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Petrology and mineralogy of a new kind of felsic zoisite jade

LING Xiao-xiao', WU Rui-hua', WANG Shi-gi?, JU Ying® and LI Qing-hui*
(1. China University of Geosciences, Beijing 100083, China; 2. Peking University Gem Testing Center, Beijing 100871, China;
3. National Laboratory of Mineral Materials, CUGB, Beijing 100083, China; 4. Shanghai Institute of Optics and Fine Mechanics,
CAS, Shanghai 201800, China)

Abstract: In order to determine the petrological and mineralogical characteristics of a new kind of pink jade that
appeared in Beijing jewelry market recently, the authors used X-ray diffraction( XRD), electron-probe micro-
analysis (EPMA) , whole rock chemical analysis and Fourier transform infrared (FTIR) spectroscopy to investi-
gate the structure and composition of the pebble sample of this new kind of pink jade. On the basis of the mass
balance principle, the proportions of the jade were estimated by means of the phase mixing calculation (PMC).
The result shows that the fresh surface of this kind of jade is pink, whereas the weathered surface is yellowish
gray. As for gemmological characteristics, this kind of jade is translucent to opaque and has glassy luster, with
the relative density being 2.93. With the variation of the proportion of minerals, the refraction indices vary be-
tween 1.56 and 1.70. The minerals of the jade are mainly zoisite, albite and quartz, with small amounts of al-
lanite and clinopyroxenes. Results of EPMA and whole rock chemical analysis with the adoption of PMC show
that this kind of jade contains 51.9% zoisite, 33.30% albite, 14.4% quartz, 0.6% allanite and 0.1% clinopy-
roxenes. XRD data have given the same conclusion. The strongest infrared absorption bands of the pink mineral
appear in the range of 1 110~900 cm ™!, similar to the peak value of standard zoisite, indicating that the main

mineral of this jade is zoisite, and hence this new jade is a kind of felsic zoisite jade. In comparison with chemical
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composition of other colors of zoisites, the trace element Mn is very high, suggesting that the pink color of this

kind of jade is caused by Mn. These results provide valuable reference for the rapid and accurate deter-mination

of the jade.
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Fig. 1 Photographs of the sample
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3 0.1% 2001
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Table 1 composition of representative minerals in samples
SiO, TiO, ALOs Cr,05 TFeO NiO MnO MgO CaO Na,O K,O Tortal
1 38.87 0.01 32.36 0.09 1.45 0.01 0.06 0.04 24.99 0.00 0.00 97.89
2 68.31 0.00 19.96 0.00 0.00 0.02 0.04 0.00 0.41 11.95 0.10  100.79
3 99.33 0.00 0.03 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 99.39
4 63.95 0.00 18.36 0.00 0.03 0.00 0.00 0.00 0.08 0.32 16.44  99.18
5 53.57 0.00 0.25 0.02 1.28 0.02 1.63 16.58  25.64 0.13 0.01 99.13
2 wp %
Table 2 Chemical analysis of the sample
Si0, TiO, AlLO; Fe,05 FeO MnO CaO Na,O K,O P,Os H,O
70 56.9 0.032  23.59 0.05 0.67 0.039 13.19 3.5 0.18 0.008 0.2 1.37 99.529
1110~900 cm ™! 3
4 X Si—O—Si  Si—O Al
1988 1990 780~ 600
X 3 cm”! 5-6
JCPDS Si—O—Si 600 ~400 cm ™
1978 4~5 O0—Si—0O
1982 2007 X
S
6
FTIR
2 Liebscher 2002
2004 3260 cm ' 2004
OH 2 d-d
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Table 3 XRD data of the sample
I I d A Iy d A
1 14 8.125 Zo 25 3 2.283 Q
2 9 6.403 Ab 26 2 2.258 Q
3 2 5.035 Zo 27 2 2.238 Q
4 5 4.267 Q 28 3 2.128 Q
5 20 4.055 Zo 29 2 2.104 Zo
6 2 3.804 Ab 30 4 2.066 Zo
7 6 3.783 Ab 31 14 2.026 Zo
8 4 3.675 Ab 32 3 1.986 Zo
9 3 3.619 Ab 33 2 1.889 Ab
10 2 3.515 Ab 34 2 1.851 Ab
11 39 3.348 Q 35 4 1.820 Q
12 100 3.198 Ab 36 2 1.804 Q
13 5 3.089 Zo 37 2 1.787 Ab
14 2 2.967 Ab 38 2 1.689 Ab
15 3 2.934 Ab 39 3 1.621 Zo
16 8 2.868 Zo 40 2 1.598 Zo
17 3 2.779 Zo 41 3 1.556 Ab
18 4 2.701 Zo 42 3 1.542 Q
19 1 2.632 Zo 43 2 1.460 Ab
20 2 2.563 Ab 44 2 1.452 Q
21 2 2.534 Ab 45 2 1.389 Ab
22 3 2.460 Q 46 2 1.383 Q
23 3 2.405 Zo 47 2 1.375 Q
24 2 2.328 Zo
X Zo— Ab— Q—
Frei et al. 2004
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Fig.2 Infrared absorption spectrum of the sample
Sc Ti V Cr Mn Fe Co Ni Cu Zn Mn
4
Table 4 Compositions of zoisite
SlOz TIOZ A1203 Cl’zo_‘, TFeO MnO MgO CaO NazO Kzo Total
1 30.17 0 49.99 0.68 0.34 0 0.36 15.50 0.70 0.52 98.26 1999
2 38.90 0 32.90 - 0.19 0.03 0 26.09 0.08 0.16 98.35 1993
39.35 0.1 32.75 0 0.31 0.14 0 24.61 0.26 0 97.52 2007




99

51.9% 33.3% 14.4%
0.6% 0.1% X

Mn
References

Chen Yingli and Zhong Hui. 2007. Gemological features of zoisite jade
J . Rock and Mineral Analysis 26 6 465~ 468 in Chinese
with English abstract .

Frei D Liebscher A Franz G et al. 2004. Trace element geochem-
istry of epidote minerals J . Reviews in Mineralogy and (Geochem-
istry 56 553~605.

Institute of Geochemistry Chinese Academy of Sciences. 1978. The
Manual for XRD of Mineral M . Beijing Science Press 238~
310 in Chinese .

Jiang Nan. 1993. A Study on Mineralogy and Appraisement of Dushan
Jade in Nanyang Henan Province Master thesis D . Beijing
Peiking University in Chinese with English abstract .

Liang Yeguang. 2002. Research on splitting of first type orbit transition
and mechanism of showing bijou colour J . Journal of Guilin Insti-
tute of Technology 22 1 21 ~25 in Chinese with English ab-
stract .

Liebscher A. 2004. Spectroscopy of Epidote Minerals ] . Reviews in
Mineralogy and Geochemistry 56 125~170.

Lu Li and Bian Qiujuan. 2004. Gemmological-mineralogical features of
Dushan Jade with different colours J . Journal of Gems & Gemol-
ogy 6 2 4~7 in Chinese with English abstract .

Luo Hongyu Wang Chunsheng and Liao Shangyi. 2004. Theoretical explana-
tion of gem color caused by transitional ions J . Acta Petrologica et
Mineralogica 23 2 177~185 in Chinese with English abstract .

Ma Hongwen. 1999. Software for Crystal Petrology Thermodynamics

M . Beijing Geology Publishing House 38~47 in Chinese

Ma Hongwen. 2001. Introduction for Crystal Petrology Thermodynam-
icsll M . Beijing Higher Education Press 23~40 in Chinese .

Ma Hongwen. 2006. Chemical equilibrium in silicate systems Part |

mass balance principle J . Geoscience 20 2 329~339 in Chi-

nese with English abstract .

Peng Wenshi and Liu Gaokui. 1982. Atlas of Infrared Spectrum of Min-
eral M . Beijing Science Press 44~60 in Chinese .

Thomas A. 2006. Recommended nomenclature of epidote-group minerals

J . European Journal of Mineralogy 18 551~567.
Wang Shigi  You Nan and Wang Fenglan. 1999. Study on corundum
zoisite jade ] . Jewellery Science and Technology 11 3 41~43
in Chinese .

Wang Zongming He Xinxiang and Sun Dianging. 1990. The Utility In-
frared Spectroscopy I M . Beijing Petroleum Industry Press
290~291 in Chinese .

Wen Luo. 1988. Infrared Spectroscopy of Mineral M . Chongqing
Chongging University Press 83~86 in Chinese .

Xiao Qiyun. 2007. A Study on Gemology and Genesis of Dushan Jade in
Nanyang Henan Province China D . Beijing China University

of Geosciences in Chinese with English abstract .

. 2007. ] 26
6 465-468.
- 1993.
D .
. 2002.
J. 221 21-~2s.
. 2004. J.
62 4-~7.
. 2004.
I 23 2 177~18s.
.1999. M . 38~47.
. 2001. 2 M .
23~40.
. 2006. 1 ]
20 2 329~339.
.1982. M . 44
~60.
.1999. - I
11 3 41~43.
. 1990. M .
290~291.
. 1988. M . 83~
86.
. 2007.
D . .
. 1978. X
M . 238~310.





