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Spectral Characteristics and Structure of Trapiche Aquamarine
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Abstract Trapiche structure refers to a special structure comprising arms, core, and main body. In this study, the
spectroscopic characteristics and element, structure are investigated using various modern testing methods. The results
showed that the infrared spectrum of beryl agrees with the characteristics of water-type beryl of alkali-deficient structure.
The Raman spectra show that the components of the core and arms are consistent with that of the main body, which
belongs to beryl. The UV-Vis absorption spectra showed that Fe*" exists in octahedron and tunnel, confirming the reason
for the blue color of the sample. The composition analysis shows that high content of Fe’” exists in the periphery and
arms of hexagonal, with deeper blue color. The Trapiche arms’ position of the aquamarine agrees with the hexagonal
columnar plane, which belongs to the Trapiche-like gem. The microscopic characteristics show that the "arm"
comprises a large number of directionally arranged flocculent inclusions, which are jointly caused by defects formed in
the process of crystal-layered outward growth and parallel concatenation according to the theory of crystal-layered growth.
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Fig. 1 Trapiche aquamarine sample
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Fig. 2 Raman spectra of Trapiche aquamarine sample
3.2 HEMOSMNRY S E S
P 3 i s 4 T 2040 B A 45 R R B, 1228
1022.,967 em Ak B3I IH T Si—O By 46 ik 3,

0930001-2



=]
&

Absorbance
=
2

=
=
—_

1600 1400 1200 1000 800 600 400
Wavenumber /em™

B3 IR FEZE I W S AR I T 2L AL R (FE S X)
Fig. 3 Mid-infrared spectrum (fingerprint area) of Trapiche
aquamarine sample
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Trapiche aquamarine sample
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Fig. 5 Near-infrared spectrum of Trapiche aquamarine sample
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Fig. 7 Test points for component analysis. (a)Test points of XRF; (b)test points of LA-ICP-MS
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Table 1 LA-ICP-MS test data of the sample

Mass fraction /%

Element
L2 L3 14 L5 L6
Li 0.0243 0.0167 0.0189 0.0169 0.0133 0.0132
Be 5.5829 5.8253 5.3488 6.0273 6.0278 5.7439
Na  0.4981 0.4616 0.3772 0.0747 0.1930 0.1542
Mg  0.2215 0.1834 0.1633 0.0959 0.0870 0.0713
P 0.0239 0.0163 0.0150 0.0096 0.0097 0.0072
K 0.0850 0.0147 0.0237 0.0145 0.0133 0.0099
Ca 0.1065 0.0475 0.0385 1.0413 0.0257 0.0402
Sc 0.0025 0.0118 0.0109 0.0061 0.0051 0.0048
Ti 0.0380 0.1329 0.1474 0.0611 0.0171 0.0297
\% 0.0006 0.0007 0.0007 0.0005 0.0005 0.0004
Cr 0.0007 0.0010 0.0009 0.0017 0.0009 0.0011
Mn  0.0646 0.0062 0.0074 0.0052 0.0079 0.0049
Fe 0.7376 1.5426 1.5091 1.1325 1.0159 0.8633
Zn 0.0356 0.0127 0.0115 0.0084 0.0088 0.0085
Ga  0.0031 0.0044 0.0045 0.0035 0.0043 0.0042
Rb 0.0083 0.0074 0.0081 0.0044 0.0044 0.0037
Cs 0.0767 0.1648 0.1630 0.0948 0.1055 0.0991
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Fig. 8 Microscopic feature of Trapiche aquamarine sample. (a) Macroscopic feature; (b) arm composed of directional

flocculent inclusion; (c) ladder caused by parallel connection; (d) empty layer formed by parallel connection;

(e) parallel growth trace; (f) a large number of gas-liquid inclusions
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(a) Composition of Trapiche structure; (b) sketch
map of development of plane net perpendicular to

C-axis direction
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