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A study of quartzite jade’s color and trace elements

ZHANG Yong, LU Tai-jin, YANG Tian-chang, CHEN Hua and KE Jie
(National Gems & Jewelry Technology Administrative Center, Beijing 100013, China)

Abstract: More and more people are interested in the quartzite jade mainly due to its rich and varied material col-
ors. However, very limited information is known, particularly on the coloration mechanism. This paper investi-
gated various colored quartzite jades from Huoshan of Anhui Province and Longling of Yunnan Province. The
distribution of colors, major elements and trace elements were analyzed by optical microscopic techniques, X-ray
fluorescence spectrometer, and ICP-MS. It is found that the colored minerals exist mainly in the fractures and
the grain boundaries of fine quartz crystals. The coloration was generated during the post-crystallization stage
with the assistance of the iron oxides and hydroxides minerals.

Key words: quartzite jade; color; element; Huoshan; Longling

1.1
2006
2012 4

10 YN-31-Y YN-31-R

2013-12-13 2013 -12-24
201011005-2B
1985 - E-mail zyongbj@126. com


Absent Image
File: 1


84 "H AWV @ % 2 &

#azdk

). YN-31-W (3 ). HLY-PDX-1 (£ & ). HLY-
XDX-7¢( H ) HLY-XDX-13 (4.8 ). HLY-XHS-17
(RE)FETFamEEERE, i YN31-YGRED.
YN-31-RCZLA ) YN-31-W(A OB B T FH —8H
ot BRIAS R AE, BRI BUEA AN 7], 8o A AT T 22 1k
HWRERAAERREARET . BIERER

YN31-YRW |

HSY-6

=

(YN-31-Y), FRIN A B CYN3L-R), BEE H A6
(YN-31-W); HSY-6( £ £5,) . HSY-29(F £4. ) HSY-60
(BE3BHREGTETZEEL.

YN-31-Y [ 3 5 B HLY-XHS-17 3, F i
HLY-XHS-17 g5 L HSY-29 B3R,
1.2 WiRAE

1LY-PDX-1

ggeig &

1 TFREREA
Fig.1 Images of the investigated samples
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Fig.2 Microphotographs of samples
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Fig.3 The color bands in the quartzite jade
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Fig.4 The colored material enriched in the fractures
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Table 1 The major elements in the quartzite jades with different colors
SiO, AL Os Fe,O4 MgO CaO Na,O K,O MnO TiO, P,0Os FeO
1 YN-31-Y 97.65 1.13 0.277 0.137 0.083 0.047 0.099 0.001 0.015 0.015 0.44 0.2
2 YN-31-R 97.76  0.941 0.247 0.12 0.07 0.087 0.105 0.002 0.008 0.01 0.54 0.2
3 YN-31-W 97.83 0.947 0.107 0.15 0.068 0.122 0.106 0.002 0.007 0.006 0.56 <0.10
4 HSY-6 94.03 2.27 0.613 0.944 0.09 0.147 0.22 0.002 0.033 0.009 1.5 0.4
5 HSY-29 97.79 0.849 0.104 0.134 0.092 0.116 0.056 0.001 0.017 0.011 0.73 <0.10
6 HSY-60 88.87 7.72 0.056 0.072 0.05 <0.01 0.043 0.002 0.025 0.005 3.07 <0.10
7 HLY-PDX-1 92.03 5.31 <0.01 0.125 0.089 0.104 0.042 <0.001 0.004 0.006 2.18 <0.10
8 HLY-XDX-7 97.02 1.53 0.081 0.23 0.115 0.264 0.207 0.002 0.009 0.016 0.44 <0.10
9 HLY-XDX-13 97.71 1.01 0.126 0.177 0.094 0.076 0.093 0.003 0.01 0.007 0.58 0.1
10 HLY-XHS-17 97.41 1.19 0.186 0.19 0.091 0.119 0.13 0.002 0.006 0.012 0.55 <0.10
2.4 YN-31 Mo Pb U
Mo
2 Li V Cr Co 10.1pg g >1.41 pg g >0.22 pg g
Ni Cu Ga Rb Mo Sb La Ce Nd Pb U Zr Hf Pb 8.41 pg g >2.36 pg g
>1.15pg g U 0.749 pg g
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Table 2 The trace elements in the quartzite jades with different colors
1 2 3 4 5 6 7 8 9 10
YN-31-Y YN-31-R YN-31-W HSY-6 HSY-29 HSY-60 HLY-PDX-1 HLY-XDX-7 HLY-XDX-13 HLY-XHS-17
Li 58.2 60.4 62.9 99 162 106 19 96.7 154 72.6
\% 1.54 1.29 1.01 5.26 0.674 10.2 66.3 0.759 3.37 6.27
Cr 20.2 13.1 14.5 61.9 11.4 25.8 48.8 11.4 11 18.3
Co 0.079 0.023 0.064 2.8 0.097 0.039 0.031 0.028 0.02 0.045
Ni 0.437 0.162 0.539 7 0.643 0.296 0.556 0.268 0.365 0.264
Cu 85.7 33.3 48.3 25.2 23.1 105 22.5 21.9 36.7 61.4
Ga 0.662 0.769 0.648 2.41 1.02 5.98 6.18 0.739 1.21 1.88
Rb 8.14 10.9 9.49 7.52 6.69 3.06 1.64 11.5 15.3 16.2
Mo 10.1 1.41 0.22 0.027 0.02 0.174 0.032 0.015 2
Sh 7.54 3.29 3.5 5.35 2.8 0.36 58.8 1.1 1.7 2.27
La 0.062 0.052 0.074 2.9 0.132 0.725 0.013 0.346 0.078 0.058
Ce 0.14 0.129 0.162 5.28 0.11 1.14 0.026 0.184 0.075 0.12
Nd 0.073 0.041 0.047 3 0.176 0.414 0.016 0.424 0.056 0.058
Pb 8.41 2.36 1.15 0.392 0.727 1 0.275 0.513 0.666 1.6
U 0.749 0.2 0.021 0.053 0.083 0.052 0.022 0.042 0.043 0.066
Zr 0.296 0.331 0.435 2.71 0.392 0.694 0.349 0.331 0.263 0.38
Hf 0.007 0.01 0.021 0.121 0.028 0.049 0.021 0.003 0.006 0.003
>0.2pg g >0.021 pg g HSY-6
Fe¥'  Fet YN-31
Cr Co Ni La Ce Nd Zr Fe, 04 HLY-XHS-17
Vv HLY-PDX-1 HLY-XDX-13 HLY-XDX-7
Ga Sb Cr HLY-XHS-
HSY-6 17 Fe' YN-31
Fet
3 Fe?*
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Ni V
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