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Abstract. 2 3 4 3 6 3

The first important part.of this research was the study on the role of chromium and
beryllium on the coloration of pure synthetic corundum or the study of ALO, + Cr + Be
system. It was found that the synthetic corundum sample having low chromium content
(below ~ 400 atom mole ppm or amp) can be heat-treated with beryllium to orange
coloration. The stone displays board absorption band peaked at 470 nm and being called
“Cr"+Be related sfable orange color centers”. On the contrary the synthetic corundum
samples having medium to high chromium contents (above ~ 400 amp) can hardly be heat~
treated to orange coloration which may be caused by concentration quenching phenomenon.

The next important part of this research was the study on the role of chromium and
beryllium on the coloration of natural corundum or the study of Al,O, + Cr + Be + Mg + Fe
+ Ti system. It was found that natural corundum having chromium content between > ~ 10 to
< ~ 400 amp can be heat-treated to orange coloration of the so-called “Cr“+Be+Mg -
related stable orange color center”, even if the original stones have no pinkish tint or very
faint pinkish hue. The orange coloration may be dominated by such stable orange color
centers alone or with the combination of “Fe+Be+Mg -related stable yellow color centers”.
As for the natural corundums containing chromium content higher than ~ 400 amp (which
appear intense pink or red), they could also be heat-treated with beryllium to orangey red,
but the orangey tint appeared to be due to the combination of “Fe+Be+Mg-related stable
yellow color centers” and pink or red color from Cr’ transitions without the presence of
“Cr“+Be+Mg_ -related stable orange color centers”. Most of the Be-treated orange sapphires
usually contain (Ble+Mg)>Ti and need to be treated under o:iidizing condition.

The last important part of this research was the study on the role of magnesium, iron,
titanium and beryllium on the coloration of natural blue-green sapphire or the study of Al,O,
+ Mg + Fe + Ti + Be system. It was found that the blue-green sapphire that was heat-treated
under oxidizing condition with beryllium to yellow coloration normally has (Be+Mg)/Ti > 1
in accordance with triangular coloration model. However when such Be-treated sapphire was
reheated in reduction and oxidation conditions again, it appeared that (Be+Mg)/Ti ratio was
no longer obey triangular coloration model and the color can be change from yellow to blue
and back to yellow again. Therefore beryllium has a surprising role in changing color of

corundum.





