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Mineral Structure and Mineralization Mechanism of Serpentine Jade from
Luchuan, Guangxi Province
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Abstract: The nondestructive analysis techniques of Proton Induced X-ray Emission ( PIXE), X-ray Diffraction
(XRD), Laser Raman Spectroscopy ( LRS) and Scanning Electron Microscopy (SEM) were applied to analyze the
chemical composition and mineral structure of serpentine jade from Luchuan, Guangxi Province. The major XRD
bands of the samples located at 0. 724, 0.456, 0.362, 0.248, 0. 153 and 0. 150 nm, indicate that the major
mineral of Luchuan jade is serpentine. Meanwhile, interpenetration texture was formed between serpentine and
associated calcite. Luchuan serpentine jade was formed by hydrothermal metasomatism from dolomitic marble, and
both Luchuan Jade and Xinyi Jade belong to Mg-rich carbonate type serpentine. Raman characteristic bands of
antigorite located at 229, 376, 457, 686 and 1046 cm ' while that of chrysotile occurred at 228, 345, 386, 624,
690 and 1102 em ™', Therefore, the Raman spectroscopy can be used to identify chrysotile and antigorite of the
serpentine minerals of Luchuan jade.
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Fig. 1 Photographs of the samples
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Fig.2 Scanning electron microscope photographs of samples (secondary electron image )
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Table 1  Analytical results of major and minor elements in the samples determined by PIXE technique
wy/ %
R 2 5 M
Na,0 Mg0 ALO, Si0, P,05 K,0 Ca0 TiO, Cr,0; MaO Fe,0; CoO NiO  CuO  ZnO
10LC - 1a I, 1.21 46.96 1.46 49.47 0.27 0.07 0.15 0.03 0 0 0.37 0 0 0 0.02
10LC - 1b SRE 2.19 43.92 0.35 45.76 0.06 0.04 7.01 0.01 0.02 0 0.48 0 0 0 0
10LC -2a el 2.28 46.46 1.01 48.6 0.17 0.02 0.06 O 0.01 0.01 1.37 0 0.0l 0 0
10LC -2b SRE 0 18.48 0.14 12.13 O 0 68.83 0 0 0 0.43 0 0 0 0
10LC -3 HLRk(n, 0.80 40.43 0.80 39.5 0.27 0.19 17.12 O 0.05 0.02 0.61 0 0 0.02 0
T 8 AL E 0 Meg [ Siy 049 1 (OH) g, SR 20 1 (BTie 53 80) o MgO g 43.0% ,Si0,7 44.1% ,H,0 # 12.9% ,
62 YulRFER X G ir g B
Table 2 Data of bulk samples by X-ray diffraction patterns
[T TR hkl 001 110 002 104 104 131 132 203 152 060 411
10LC — La d 7.24 4.56 3.62 3.01 2.48 2.14 1.79 1.53 1.50 1.30
1 33.9 30.4 31.6 25.9 100 20.6 7.3 50.3 27.2 19
d 7.11 4.51 3.60 3.00 2.48 2.13 1.78 1.53 1.50 1.30
10LC -2a
I 100 19 66.7 17.3 29.6 8.7 5.4 17.9 11.3 6.3
10LC - 3 d 7.44 4.63 3.68 3.05 2.88 2.53 2.15 1.56 1.54 1.31
1 100 21 73.4 72.5 14.8 32.8 10.5 11.4 20.5 11.5
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Fig.3 Raman spectra of the samples
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