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Fig. 1

1: Main road; 2: TianHuang stone distributed;

Collecting place'!)
3: Stream; 4: Shoushan stone mine
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(a): All samples; (b): DG1; (¢): DG2; (d): DG3
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Fig. 3 Microscopic image
(a): DG1; (b): DG2
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Fig. 4 XRD spectra of Dougeng stones
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Table 1 Calculation of cell parameters

HMms TUaK @R co/nm B/
WIFE BR 0. 505 1. 408 96. 6

ap/nm

DG1
Wk ST 0. 540 0. 540 90. 0
HIFH B} 0.515 1. 442 96. 7
DG2 = R 0.517 0.934 100. 1
R TR 0.522 2.014 95. 8
HIT A Cip 0.513 1. 442 96. 6
DG3 i B 0.516 0. 934 100. 0

i gt 0.522 2.012 95.7
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Fig. 5 (a), (b) IR spectra of Dougeng stones (the

near infraredregion and the fingerprint
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Fig. 6 Raman spectra of Dougeng stones

T
3500 3550
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(b): Hydroxyl vibration region of Raman spectra
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(a): Mineral particles; (b): Veinlet {illing and mineral particalss
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Table 2 EDS microanalysis of element content in region A/B/C

JLH Wt% At%
A 0 49. 32 62. 65
Al 34.17 25. 74
Si 14. 86 10. 75
B Fe 66.93 53.74
S 33.07 46. 26
C Fe 65. 82 52.51
S 34.18 47.49
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®3 HEEEEMAMIEEREFERS (0(B)/1077)

Table 3 Chemical composition of Dougeng samples and other comparison samples (0(B)/107?)

P EH‘)SE EHJSE EliEe H# iy Yiskfi bk Kif
(DGD) (DG3) eyl R (A (ol GEP ()]
SiO, 50. 41 45.52 45.48 51.5 51.8 52.0 57.45 -
Al Oy 36.07 39. 61 38.75 48.1 42.1 47.4 42.4 40. 64
TFeO 0.02 0.14 0.98 0.073 0.025 0.040 4 0.013 7 1. 504
P2 05 0.22 0.11 0.018 0 0.030 0.015 1 0 0.036
TiO; 0.11 0.095 0. 005 0.000 7 0.000 9 0 0.000 5 0.003
MgO 0.010 0.010 0.010 0.001 6 0.005 8 0.004 3 0.000 6 0.010
MnO 0.001 0.009 0.001 0.000 3 0.000 2 0 0 0.006
Cr 0 0 — — — — — —

. ATREAEAERI R0 A S8R0 WL, BERLG . s RS QM W BoA 2 R o . D R Sk
A% QMY IR, Je BB, 7 YA 7 AL R A% TR K 1 AT REXT B G TR R, EE MO N RN
WA —EZR, FETHAW., WEERU LM LT RETYEET XY LIBORCR AR JOR R 8 2517
ZPERERAR T s AR SR MR A SO R BT 7R OB RUR R R — 2B R T S IR AR

TG 5 FL 0 e | A L R N 30 S IO 00 4 3 0 SO AR A Bt SRR TS B R E TR E R e RN E
TERTK . AIOAIE ANFIRTZ AN L2 AR e 32 it —  Bomtedm.
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Mineralogy and Spectra Study on Dougeng Stone from Shoushan, Fujian
Province

XI Jia-xin'?*, CHEN Tao'"
1. Gemmological Institute, China University of Geosciences (Wuhan). Wuhan 430074, China
2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

Abstract This paper studied main characteristics of Dougeng stone, by means of several Spectra methods like X-ray powder dif-
fraction (XRD), Fourier transform infrared spectroscopy (FTIR) and Raman spectra, as well as mineralogical methods like hy-
drostatic weighing method, scanning electron microscope (SEM) and liquid chemistry analysis. XRD result showed that the main
mineral component of Dougeng stone was dickite, and the disintegration degree of the diffraction peaks and the strength of weak
spectroscopie £ 3 represented the difference of the order degree of the sample dickite. Phase and polytype analyses showed that

apart from dickite with 2M1 structure, there were also pyrite, alunite, pyrophyllite with a transition structure of 2M and 1Tc,
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and 2M1 illite. The analysis of the spectroscopies of the infrared spectrum showed that although there were differences in the or-
der degree of samples, they all conformed to the infrared spectral characteristics of disordered dickite, according to peak position
change and disintegration degree, which was consistent with the XRD test results. Since the microscopic characteristics of the
sample section showed that the contents of the infected dark veins and opaque minerals in the sample had a significant influence
on the appearance color of the sample, in-situ Raman spectroscopy was used to test the dark veins and opaque minerals. The re-
sults showed that the spectrum position, Raman shift and Raman scattering peak turned out to be typical spectral characteristics
of FeS,, which meant that it was pyrite in the sample as the dark component played an important role in the color of Dougeng
stones. The scanning electron microscope result revealed that the dickite particles were in microscopic cryptocrystalline-micro-
crystalline structure, appearing as pseudohexagonal platy, with local pyrite found to be microgranular in automorphic-semiheter-
omorphic structure in some samples. According to the results of chemical analysis and spectral analysis, the physical and minera-
logical properties of Dengeng stones were correlated with the density, ordered measurement and the degree of uniform densifica-
tion of internal microstructure; and there was a distinct origin of color in black Tianhuang stone or Kengtou stone in Shoushan
and sample Dougeng stone, which had main chromogenic factor as impurity mineral pyrite with microcrystalline distribution

(particle size ranging from 3 to 20 pm). Ferric ions in matrix dickite made less contribution to color rendering.

Keywords Dougeng stone; Dickite; Spectra; Mineral composition; Color genesis
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