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Gemological and mineralogical characteristics of serpentine jade from
Kuancheng County, Hebei Province
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Abstract: The serpentine jade in Kuancheng County, Hebei Province has a delicate structure and can appear in
flesh red or green colors. It is called “Rehe Jade” in the local market. This article systematically analyzed it
through conventional gemological testing combined with laser Raman spectroscopy, electron probe, X-ray powder
diffraction, laser ablation plasma mass spectrometry, and visible light absorption spectroscopy. Its radiation safety
was tested by gamma spectrometer. The results show that the refractive index and relative density of the flesh red
samples are both low, with 1.54~1.55 and 2.33~2.43. The flesh red samples contain main mineral of clinochry-
sotile and auxiliary minerals of calcite and diopside with fiber interwoven texture, and column-grain interwoven tex-
ture, and residual biological skeleton texture can be seen locally. The content of Fe and Mn in flesh red samples
are relatively high, ranging from 184.9x107°~951. 7x107° and 106. 4x107° ~287.3%107°, respectively. The green
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sample has the refractive index of 1.55~1.56 and the relative density of 2. 58 ~2. 62. The green samples contain
main mineral of antigorite and auxiliary minerals of talc and mackinawite, with more delicate fiber interwoven tex-
ture. The content of Fe in green samples is extremely high, ranging from 5 979x107°~6 359x10°°. Combined with
visible light absorption spectrum test, it is considered that the comprehensive effect of Fe**, Fe™, and Mn™ is the
main reason for the appearance of flesh red in samples, while the effect of Fe** and Fe’* is the main reason for the
green color. The radioactivity test result shows that the internal and external radiation indexes, and specific activity

values of Kuancheng serpentine jade are lower than the standard requirements, and the sample has no radioactive

hazard to the human body.
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Fig. 1 Serpentine jade samples from Kuancheng County, Hebei Province
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Table 1 Gemological characteristics of serpentine

jade from Kuancheng County, Hebei Province
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Fig. 2 Microphotographs of serpentine jade samples under crossed nicols
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Fig. 3 Raman spectra of serpentine (a) and auxiliary minerals (b) in samples
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Fig. 4 Backscaitered electron images of the black metallic mineral tested by EPMA and tested point
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Table 2 Electron microprobe analysis of black metallic

mineral
g iva Fe Co As S Ni Total
1 60.629 0.047  0.028 40.613 0.039 101.356
2 61.605 0.078  0.031 37.117 0.098  98.929
3 61.635 0.033  0.004 38.091 0.196  99.959
4 59.125 0.053  0.004 37.938 0.085 97.205
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Fig. 5 XRD patterns of flesh red (a) and green (b) serpentine jade samples
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Table 3 LA-ICP-MS analyses of samples
Y= H-2 H-2 L-2
it EALPARW) AR 30
Ti 13.4 18. 1 24.8 32.1 1.4 1.8 4.4 21.6 4.8 5.0 4.9
AY 2.4 2.0 7.9 8.4 1.1 1.3 1.38 7.8 1.3 1.4 1.8
Cr 0.2 1.6 4.4 3.0 0.0 0.1 0.1 4.9 2.3 2.1 2.5
Mn 106. 4 125.7 118.6 125.5 204.7 227.9 287.3 121.6 162.0 149.1 152.9
Fe 289. 1 346.7 215.0 253.0 184.9 218.1 951.7 462.0 6359.0 5979.0 6013.0
Co 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.2
Ni 0.3 0.4 0.4 0.2 0.3 0.3 0.5 0.6 0.6 0.6 0.4
Cu 0.6 0.9 3.0 2.9 0.6 0.5 0.5 3.5 0.0 0.0 0.0
Zn 11.0 11.9 9.2 9.2 7.9 9.2 16.1 13.9 20. 1 20.7 21.7
As 2.9 2.3 3.8 3.9 2.8 2.0 2.6 4.32 6.8 10.5 10. 4
Sr 0.7 0.8 1.1 1.1 0.6 0.6 0.5 2.6 0.4 0.4 0.5
Ba 0.3 0.3 0.6 0.4 0.3 0.2 0.3 1.1 0.2 0.2 0.2
Pb 0.3 0.3 1.5 1.3 0.4 0.3 0.4 3.1 0.2 0.1 0.1
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Table 4 Radionuclide analysis of samples

B g *Z?Fﬁﬁ fﬁz%ﬁﬁttﬁ)ﬁ mﬁ%ﬂé &‘blﬁﬁﬂﬁ‘é
e /(Bq-kgl) ﬁ(lna) ﬁ([r)

“K 10 171 416. 04

H-4  227h -1567 6. 66 <0.033  <0.080
2Ry -2 580 4.99
WK 3725 220. 89

-1 2271y 234 6.77 <0.045  <0.038
2Ry -2862 8.92

DI &85 SR T g0, A 4 A RE B H-4 1Y T, <
0.033, 71,<0. 080, &L L-1 /Y I;,<0.045, I <
0. 038, LA B IR T [ SR SR A4 B3R i b o
1.0, A1 €5 Fl &% 60 BE & 0 505 P L 36 BE 43 31
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TR e E
3 45
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Fgg (e o 32, o R 2168 R AT 5 R R 9 R
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(2) Tt FEIR i 20 B R AT R i R
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(3) LA-ICP-MS P4 2R s WELE AR b Fe
I Mn JTE SRR, GO Fe SIS A5 A
A UL GBS RRAE , 4D T8 3 e oA B R R 206
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X TCE WA S e 20 £ B — Wi
(B FTT KR TS
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