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Abstract

In this study, tourmalines from Mozambique and unknown sources from Africa can be
classified as Elbaite by using EDXRF, PL, Raman and UV-Vis techniques. Tourmalines from
Mozambique have higher lead (Pb) contents but are less in bismuth (Bi) content than those
from unknown source. After gamma irradiation with the intensity of 50, 100, 200 and 400
Mrad respectively, pink tourmalines from both Mozambique and unknown source of Africa
show the change of color from pale pink to dark pink or reddish pink corresponding to the
irradiated intensity from 100 to 400 Mrad. Green tourmaline from unknown source of Africa
has uncertain change of color. They may be slightly pink tint at the intensity of 50 Mrad or
brownish pink and green at 100 Mrad. Some turn to pink and the others still have green and
pink at the intensity of 400 Mrad. The UV-Vis spectra show that irradiated tourmaline will
shows remarkably peaks at 392 and 516 nm due to Mn” " absorption but the peak at 675
nm due to Fe”' absorption did not change with the increasing of radiation intensity However,
the influence of gamma irradiation which is no residual radiation and is not affected to
characteristic inclusions of studied tourmalines in each color group. The infrared, Raman and
photoluminescent spectra of the tourmaline of all colors in this study are also shows no
distinction before and after irradiation.

Gamma irradiation of green beryls from various sources with the intensity of 50, 100,
200 and 400 Mrad respectively is present. Green beryls from China and Colombia have
slightly changed of color after irradiation. Green beryls from Russia have yellow tint after the
intensity at 100 Mrad. Green beryls from Brazil also show yellow tint but the change in
color is probably undetermined. It may be yellow or yellowish green or greenish yellow
after irradiation. Green beryls from Zambia display very pronounced yellow color after
intensity of 50 Mrad and at the intensity of 400 Mrad, the color of all studied stones are
completely changed to yellow. After gamma irradiation, the inclusions of beryls did not
show any changes as well as the Raman and PL data of beryls from all sources did not show
significant change. The UV-Vis data showed that the iron absorption between Fe”" and Fe’'
at 427 nm was changed due to the decreasing of Fe”" while Fe”" remain unchanged that
make it more yellow. FTIR data showed that beryls from all sources contain both | and |I
type water molecules in the structure but their absorption do not show significant change
after irradiation. However, all studied samples have the IR absorption about 3235 to 3520
cm’ that showed higher lifting characteristics. The cause of this absorption pattern still not

known yet but it may be used as a clue to distinguish between natural and irradiated beryl.
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