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Material composition and color origin study of Russian nephrite

LONG Chu''?, LI Xin-ling®, XU Zhi* and LI Xue-ming®
(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2. Guangdong Provincial Gem & Precious
Metal Testing Center, Guangzhou 510080, China; 3. Hetian Jade Product Quality Supervision and Inspection Center of
Xinjiang, Urumgi 830004, China)

Abstract: Fourier transform infrared absorption spectra, UV-Visible spectra, X-ray diffraction, X-ray Fluores-
cence spectra, polarizing microscope and electron microprobe analysis were used to study Russian nephrite that is
very common on current markets, especially its chemical composition and color causes. The results show that
Russian nephrite’s main minerals are amphibole group minerals, and the light green mineral is mainly tremolite.
With the gradual change of color toward darkness, the main mineral grades into actinolite. Russian nephrite con-
tains a small amount of carbonate minerals. The black spot inclusions in the Russian nephrite is chromite. The
greenness of Russian nephrite is caused mainly by iron, and the degree of the greenness is determined mainly by
chromium.
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Fig. 1 Sample As B and C of nephrite
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Table 2 Chemical compositions of three groups of nephrite
SiO, MgO Cz0 Fe03  AbLO;s NiO MnO K0 Cr,0; Zn0 Na;O TiO,
AMFE 592 21.8 13.4 462 0.37  0.13  0.11  0.06 0.04  0.02 '
A HFR 58.1 . 8 14.2 5.07 0.40 0.16 0.12 0.06 0.06 0.02 -
B A # 57.1 19.9 13.9 6.19 1.27 0.17 0.13 0.11 0.72 0.03 0.52 0.01
CHal kb 54.9 20.5 12:2 6.81 2.78 0.17 0.15 0.30 1.26 0.06 0.69 0.02
CHPE 53.7 20.7 12.8 7.31 2.06 0.18 0.22 0.13 2.66 0.21 0.06 0.01
B3 AHAE S RO 20 A 6 A w6 AR B, T B 0g AT 5 E N
3 ZLANGHE R AT Wik o By AL S B AAR ), Horh 391~509 em ™ UHJE T

K FH AT 58 Tencer 27 BL{#H 3728 4021 1 e it
30, % 3 4LFE L EAT KBr ¥ K He v 4050 ok il 3% 5 ik
ST BB BTG FL D 370~ 7 500 em Y, 4 TR B
32 Ko IEHL 400~2 000 cm ' EECE 2)k 4

Si—O ZEHAM M(& & & 7 )—0 ZF 175 th ik 3
686~ 756 cm ' Si—O—Si X] FR A 45 4R 51 923 ~
1107 em™ GBI VAR R Si—O—Si R AT FR i
iR 1 632 em AWK I YR B R M (S R AT,
2005). BhAh, 3 HAESE 1 422 em 'HHTHS AT WLEL S5



80

30

0.700
0.600
0,500
&
) 0.400
0.300
0.200
4 4 R I O
0.100 Z El RN ne 2
2000 1800 1600 1400 1200 1000 800 600 400
B/ em!
2 3
Fig. 2 Infrared absorption spectra of three samples
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Fig. 3 UV-visible absorption spectra of nephrite
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Fig. 4

Microphotographs of samples
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Fig. 5 Positions in the three samples for electron microprobe analysis
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Table 3 Electron microprobe analyses of amphibole group minerals in samples
Na,O K0 SiO, AlLO; MgO CaO TiO, MnO FeO Cr,05 NiO Mg Mg+ Fe
A-1-1 0.023  0.009 57.677 0.272 22.147 13.104 0.010 0.139 3.734 0.046  0.066 97.227 0.914
A-1-2  0.036 0.084 57.497 0.324 22.218 12.593 0.000 0.042 3.766 0.037 0.123 96.722 0.914
A-2-1 0.003 0.029 57.174 0.295 21.852 13.44 0.000 0.122 4.122 0.009 0.094 97.139 0.905
A22  0.031 0.015 57.375 0.354 21.300 13.348 0.008 0.057 4.062 0.007 0.164 96.723 0.904
B-3-1 0.076  0.021 56.844 0.896 20.955 13.654 0.000 0.099 4.005 0.674 0.170 97.394 0.904
B32 0.044 0.047 56.907 0.741 21.418 13.666 0.025 0.067 3.659 0.448 0.212 97.233 0.913
C5-1  0.053 0.028 56.297 0.724 20.936 13.304 0.000 0.074 4.389 0.760 0.126 96.691 0.895
C-52  0.081 0.044 56.718 1.034 20.805 13.687 0.000 0.082 4.341 0.892 0.131 97.815 0.896
4 wp %
Table 4 Electron microprobe analyses of black spotted minerals in samples
MgO ALO; SiO, TiO, Cr,05 V505 ZnO MnO FeO
B4-1 0.291 3.245 0.587 0.073 47.981 0.156 5.384 1.677 35.344 94.737
B-4-2 0.257 3.052 0.177 0.076 51.190 0.259 5.925 1.996 33.590 96.522
C-6-1 0.248 2.569 0.163 0.023 52.412 0.293 5.078 1.697 32.904 95.388
C-6-2 0.133 2.158 0.130 0.061 54.858 0.337 4.780 1.726 32.319 96.503
Cr Fe - 4
Fe
A-B-C 3 Cr
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