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Study on mineral composition and identification methods of Tanghe colored
jade in Hebei Province

CHEN Cheng!, YU Xiao-jin' and WANG Shi-qi?
(1. University of Science and Technology Beijing, Beijing 100083, China; 2. School of Earth and Space Sciences,
Peking University, Beijing 100871, China)

Abstract: Tanghe color jade was discovered in Tanghe of Hebei Province. The authors selected representative
samples and conducted an investigation. The research methods include microscopic observation, relative density
measurements, quantitative analysis of X-ray powder diffraction pattern and infrared spectrum analysis. The
composition of Tanghe color jade is very complex. According to the composition, they can be divided into four
categories, namely, nephrite, diopside jade, agate and chalcedony and calcite jade. Combining the above find-
ings with petrologic naming rules, the authors deal with the naming method for the nephrite that contains impu-
rity minerals. At last, the authors propose some identification methods which are non-destructive or micro-
damage to Tanghe colored jade.
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Table 1 Data of routine test 3.3
g em’ BrukerS4-
01 285 ExplorerX
02 2.91
03 2.86 3 SiO,
04 2.88 59.169% MgO 24.808% CaO 13.805% 3
05 2.95 07 SO,
06 2.91
07 2.84 Ca0
08 2.88
09 2.79 13 8
T 0
12 2.85 14 SO, 93.36% 16
13 2.93 Ca0 56.03%
- - 20 Si0, 55% MgO
16 2.72 25.90% CaO 18.5%
17 2.87 XRD
SR 3.4
20 2.89
3.2 X 4
X 4
XRD 3 X
D TENSOR 27
max-2500 Cu 1.5418 A 4000 ~ 400 cm ! 2 000 ~
40 kV 150 mA 100° 400 cm !
0.02° 4
3 07 18 993 918 759 684 535
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14 20 1069
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Fig.3 XRD patterns of some samples
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2 X wp %
Table 2 Quantitative analysis of X-ray powder diffraction XRD
01 61 34 3 2 -
02 - - 81 19 -
03 - - 63 34 3
04 4 45 42 8 -
05 1 32 46 21 -
06 - - 83 17 -
07 - - 69 26 5
08 2 - 75 19 5
09 56 - 31 2 11
10 85 - 10 5 -
11 73 12 8 6 1
12 9 8 72 4 6
13 - - 88 10 2
14 90 - 4 6 -
15 18 60 18 3 1
16 - - - 100 -
17 2 67 22 7
18 - - 100 - >
19 2 18 78 c -
20 2 93 5 X ~
3 wp %
Table 3 Chemical compositions of some samples
07 13 14 16 18 20
SiO, 37.83 54.56 93.36 0.31 57.66 55.02 57.40 56.54
MgO 26.73 25.98 0.89 0.49 23.96 21.62 24.42 23.29
CaO 19.78 16.17 3.7 55.84 13.91 18.57 12.77 14.23
Fe,O5 0.21 0.47 - 0.055 0.65 1.89 0.13 1.05
ALO; 0.33 0.86 0.008 0.058 1.14 0.64 1.10 0.21
P,0s 0.012 0.010 - 0.008 1 0.011 0.030 - 0.12
Na,O 0.024 0.090 0.011 - 0.050 0.050 0.16 0.48
MnO 0.006 2 0.029 0.042 0.043 0.021 0.059 0.060 0.07
TiO, 0.006 3 0.0040 - - 0.010 0.0070 - 0.004
K,O 0.032 0.050 0.019 0.013 0.090 0.040 0.27 0.10
LOI 14.99 1.72 1.92 43.12 2.46 2.04 3.04 3.88
TOTAL 99.95 99.97 99.95 99.94 99.96 99.97 99.89 99.97
2002 2007 “ ="
20% ~50% 4.2
20% ~ 50 % 2.80~2.90
XX 03 63% X
34% 3%
50%
10 85%

10% 5%



95

ARXS IR

FER200BHEA)

2.80~2.95 XX
50 %

2.80

i 18GE R 1)

3
XX
80 %
2.90
20% ~50%

1 1 1 | 1 1 4
3500 3000 2500 2000 1500 1000 500
WH/om! 2.90

4

Fig.4 Infrared spectrogram

2.80 2.80~2.85 References

2.90

Cui Wenyuan Wu Weijuan and Liu Yan. 2002. Study on Liyang tremo-
lite jade J . Acta Petrologica et Mineralogica 21 2 91~98 in

Chinese with English abstract .
Feng Xiaoyan and Zhang Beili. 2004. Study on compositions and texture
characteristics of nephrite from Qinghai Province J . Journal of
2.90 Gems and Gemmology 6 4 7~ 9 in Chinese with English ab-

stract .

Han Chenjing  Wang Yamei and Liu Yang. 2013. Influence of associat-
ed minerals on jadeite naming J . Journal of Gems and Gemmology
3 1 28~36 in Chinese with English abstract .

Li Xu Yu Xiaojin Wang Shigi ez a/. 2011. The discovery and a pre-
liminary study of Dahuatremolite jade in Guangxi ] . Acta Petrologi-

20 ca et Mineralogica 30 Suppl. 47 ~52 in Chinese with English
X abstract .

Liu Yan Deng Jun Shi Guanghai er al. 2011. Geochemistry and
petrology of nephrite from Alamas Xinjiang NW China ] . Journal
of Asian Earth Sciences 42 440~451.

Peng Wenshi and Liu Gaokui. 1982. Mineral Infrared Spectroscopy

2.7~3.0 M . Beijing Science Press 22~45 in Chinese .

Tang Yanling Liu Dequan and Zhou Ruhong. 2002. Study on name
50%

culture quality and mineral deposit of Hetian Jade ] . Acta Petro-

50% logica et Mineralogica 21 Suppl. 13~21 in Chinese with Eng-
lish abstract .

50 % Wang Shigi Zhao Chaohong Yu Guang e al. 2007. Xiuyan Jades in



96

33

China M . Beijing Science Press in Chinese .

Xu Jiajun Liao Zongting and Zhou Zhengyu. 2008. Study on ] .

Cyrstallinity and Micro-textures of Nephrite from Three Localities

J . Shanghai Geology 1 66~ 68 in Chinese with English ab- J.
stract . . 1982.
22~45.
J.
. 2002. J.
212 91~98.
. 2004. ]

64 7-9. 7.

. 2013.
31 28~36.
. 2011.
30 47~52.
M .
. 2002.
21 13~2L.
. 2007. M .
. 2008.
1 66—~68.





