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Structure and mineral composition of green nephrite from Xinjiang

SHI Miao, HE Ming-yue and GUO Ying
(School of Gemmology, China University of Geoscience, Beijing 100083, China)

Abstract: This paper analyzed the structure and mineral composition of green nephrite from Hetian-Yutian
County of Xinjiang by means of scanning electron microscope, electron microprobe, X-ray powder diffraction,
infrared spectroscopy and Raman spectroscopy. The result reveals that the main microstructure of the green
nephrite is the woven f{eli-like cryptocrystalline blastic texture, the arrangements of the mineral particles result
in its delicate texture and high toughness. SEM characteristics illustrate its clean topography and compactness.
The major mineral in green nephrite from this region is tremolite, and it subsequently turns into actinolite with
the increase of iron oxide. There are also many other minerals, such as chromite, chlorite, serpentine, clinopy-
roxene and apatite.
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Fig. 1 Microstructures of green Hetian nephrite( + )
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2 SEM
Fig. 2 SEM images of green Hetian nephrite
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110 110 36° Table 1 Chemical composition and formula calculation
of tremolite
124°
32Hb 4-1Hb 5-1Hb 10-2Hb 13-2Hb 15-2Hb
2b Na,O  0.00  0.00 0.21  0.00 0.10  0.26
3 MgO  23.76  23.69 24.97 25.08 25.46 19.20
ALO;  0.23  0.53  0.50 0.82 0.97 1.65
SO, 59.61 59.30 58.49 59.52 59.58 58.25
CaO 9.8 9.70  9.66 9.58 9.98  9.88
2¢ 2d TiO, 0.12  0.00 0.00 0.07 0.01  0.00
MnO  0.00 0.09 0.00 0.05 0.00 0.00
FeO  3.16 3.22 1.63 1.26  0.41  8.37
3 Total  96.71 96.54 95.46  96.38 96.52 97.62
Tsi 7.905 7.866 7.785 7.814 7.281 7.903
3.1 TAl 0.036 0.083 0.078 0.127 0.015 0.097
1 TFSY  0.059  0.052  0.136  0.059  0.029  0.000
CAl  0.0004 0.0004 0.0003 0.0004 0.0004 0.1674
Si0; 59.13% MgO ‘Mg 908 983 883 697 684 955
23.69% Ca0 9.77% - CF?* 0.291  0.306 0.045 0.079 0.016  0.950
. + + . °Ti  0.012  0.000 0.000 0.007 0.0001 0.000
Cap Mg™" Feo' 5 SigOn  OH CMn  0.000  0.001 0.000 1.398 1.379 1.378
SiO, 59.17% MgO 24.81% CaO Bea 1,398 1.379 1.378  1.348  1.404  1.436
13.80% CaO BNa  0.000  0.000 0.054 0.000 0.025 0.068
Mg Mg+
p2r 0:942 0,939 0.991 0.984 0.997 0.803
Leake et al. 1997
1
Mg Mg+Fe" >0.9 ( FPVAT00
wy % 23
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Table 2  Electron microprobe analyses of other minerals
in samples
3-1Chr 3-2Chr 8-1Srp 10-1Ep 12-1Cpx 13-1Ap 15-1Chl 3.3
Na,O 0.31 0.00 0.00 0.00 0.75 0.00 0.28
MgO 14.08 15.13 39.41 0.16 18.87 0.00 23.41
ALO; 20.24 17.22 2.66 26.07 1.74 0.00 20.19
SIO,  0.16  0.44 42.60 42.21 58.74 0.10 30.44
P,Os 0.00 0.00 0.00 0.00 0.00 42.52 0.00
CaO 0.18 0.17 0.00 18.06 18.96 54.91 0.14 3.3.1
TiO2 0.01 0.11 0.04 0.00 0.21 0.00 0.10
Cr,O; 42.53 43.72 0.57 0.00 0.00 0.00 0.00 4
MnO 0.33 0.54 0.00 0.02 0.00 0.00 0.22
FeO 21.81 22.01 0.67 9.85 0.43 0.14 11.78 1982
Total 99.64 99.34 85.94 96.36 99.70 97.76 86.55
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Fig. 4 IR spectrum of green Hetian nephrite diffuse
reflectance of original object
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Fig. 3 X-ray powder diffraction patterns of samples 5 S—0O § M—O
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Fig. 5 IR spectrum of green Hetian nephrite
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Fig. 6 Raman spectrum of green Hetian nephrite
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