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Microstructure and vibration spectrum study of nephrite from Taiwan

LI Ying-zhe', LIAO Guan-lin', ZHI Ying-xue' and CHEN Tac
(1. School of Ocean and Earth Science, Tongji University, Shanghai 200092, China; 2. Gemological Institute, China
University of Geosciences, Wuhan 430074, China)

Abstract: The composition, structure and vibration spectrum of nephrite in Fengtien district of Taiwan were
studied by using such means as electron microrobe analysis (EPMA), X-ray diffraction (XRD), Fourier trans-
form infrared spectroscopy (FTIR), and laser Raman spectroscopy. The results show that the main mineral
composition of this nepheite is tremolite with minor chromite and essonite (Cr). The interwoven fibrous-crystal-
loblastic texture is the main microstructure, with some tremolite fibers assuming orientational arrangement in the
direction of schistosity. Occasionally there exist malcrystals of chromite and pseudomorph of metasomatism.
This paper also gives the information on the infrared absorption spectra and Raman spectrum of the nepheite and
the category of its vibrational spectrum.
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Fig. 1 Mode of occurrence of the nephrite from Taiwan
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1
Fe Cr
Si0, 56.90% MgO 20.60% CaO 13.55% Fer
5.50% ALO; 0.62% Cr,0O; 0.42%
MnO K,O TiO,
ALO; 13.1% ~13.9%
CaO 32.5% ~32.8% Cr 9.9%
~11% Cr
3 1 mm
1 wp %
Table 1 Data of EPMA
lg-ji lg-g 2g-ji 2g-g 3g-ji
Na,O 0.068 0.01 0.063 - 0.056
K,O 0.031 0.002 0.015 0.001 0.019
Cr,04 0.478 10.915 0.457 9.989 0.325
MgO 20.331 0.399 20.533 0.149 20.947
CaO 13.548 32.758 13.586 33.768 13.501
MnO 0.103 1.546 0.117 1.35 0.084
AlLOs 0.810 13.124 0.586 13.844 0.469
TiO, 0.054 0.479 0.029 0.455 0.027
TFeO 6.188 2.677 5.605 2.499 4.712
SiO, 56.731 38.044 56.926 37.629 57.044
Total 98.342 99.954 97.917 99. 684 97.184
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Table 2 Data of XRD
26 ° d A I I hkl
9.875 8.982 16 020
10.560 8.371 100 110 I
17.474 5.071 16 130
18.222 4865 10 111 I I 3c
18.625 4.760 20 200 Cr
19.641 4.516 20 040
21.173 4.193 35 220 1
22.966 3.869 16 131
26.389 3.375 40 041
27.269 3.268 75 240 3d
28.589 3.120 100 310
30.414 2.937 40 151 3
31.849 2.807 45 330
32.728 2.734 16 331
33.103 2.704 9 151 3.1
34.537 2.595 30 061
35.515 2.526 40 202 2010 4
37.764 2.380 30 360
38.529 2.335 30 351 _ . _
- 3668 cm ! 0, SI—O?,
38.726 2.323 40 21
900 ~
39.181 2.297 12 420 . . .
39.573  2.276 16 312 1120 em 0 S—0p,—Si
-1
41692 2.165 35 132 640~760 cm
44.283 2.044 18 202 460~540 cm ™!
44.951 2.015 45 %02 S—O M—O0O Burns and Strens
48.094 1.890 21 461 1966 3463 3473 cm !
50.215 1.815 50 510
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Fig. 3  Structure of green nephrite in Fengtien District
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Fig. 4 IR spectra of nephrite samples by KBr

Fig. 5 Raman patterns of nephrite from Hualien
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