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Abstract Metamictization and color change in zircons from Cambodia and Tanzania were investigated. Elements analysis
to detect radioactivity of elements such as U and Th, and spectroscopic analysis using UV-VIS and Fourier transform
infrared spectroscopy were performed. According to the UV-VIS spectroscopic analysis, it was perceived that many and
high intense absorption peaks appeared in blue and colorless zircons, while less and low intense absorption peaks appeared
in uranium contained green and yellow zircons. It was found that those stones have made progress to the metamictization.
After heat treatment, we could detect opposite results. As the results of FTIR spectroscopy analysis, in the metamict green
and yellow zircon, it is showed that 3-phonon combination mode bands of [SiO,]" internal vibration in the region of 3100~
3400 cm™ are broad and some of them dlsappear However, the dlsappeared bands are observed again due to restored
crystal lattice by the heat treatment. Also, U*'peaks that can detect the uranium content in zircon appears at near 4800 cm™
in the green and yellow samples. From this investigation, we could observe the metamictization effect and color change in
uranium-bearing zircon by heat treatment using spectroscopic analysis.
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Fig. 1. Crystal structure of zircon [1].
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Table 1
Composition data of zircon by wavelength dispersive X-ray fluorescence (Unit: wt%)
Origin Color No. Zr Si U Th Cl K Ca Cr Fe Hf Y
Cambodia  Blue BL-1 73.98 14.91 5.02 0.08 345 0.08 0.06 1.63 0.16
" " BL-2 76.25 15.12 3.10 0.09 291 0.08 0.10 1.68 0.18
" " BL-3 80.42 1591 0.56 - 0.71 - 0.04 2.12 -
Tanzania Brown BR-1 66.78 13.96 10.62 - 6.11 0.30 0.46 1.53 -
" " BR-2 78.57 15.22 2.74 0.09 1.24 - 0.09 1.88 -
" " BR-3 74.49 14.56 5.47 0.11 2.55 0.31 0.44 1.77 0.21
" color e 7866 1536 199 - 190 - 006 180 -
" " CL-2 77.70 14.87 231 0.09 1.86  0.08 0.09 - 0.17
" " CL-3 79.24 15.60 1.29 - 1.43 - 0.06 2.19 -
" Green GR-1 77.85 15.99 0.19 1.06 0.11 1.75 0.08 0.10 2.52 0.16
" " GR-2 77.50 15.80 - 1.27 - 1.80 0.09 0.09 3.20 0.19
" " GR-3  79.36 1684  0.10 0.52 0.13 082 0.07 0.10 2.05 -
" Yellow  YE-1 76.99 1598  0.12 0.09 1.45 0.12 194  0.12 0.06 2.68 0.35
" " YE-2 7823 16.04  0.07 0.09 1.21 - 127  0.06 0.08 241 0.47
" " YE-3 79.45 1628 0.15 007 034 - 0.38 - 0.06 2.88 0.23
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Fig. 2. UV-VIS absorption spectra of various zircon. (a) blue color zircon from Cambodia after heat treatment (b) brown color zircon
from Tanzania before heat treatment, (c) colorless, (d) and (f) green color zircon, (e) yellow color zircon.
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Fig. 3. UV-VIS absorption spectra of various zircon as compared with before and after heat treatment in the O, and N, condition.
(a) blue color zircon from Cambodia (BL-2), (b) brown color zircon from Tanzania (BR-1), (c) colorless zircon (CL-1), (d) green
color zircon (GR-1), (e) yellow color zircon (YE-1), (f) yellow color zircon (YE-3).
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Fig. 4. The infrared spectra of various color zircon in the region of 2400~4000 m™. (a) brown color zircon from Tanzania (BR-1),
(b) blue color zircon from Cambodia after heat treatment (BL-1), (c) colorless zircon from Tanzania (CL-2), (d) and (e) yellow color
zircon (YE-1 and YE-3), (f) green color zircon (GR-3).
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Fig. 5. Infrared absorption spectra of various zircon as compared with before and after heat treatment in the O, and N, condition in
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