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Color enhancement of Australian natural sapphire by the hydrothermal
method
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Abstract The significant color enhancement in low quality Australian natural sapphire has been achieved by a hydrothermal
method. The optimal conditions for the color enhancement of Australian natural sapphire were as follows; hydrothermal
reaction temperature: 320~350°C, duration : 3 days, hydrothermal solvent: 2M NaOH solution. After the hydrothermal
treatment, Australian natural sapphires of transparent colors were obtained, and their grades were found to be improved
from commercial to middle/top grade by value chart analysis.
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Table 1

The results of research for hydrothermal solvent
Solution "l:emperature Duration  Degree of

O (day) enhancement

2 M KOH 400 3 [
3 M KOH 400 3 [
2 M NaOH 400 3 [
3 M NaOH 400 3 [
2MNa,CO; 400 3 A
3MNa,CO; 400 3 A

@ : good A : poor

Table 2

The results for temperature of hydrothermal reaction
Temperature ~ Hydrothermal = Duration Degree of
°C) solvent (day) enhancement
250 2 M NaOH 3 X
300 2 M NaOH 3 A
350 2 M NaOH 3 [
400 2 M NaOH 3 o

@ : good A : poor X : changeless

Table 3

The results for duration of hydrothermal reaction
Duration  Temperature ~ Hydrothermal = Degree of
(day) (°C) solvent enhancement
1 350 2 M NaOH X
3 350 2 M NaOH o
5 350 2 M NaOH o
7 350 2 M NaOH o
9 350 2 M NaOH A

@ : cood A : poor X : changeless
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Table 4
The optimal condition for the color enhancement of low quality
Australian natural sapphire

Hydrothermal solvent 2 M NaOH or 2 M KOH
Filling 50 %

Temperature 320~350°C

At 30°C

Duration 3 days
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Fig. 1. Photographs of Australian natural sapphire (a) non-
treated and (b) hydrothermally treated at 350°C for 3 days in
2 M NaOH solution.

(@) (b)

Fig. 2. Photographs of Australian natural sapphire (a) non-
treated and (b) hydrothermally treated at 350°C for 3 days in
2 M KOH solution.
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Fig. 3. Photographs of Australian natural sapphire (a) non-
treated and (b) hydrothermally treated at 350°C for 3 days in
2 M Na,CO; solution.
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