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Abstract The green tourmalines from Kayah state, Myanmar were investigated by WD X-ray fluorescence, UV-vis,
and mid-infrared spectroscopy for comparison to tourmalines of other deposits. The group of tourmaline was
calculated and classified by chemical analysis. The samples belonged to the Calcic group and Uvite. The green
tourmalines showed a strong absorption band at 415 and 611 nm. The presence of V¥ ions is responsible for these
absorption bands. Combination of the stretching and bending mode by the vibration between cationic and hydroxyl
units (metal-OH) are observed in the 4600 ~ 4200 cm.

Key Words : Classification, Mid-infrared spectroscopy, Tourmaline, UV-vis spectroscopy, WD X-ray fluorescence
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1] Tourmaline
positions of X, Y, Z, W,
containing SigO1s and BOs structures. Source:
Modified from Y.K. Ahn et al. [3].
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[Fig. 3] 9 pcs samples of green color tourmaline from
Myanmar
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[Table 1] Gemological properties of green tourmaline
from Kayah state, Myanmar.

Color Locality RI. | DR SG | Ref.
Green Myanmar 1['21: 0.023 | 3.05 | No.1
Green Myanmar 11'22491_ 0.012 | 3.05 | No.2
Green Myanmar 11'2111' 0.020 | 3.04 | No.3
Green Myanmar 11.‘662319_ 0.018 | 2.99 | No.4
Green Myanmar 11'22319' 0.018 | 3.05 | No5
Green Myanmar 11'.662319' 0.018 | 3.08 | No.6
Green Myanmar 11'22311_ 0.010 | 2.95 | No.7
Green Myanmar 11(;2312 0.011 | 2.97 | No8
Green Myanmar 11'.662411' 0.020 | 3.08 | No.9
| e b6 o 305 w0
yellow
ronio e | Mozambiase |\ 6. 0018 | S0 11
yell(;:;i;hgizzn 9 Madagascar 116624:; 0.026 3;0178_ [12]

R.L: Refreactive Index, DR : Double refraction, SG : Specific
gravity.

[Table 2] The trace elements of green tourmaline from
other deposits.

Color Locality FeO | CuO | V,03 | Ref.
Dark green Myanmar 0.02 | 0.01 | 0.66
Green Myanmar 0.02 | 0.01 | 048

Light green Myanmar 0.03 | 0.01 | 0.26
Madagascar | 0.01 nd 0.17 | [13]
Greenish blue | Mozambique | nd 0.30 nd [14]
Mozambique | nd 0.54 nd [14]

Brazil 0.03 | 1.86 | nd [15]

Nigeria nd 0.29 nd [15]
Afghanistan | 0.13 nd nd [15]

Namibia 2.97 nd nd [15]

Green

Bluish green

Greenish blue

greenish blue

Greenish blue

Greenish blue
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[Table 3] WD-XRF analyses of tourmaline from Myanmar.

Sample no. No.1 No.2 No.3 No4 No.5 No.6 No.7 No.8 No.9
Color Green Green Green Green Green Green Green Green Green
Species Fluor- Fluor- Fluor- Fluor- Fluor- Fluor- Fluor- Fluor- Fluor-
Uvite Uvite Uvite Uvite Uvite Uvite Uvite Uvite Dravite
Oxides
(wt.%)
ALO; 34.96 3502 3499 35.10 37.05 36.58 35.60 33.94 35.98
SiO, 3391 33.63 3392 33.90 32.08 3235 33.49 33.12 33.27
B0; calc 10.71 10.68 10.65 10.65 10.65 10.62 10.70 10.56 10.64
FeO 0.02 0.02 0.02 0.03 0.04 0.03 0.04 0.06 0.09
MnO nd nd nd 0.01 nd nd nd nd 0.02
V203 0.66 048 0.30 0.26 047 047 0.39 092 0.20
MgO 10.01 10.01 10.02 10.01 9.69 10.02 10.21 10.84 9.97
TiO, 0.19 0.19 0.15 nd 0.17 0.16 0.13 0.12 0.15
Cr0s nd nd nd nd nd nd 0.18 nd 0.12
CuO 0.01 0.01 0.01 0.01 0.01 0.01 0.01 nd 0.06
Ga)03 0.01 nd 0.01 0.01 0.01 0.01 0.01 0.01 nd
ZnO 0.01 0.01 0.01 0.01 0.03 0.01 nd nd 0.01
CaO 348 3.63 331 295 339 2.95 2.64 320 1.95
Na,0O 0.74 0.84 0.67 1.05 095 0.99 1.44 1.18 1.78
K0 0.02 0.03 0.03 0.03 0.05 0.03 0.03 0.04 0.05
Li;O calc 042 0.46 0.37 0.35 0.30 0.17 027 024 0.20
H,O calc 2.76 272 271 271 271 2.70 2.67 242 2.70
F 1.97 2.05 2.03 2.03 2.05 2.03 2.16 2.58 2.05
Subtotal 99.88 99.76 99.18 99.10 99.64 99.14 99.96 99.22 99.21
O=F 0.83 0.86 0.86 0.85 0.36 0.85 091 1.09 0.836
Total 99.05 98.90 98.32 98.25 98.78 98.28 99.05 98.13 98.35
Tons per 31 (O, OH, B
Si 5.50 547 5.53 5.54 523 5.30 5.44 5.45 5.44
Al 0.50 0.53 047 0.46 0.77 0.70 0.56 0.55 0.56
Sum T site 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
B 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Al (Z site) 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Al 0.19 0.18 0.26 029 0.36 0.36 0.25 0.04 0.36
Ti 0.02 0.02 0.02 nd 0.02 0.02 0.02 0.01 0.02
v 0.09 0.06 0.04 0.03 0.06 0.06 0.05 0.12 0.03
Cr nd nd nd nd nd nd 0.02 nd 0.02
Mg 242 243 244 244 2.36 245 247 2.66 243
Mn nd nd nd nd nd nd nd nd nd
Fe’* nd nd nd nd 0.01 nd 001 001 001
Zn nd nd nd nd nd nd nd nd nd
Li 0.27 0.30 0.24 023 0.19 0.11 0.18 0.16 0.13
Sum Y site 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Ca 0.61 0.63 0.58 0.52 0.59 0.52 0.46 0.56 0.34
Na 0.23 0.26 021 0.33 0.30 0.31 045 0.38 0.56
K nd 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Vacancy 0.16 0.10 0.20 0.15 0.10 0.16 0.08 0.05 0.08
Sum X site 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
OH 2.9 2.95 295 295 294 2.95 2.39 2.66 294
F 1.01 1.05 1.05 1.05 1.06 1.05 1.11 1.34 1.06
Sum OH+F 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
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[Fig. 4] UV-VIS absorption spectra of green tourmaline
from Myanmar. The spectra were caused by V**
at 415 and 611 nm.
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[Fig. 5] UV-VIS absorption spectra of various color
tourmaline from other deposits.
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