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The color mechanism analysis of Dushan jade

HE Xue-mei', XUE Yuan', JIANG Wen-yi? and ZHAO Hai-ping’
(1. School of Gemology, China University of Geosciences, Beijing 100083, China; 2. Beijing Institute of Gemology,
Beijing 101300, China; 3. Henan Bureau of Geological Environment Exploration, Zhengzhou 450012, China)

Abstract: Testing the ordinary gemological features and using methods of microscope optical observation, X-ray
powder diffraction and electron microprobe analysis, the authors studied the structure, composition and color
mechanism of Dushan jade from Nanyang, Henan Province. The results indicate that the primary mineral com-
ponents of Dushan jade are zoisite, edenite, mica and plagioclase which has experienced alteration in various de-
grees. The celeste color is related to the mica which contains chromium, the green color of the greenish pink jade
has something to do with epidote, the green part of the whitish green jade is actually the mineral diopside which
contains masses of iron and chromium. The purple color is attributed to Ti- and Cr-bearing biotite and sericite in
the Dushan purple jade. Zoisite in the pink jade that causes the pink color and black color is in connection with
edenite. The color transitions of black Dushan jade is related to the alteration extent of plagioclase which also
transforms to various minerals.
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Fig.1 Photographs of Dushan jade samples
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Table 1 Gemological features of Dushan jade samples
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Fig. 2 Characteristics of Dushan jade samples under microscope(crossed nicols)
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3.3 Al Si
Fe Cr
EPMA-1600 15 kV
1 pm 2
2
Si0, ALO;  CaO 46.27% Cr Fe
33.33% 16.26% 3 Ti Cr Fe Mg Mn K
95.86%
Cr Fe Mn
Cr Fe Mn
2 wp %
Table 2 EMPA results of Dushan jade samples
SiO, TiO, Al O; FeO MnO MgO CaO Na,O K,O Cry,O4 S
43.68 0.16 35.73 0.05 0 0 19.40 0.11 0 0 99.12
L-1 44,22 0.74 37.77 1.10 0 0.36 0.23 10.38 0.36 95.17
37.33 0.73 22.69 6.62 0 17.26 0 10.28 0.87 95.79
45.15 0 34.77 0.21 0 0 18.91 0.30 0.13 0 99.47
L-2 39.49 0 32.63 0.02 0.28 0 23.58 0 0.09 0 96.09
36.17 0 19.36 12.13 0.85 0 0.01 0 10.38 3.53 95.95
L3 0.20 0 0.85 0 0.14 0 55.72 0 0 0 56.97
i 39.67 0 29.60 0.82 0 0 24.73 0 0 0.28 95.09
L4 46.7 0 34.28 0.03 0.01 0 16.5 1.78 0.03 0.01 99.38
i 54.81 0.27 0.80 3.35 0 15.97 25.03 0 0.01 0.64 100. 88
71 43.10 0.00 36.606 0.03 0.00 0.00 19.52 0.21 0.02 0.01 99.56
i 43.94 0.00 36.38 0.01 0.01 0.01 18.93 0.41 0.02 0.00 99.69
70 43.61 0.00 36.09 0.02 0.02 0.01 19.08 0.40 0.02 0.00 99.24
i 43.77 0.01 35.93 0.02 0.01 0.01 19.10 0.41 0.01 0.00 99.27
F-1 39.35 0.10 32.75 0.31 0.14 0 24.61 0.26 0 0 97.51
F-2 39.69 0 32.05 0.74 0 0 24.68 0.18 0 0 97.33
F-3 39.91 0 32.67 0.37 0 0 25.17 0.16 0 0 98.28
F-4 51.78 0.02 30.26 .01 0.01 0 12.92 4.10 0.08 0.02 99.20
H-1 42.89 0 34.28 0.2 0 0 19.93 0.83 0 0 98.12
H-2 44.55 0.41 14.14 6.39 0.31 14.92 13.88 2.42 0.54 0 97.57
H-3 60.54 0 23.64 0 0.74 0 6.49 7.85 0.07 0 99.33
H-4 53.72 0 4.63 5.53 0.23 18.63 14.48 0.70 0.03 0 97.96
42.95 0 35.93 0 0.01 0 19.87 0.29 0 0 99.06 An9%4
43.43 0 35.56 0.09 0 0.26 19.32 1.05 0.05 0.01 99.54 An98
43.88 0 36.18 0.08 0 0 19.37 0.22 0 0 100. 10 An98

*

1998



74

33

Ab

70 % An 30%
Abgy Anjy ~ Abyy Angg Ab7y Anzy ~
AbsyAns
3.4
4
X
XRD X
RIGAKUD Max-RC
Cu CuK =15.4056 nm
40 kV 80 mA DS=SS=1° Ni
L-
1 L2 L3
71 72
F-1
H-3
3
3.180 A 4.059 A
3.331 A 4.996 A
2.699 A

d 3.182~3.184 A

1.70

(O8]

Fe

2.73~3.18

1.58~



75

References

Jiang Fujian. 1997. Study on the formation mechanism of jade deposit
J . Academic Forum of Nan Du 17 3 49~53 in Chinese .
Jiang Fujian and Bai Jingfeng. 2003. Analysis of metallogenic tectonic

background independence jade ] . Academic Forum of Nan Du 2

3 68~71 in Chinese .
Liao Zongting Zhao Juan Zhou Zuyi et al. 2000. On the tectonic set-
ting and origin of Dushan Jade deposit in Nanyang ] . Journal of
Tongji University 12 28  702~706 in Chinese .

Tu Huaikui. 2000. Distribution of gems and jades and its geological char-

acteristics in Hean China J . Henan Geology 18 2 92~96 in
Chinese and English abstract .

Zhao Linghu and Ma Hongwei. 1998. Study of Dushan-white-jade trans-
mission from Nanyang ] . Geological Science and Technology Infor-

mation 17 1 33~35 in Chinese and English abstract .

. 1997. J. 173 49~353.

. 2003. I

23 68~71.

. 2000.
J. 12 28 702~706.
. 2000. I 18
2 92~96.

. 1998. ]

17 1 33~35.





