: O3

8:2 7:3 6:4

Al20::Cr.03

W {mmmmmm Cr.O, mmmmmmmm) high

4:6

We had the ruby of the size of 1mm. In addition,
we understand that it is a crystal of aluminum
oxide from a result of the X-ray diffraction.

- The higher the ratio of chromium oxide is, the redder color is.

* So, the size of the ruby gets biggest when we lower the temperature gradually.



