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A study of color and [.uobowen of Tianhuang stone

LiU Yun-gui'?, CHEN Tao>?, HAN Wen* and WANG Chao?
(1. College of Gemstone and Material Technology, Shijiazhuang University of Economics, Shijiazhuang 050031, China; 2. Gemmo-
logical Institute, China University of Geosciences, Wuhan 430074, China. 3. State Key Laboratory of Geological Processes and Min-
eral Resources, China University of Geosciences, Wuhan 430074, China. 4. Faculty of Earth Sciences, China University of Geo-
sciences, Wuhan 430074, China)

Abstract: The Tianhuang stone from Shoushan in China was studied by using slice observation, SEM, EDS,
micro-Raman spectra, LA-ICP-MS, total iron analysis and EPR with the purpose of investigating the LLuobowen
and color genesis of Tianhuang stone. Under close magnification, no obvious regular boundary exists between
matrix and Luobowen which diffuses around. SEM, EDS and micro-Raman spectral analysis show that svanber-
gite is the main mineral composition of the Luobowen. Svanbergite was formed before the formation of the ma-
trix. Luobowen shows primary characteristics. LA-ICP-MS and total iron analysis indicate that Fe’" causes yel-
low color, and EPR studies show that iron exists in the Tianhuang stone in the free state. The authors hold that
iron oxides and/or iron hydroxides are adsorbed at the surface of layered silicate mineral grains, leading to sec-
ondary color.
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Micrograph and polarization images of Luobowen
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a—micrograph of Luobowen in Tianhuang; by ¢» d—micrograph of Luobowen in microprobe slice; e—Luobowen image (plainlight)s

Fig. 1

f—Luobowen image (crossed nicols)
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Fig. 2 BSE images ol Luobowen
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Sv—svanbergite; D—dickite
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Table 1 EDS analyses of Luobowen (atomic percentage % )
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Fig. 3 Raman spectra of the [Luobowen a b and matrix ¢ of Tianhuang stone
3 ICP-MS wy %
Table 3 ICP-MS analyses of Tianhuang and Kengtou stone samples
Na,O MgO Al O4 SiO, P,0Os K,O CaO TiO, MnO TFeO
THI I 014 0.027  40.2 50.4  0.057  8.52 0.19  0.0022 0.0012  0.20
TH2 D 0.049 0.018 43.8 52.3 0.02 3.51 0.097 0.0023 0.0023 0.12
TH3-1 N 0.018 0.008 5 43.4 51.5 0.56 2.83 0.82 0.0038  0.0007 0.2
TH3-2 N 0.027 0.009 4 41.5 52.6 0.01 5.64 0.079 0.0014 0.0005 0.065
TH4 N 0.017 0.0016 48.1 51.5 0 0.045 0.12 0.0007  0.0003 0.073
THS D 0.0076  0.0014 46.6 51.5 0.37 0.31 0.73 0.0008 0 0.11
TH6 D 0.06 0.0058 42.1 51.8 0.03 5.8 0.083 0.0009  0.0002 0.025
TH7 D 0.013 0.0037 42.8 52.6 0.74 - 2.48 0.0015 0.0006 0.57
THS N 0.037 0.01 40.9 50.7 0.012 7.99 0.061 0.0005 0.0005 0.23
KT1-1 0.0041 0.0004 44.1 55.6 - - 0.1 - 0.000 2 0.11
KT1-2 0.0039  0.000 6 42.6 57.2 0.0092 0.0016 0.86 0.0006  0.0001 0.089
KT1-3 - 0.0029  0.000 4 42.5 57.3 0.0012 0.0033 0.061 - - 0.055
KT1-4 - - 0.000 4 41.6 58.3 0.01 0.012 0.05 0.000 5 - 0.038
KTI1-5 D - 0.000 5 42.4 57.4 - - 0.097 0.0003  0.0001 0.025
KT1-6 - 0.000 6 42.4 57.5 - 0.004 1 0.083 0.000 5 0 0.014
KT1-7 - 0.000 2 42.6 57.3 - 0.002 6 0.082 0.000 2 - 0.006
KT2-1 D - 0.000 7 46.2 53.4 0.034 - 0.16 - - 0.026
KT2-2 D 0.004 0.001 46.0 53.2 0.047 0.45 0.14 - 0.000 3 0.018
— D— N—
4 wp % APR*
Table 4 Total iron analyses of Tianhuang and yellow
Kengtou stone samples
KT1 KT3 THS
FeO <0.01 <0.01 0.03 EPR
Fe,O4 0.056 0.051 0.19

1992
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Fig. 4 EPR spectra of Tianhuang
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Table 5 EPR signals and g values
B R —— Sestk RID
g ﬂ;{ ﬂ& 9{'5((1) 81 82

THI I 4.2672 2.1673 293 2.0548 2.0126
TH2 D 4.243 8 2.2183 446 2.0547 2.0127
TH7 D - 2.2015 472 2.0545 2.0130
THS N - 2.2113 439 2.0551 2.0136
THIS D 4.2233 2.2162 439 2.0545 2.0130
TH21 D 4.2182 2.2113 432 2.0542 2.0130
KT3 D - 2.2078 445 2.0542 2.0131

[—HFA; D3P A; N—2TRE A .
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