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The genesis of smoky-violet color in nephrite from Sanchakou, Qinghai Province

HAO Shuang and ZHANG Gui-bin
(School of Earth and Space Scicnces, Peking University, Beijing 100871)

Abstract: Qinghai nephrite exhibits a rich variety of colors, of which the distinctive cyan and smoky-violet col-
ors have not yet been found in other areas. In gemstone research, a consensus that cyan of the nephrite is caused
by Cr’" has been basically reached. However, there is less research on the cause of smoky-violet color. Thus,
the authors went into the mining area and markets to collect a large number of smoky-violet nephrite samples.
Using microscope, Raman spectrometer, UV-VIS micro spectrophotometer, EPMA and inductively coupled
plasma mass spectrometry (ICP-MS), the authors have detected that the smoky-violet color is not caused by the

chemical elements contained in the nephrite, but by the scattering of the incident light, which causes purple or

gray tones, resulting from the abounding dark minerals such as graphite.
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Fig. 2 Photos of some nephrite samples from Sanchakou, Qinghai
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Fig. 3 Smoky-violet nephrite samples show the characteristic Raman peak of nephrite
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Fig. 4 Smoky-violet nephrite samples show the characteristic Raman peak of graphite
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Fig.5 UV-visible micro spectrophotometer absorption

spectra ofnephrite samples
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Table 1 EPMA results for the nephrite samples of four colors

it =i} HO SREN ME 1 Y-1
5 B-1 B-2-1 B3 Q-1 Q2 Q3 W-1 W-2 W-3 Y-1-1 Y12 Y-13
SiO, 56.68  57.85  58.16  58.52  58.41  58.47  59.45  58.85 58.87  59.65 59.17  58.90
TiO, 0.00 0.02 0.02 0.00 0.00 0.00 0.03 0.00 0.00 0.08 0.00 0.00
ALO;s 1.25 0.64 0.52 0.70 0.33 0.57 0.09 0.07 0.38 0.13 0.20 0.08
Cr,04 0.03 0.05 0.02 0.40 0.06 0.02 0.03 0.06 0.00 0.02 0.04 0.04
FeO 3.21 2.96 3.37 0.67 0.83 0.93 0.08 0.20 0.21 0.29 0.25 0.19
MnO 0.18 0.15 0.09 0.00 0.01 0.04 0.01 0.00 0.03 0.04 0.01 0.03
MgO 22.28 22.29  22.59  23.89  24.56 24.03 24.89 24.92  24.87 24.56 24.69  24.75
CaO 13.71  13.18  13.45 13.88  13.08 13.13 13.70  13.66  13.70  13.98  13.63  13.80
Na,O 0.06 0.04 0.02 0.07 0.07 0.05 0.01 0.03 0.04 0.07 0.14 0.04
K,O 0.01 0.04 0.02 0.06 0.07 0.28 0.01 0.06 0.02 0.04 0.11 0.06
NiO 0.04 0.00 0.07 0.00 0.02 0.03 0.05 0.05 0.01 0.00 0.03 0.03
Total 97.44  97.21  98.32  98.18  97.45  97.54  98.35 97.91  98.14  98.86 = 98.29  97.91
Sit* 7.83 7.97 7.95 7.92 7.95 7.96 8.00 7.97 7.95 7.99 7.98 7.97
Ti* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
AP* 0.20 0.10 0.08 0.11 0.05 0.09 0.01 0.01 0.06 0.02 0.03 0.01
crt 0.00 0.01 0.00 0.04 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00
Fe2* 0.37 0.34 0.38 0.08 0.10 0.11 0.01 0.02 0.02 0.03 0.03 0.02
Mn?" 0.02 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00
Mg>* 4.59 4.58 4.60 4.82 4.99 4.88 4.99 5.03 5.00 4.91 4.96 4.99
Ca* 2.03 1.95 1.97 2.01 1.91 1.92 1.97 1.98 1.98 2.01 1.97 2.00
Na* 0.02 0.01 0.00 0.02 0.02 0.01 0.00 0.01 0.01 0.02 0.04 0.01
K" 0.00 0.01 0.00 0.01 0.01 0.05 0.00 0.01 0.00 0.01 0.02 0.01
Sum 15.06  14.99  14.99  15.01 15.04  15.03  14.98  15.04  15.02  15.01  15.04  15.01
Bt JHE Y1 T €1 Y-2 JHH € Y-3
A Y14 Y15 Y21 Y22 Y23 Y24 Y25 Y3l Y32 Y33 Y34 Y35
Sio, 58.68  58.21  58.76  58.17  58.41  58.21  57.57 58.81  58.69  58.62  58.32  58.52
TiO, 0.08 0.08 0.04 0.08 0.10 0.00 0.00 0.12 0.10 0.02 0.09 0.00
ALO; 0.14 0.10 0.10 0.14 0.11 0.08 0.06 0.15 0.12 0.11 0.13 0.05
Cr,05 0.00 0.01 0.08 0.17 0.09 0.00 1.22 0.02 0.00 0.06 0.00 0.02
FeO 0.31 0.20 0.25 0.28 0.11 0.17 0.20 0.18 0.31 0.16 0.16 0.18
MnO 0.00 0.04 0.05 0.00 0.01 0.02 0.00 0.00 0.00 0.02 0.00 0.04
MgO 24.52 25.00 24.72  24.76  24.62  24.95 24.28  24.37  24.67 24.89  25.27  24.44
Ca0 13.76  13.69  13.56  13.56  13.80  13.88 13.79  13.66  13.73  13.80  13.92  14.31
Na,O 0.05 0.07 0.04 0.10 0.06 0.05 0.03 0.09 0.05 0.08 0.10 0.06
K,O 0.04 0.06 0.06 0.04 0.07 0.04 0.03 0.08 0.03 0.08 0.09 0.05
NiO 0.00 0.02 0.06 0.00 0.09 0.01 0.03 0.00 0.01 0.00 0.03 0.03
Total 97.57  97.47  97.71  97.30  97.45 97.41 97.19 97.46  97.70  97.83  98.10  97.70
Sit* 7.97 7.92 7.97 7.93 7.95 7.93 7.89 7.99 7.96 7.95 7.90 7.96
Tit 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.01 0.00
AP 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.01
cr 0.00 0.00 0.01 0.02 0.01 0.00 0.13 0.00 0.00 0.01 0.00 0.00
Fe? + 0.04 0.02 0.03 0.03 0.01 0.02 0.02 0.02 0.04 0.02 0.02 0.02
Mr?* 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mg* 4.97 5.07 5.00 5.03 5.00 5.07 4.96 4.93 4.99 5.03 5.10 4.95
Ca?* 2.00 2.00 1.97 1.98 2.01 2.03 2.02 1.99 2.00 2.00 2.02 2.08
Na* 0.01 0.02 0.01 0.03 0.02 0.01 0.01 0.02 0.01 0.02 0.03 0.02
K* 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01
Sum 15.03  15.08  15.03  15.06  15.04  15.08 15.05 14.99  15.04 15.06 15.12  15.06
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Table 2 Data of some transition metal elements in the
smoky-violet nephrite samples from Sanchakou

PERS 1444 1414 Y4 Y5 Y-6 Y-7
Ti 60.00  60.00 80.00 80.00 90.00  70.00
v 11.00  21.00  29.00  7.00 <5 30.00
Cr 5.00  3.00  4.00  4.00  3.00  4.00
Mn  71.00  69.00 117.00 119.00 109.00 113.00

Fe  6000.00 5700.00 7400.00 7600.00 6400.00 7000.00

Co 0.80 0.80 1.60 1.40 1.70 1.60
Ni 2.00 1.50 2.00 2.10 2.40 1.60
Cu 4.00 4.30 4.20 7.80 11.20 11.00
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Fig. 6 Transitional trend of some transition metal
elements in the smoky — violet nephrite samples {rom

Sanchakou
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