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Abstract: “Xi’an green” jade is produced in the south Qinling mountains of Shaanxi province. It is
a high-quality green seal and jade carving material appearing in the jewelry market in recent
years, and has been recognized by the market for its gorgeous color, delicate and moist. In this
study, conventional gemological instruments, polarizing electron microscope, X-ray powder dif-
fractometer, electron probe and scanning electron microscope were used to systematically study

the gem mineralogy of jade and surrounding rock, including the relationship between jade and
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surrounding rock, composition characteristics, structural characteristics, color genesis and other
aspects. The conclusions are as follows: (O The occurrence of jade is in the form of mass and
vein. The surrounding rock is mainly marble with a small amount of flint, which is caused by al-
teration metasomatism and mineralization. Quartz veins are commonly symbiosis with them in the
later period, and the relationship is interspersed and metasomatism. @) Jade is mainly composed of
illite, containing a small amount of chromica, vanadium mica, apatite, limonite, etc. @) The jade
structure is characterized by the close arrangement and accumulation of illite flake minerals, The
particle size of fine jade is about 0. 002 X 0. 004mm~ 0. 007 X 0. 009mm, and the particle size of
coarse jade is 0. 006 X 0. 006mm~0. 025 X 0. 025mm. and the shape and size of the minerals affect
the color and delicacy of the jade. @ The cause of the green color of jade is related to the V ele-
ment in illite. the content of V element is positively correlated with the depth of green, and the
Ni element may also contribute to the origin of color. The yellow-brown and red-brown bands are
mainly caused by iron-containing metallic mineral. In addition, preliminary suggestions for quali-

ty evaluation are made, including color, structure, impurity, lumpiness and process, which can
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provide some theoretical basis for the market.

Keywords: “Xi’an Green” jade; geomology; mineralogy; illite; jade’ s structure; color genesis
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Fig. 1 Occurrence state and microscopic characteristics of “Xi’an Green” jade
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Fig. 2 Photo of “Xi’an Green” jade sample
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Fig. 3 Polarizing microscope image of “Xi’an Green” sample
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Fig. 4 X-ray diffraction structure of the samples
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Fig. 5 Sem image of “Xi'an Green” jade
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Fig. 6 Electron probe secondary electron image of “Xi’an Green” jade
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Tab. 2 Electron probe composition of illite in “Xi’an Green” jade (unit; %)

5-2 5-4 1-1 1-2 1-3 1-4 1-5 1-6 A
Si0O; 50. 908 54. 466 53.768 53. 226 53. 935 54.082 53.113 53.402 53. 36
Al O3 25.616 26. 746 27. 144 27.643 27.087 27.585 28.074 26. 965 27.11
K;O 11.154 12. 062 9.169 8. 805 8. 606 8. 144 8. 357 8. 093 9. 30
MgO 4. 737 5.922 4.79 4. 389 4. 667 4.496 4. 388 5.077 4. 81
V203 0.227 0.337 0. 381 0.43 0.708 0.414 0. 415 0. 395 0. 41
Na, O 0.056 0.118 0. 08 0. 203 0.138 0. 183 0.139 0.131 0.13
TiO; 0. 036 0.106 0 0. 106 0.071 0.018 0. 054 0. 089 0. 06
FeO 0. 143 0. 047 0 0.016 0 0 0.032 0.016 0.03
MnO 0.106 0 0 0.019 0. 006 0 0. 088 0 0.03
Cr; Oy 0. 041 0. 049 0. 064 0 0.016 0 0 0. 041 0.03
NiO / / 0.01 0.014 0. 034 0.072 0. 048 0 0.02
CaO 0 0 0. 004 0.016 0. 035 0. 005 0. 006 0. 091 0.02
P, O / / 0 0 0.029 0. 034 0 0 0.01
Total 93.024 99. 853 95. 41 94. 867 95. 332 95. 049 94. 714 94. 305 /
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mineral in “Xi’an Grean” jade (unit: %)

Electron probe composition of impurity
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MgO 0. 259 1. 317 0.729 1. 637 0.016
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Cr; Oy 0 5.896 5.508 26.514 0. 008
TiO; 0 0 0 0.117 0
CaO 0.018 0 0. 009 0. 008 56. 487
K, O 0.068 8.973 5.791 9. 814 0. 007
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Tab. 4 Contents of chromaticity elements of different shades of green in "Xi’an Green" jade (Unit; %)
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