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A tentative discussion on the identification of Tianhuang Stone

YU Hai-xia and CUI Wen-yuan
(Gem Appraisal Center of Peking University, Beijing 100871, China)

Abstract: “Tianhuang” is the name of a kind of stone regarded as the most valuable of all stone sculpture materi-
als in China. The Tianhuang Stone has been recognized as the emperor of stone, and its resource has been used
up after thousands of years of mining. Since a lot of Tianhuang imitations appear on the market, identifying
Tianhuang is becoming more and more important and difficult. Identifying Tianhuang in the past relied mainly
on naked eyes through observing shape, cortex, “red pattern”, “radish striae” (fine lines constitute the pattern
of radish)and texture. With the employment of modern scientific instruments such as FTIR, polarized micro-
scope, X-ray diffraction meter and scanning electronic microscope, there has appeared new understanding on
identifying Tianhuang. Tianhuang consists chiefly of dickite and nacrite, and its cortex and core have the same
mineral components, as shown by analytical results of infrared spectrometer and X-ray diffraction meter. There-
fore, the combination of both traditional observation and modern instrument analysis seems to be an effective
means for accurate identification of Tianhuang.
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Fig. 1 Classification of Tianhuang Stone
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B2 HEmIRELE El 3 HERF
Fig.2 Lion paperweight of Tianhuang Fig. 3 Tianhuang gel

B4 REF “HEER" BSs ZEREH#
Fig. 4 “Tianhuang king” of Rongbaozhai Fig. 5 double skins of Tianhuang
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Fig. 6 Baked red Tianhuang Fig. 7 Loquat yellow Tianhuang
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Fig. 8 “Gold wrapped in silver” Tianhuang Fig. 9 Black Tianhuang
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Fig. 10 White Tianhuang Fig. 11 White skin of Tianhuang
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Fig. 12 “Radish striae” of cantharellus yellow Tianhuang Fig. 13 “Radish striae ” of cantharellus yellow Tianhuang
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Fig. 14 “Red pattern ” and “radish striae” of Tianhuang Fig. 15 “Radish striae” of Longevity god's right shoulder
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Fig. 16 Longevity god of Tianhuang Fig. 17 “Radish striae” of Longevity god's left shoulder
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Fig. 18 “Radish striae” of Longevity god's back Fig. 19 “Radish striae ” of cooked chestnut yellow Tianhuang
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Fig. 20 “Radish striae” of reseau Fig. 21 “Radish striae” ofreseau (X 50)
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Fig. 22 “Radish striae” of reseau (X 100) Fig. 23 “Radish striae” of Tianhuang
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Fig. 24 “Black skin” of Tianhuang Fig. 25 “black skin ” of Tianhuang (X50)
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Fig. 26 Pyrite (flash parts) and limonite (black part) Fig .27 Limonite (black part) (< 100) in black skin of Tianhuang
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Fig. 28 Tianhuang Fig. 29 “Red pattern” of Tianhuang Fig. 30 Tianhuang
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Fig. 31 “Red pattern” of Tianhuang  Fig. 32 Imitations of black skin of Tianhuang Fig. 33 Imitations of black skin (X200)
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Fig.34 FTIR spectra of nacrite
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Fig. 35 FTIR spectra of ordering dickite
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Fig. 36 FTIR spectra of disorder dickite
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Fig.37 FTIR spectra of kaolinite
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Fig. 38 FTIR spectra of body and weathering skin
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Fig. 39 FTIR spectra of talcum
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Fig. 40 FTIR spectra of pyrophyllite
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Fig. 41 FTIR spectra of chlorite
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Fig. 42 FTIR spectra of illite
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Fig. 44 X-ray power diffraction patterns of Tianhuang samples dickite and nacrite
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Table 1 Raman spectroscopic value of substrate

2.3

1 2 3 1 2 3

133 132 132 132 195 196 196
266 266 266 266 263 261 264 263
334 334 334 334 706 706 706 706
466 464 462 464 815 815

RENISHAW RAMASCOPE-1000 S mW
752 750 751 2670 2670 2670 2670

25 pm 1~2 pm 919 914 923 918
1 3624 3622 3622 3622
X 3646 3649 3644 3646
3 1 3707 3697 3707 3703
132 em ' 266 em ™' 344 cm !
464 em ! 751 em™! 918 om ! 3622
em ' 3646 cm ! 3703 cm ! 4 ©)
194.08 cm ! 261.15cm™ ! 706.74 cm ™! @)
812.14 cm ! 2670 cm !
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Table 2 Density of Tianhuang and its similar stones

2.5~2.58
2.58~2.65
2.55~2.65
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2.6~2.65
2.75
2.85~2.9
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2.65~2.9
2.58~2.83
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Fig. 45 FTIR spectra of body and weathering skin of Tianhuang samples
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Table 3 Electron microprobe analyses of Tianhuang gel

K;O Na,O CaO MgO TiO, SiO, ALO; MnO  FeO

0.37 0.02 0.02 0.02 0.00 45.92 37.61 0.00 0.00

0.75 0.04 0.02 0.02 0.00 44.7836.76 0.00 0.24 5009,
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