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Coloring mechanism of tiger’s eyes with different colors

LUO Shu-qgiong, LI Kai and LIU Ying-xin
(School of Gemology, China University of Geosciences, Beijing 100083, China)

Abstract: Tiger’s eye is also known as silicified crocidolite whose raw mineral is blue asbestos formed by later re-
placement of Si0),. It is named for its similarity to trees in color and texture. The previous researchers have al-
ready preliminarily studied color genesis of tiger’s eye. As tiger’s eyes with different colors have various gemo-
logical characteristics, the authors made investigations to {ind the relationship between these characteristics,
such as the relationship between the structure and the relative density, that between the color and the mineral
components as well as chemical composition, and that between the structure and the special optical effect. In
combination with previous achievements of color genesis of tiger’s eye in specific producing areas both in China
and abroad, the authors hope to draw a further conclusion. Such means as polarizing microscope, infrared spec-
trometer, X-ray diffraction (XRD) and X-ray fluorescence spectrometry were used to analyze the microstruc-
tures, chemical compositions, mineral components and chemical elements compositions of the samples of tiger’s
eyes. The results show that the four samples have fiber structures. The analysis of infrared spectrometer and X-
ray diffraction (XRD) suggests that the samples consist of quartz, whose colors have nothing to do with quartz.
Based on X-ray fluorescence spectrometry, the authors inferred the coloring mechanism. Specifically, the sam-
ples’ colors are caused by iron precipitates among grains of quartz with fiber structure, and their color variations
are related to various degrees of silicification of crocidolite. Among these samples, the blue sample has the silici-
fication at the minimum level with a lot residual blue asbestos; the yellow one has the moderate silicification, in
which aluminum is supposedly the secondary coloring element; the red one has the highest degree of silicifica-

tion, which presents reddish brown color with a lot of iron precipitates. The green sample is dyed over a short
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period of time after acid pickling: in which the attachment of the dye is the same as that of the nonferrous min-

eral in other natural samples.

Key words: tiger’s eye; mineral component; coloring mechanism; iron precipitate

RBLAREALAR, HETHABEAHNG,
JEHIRE Sio, IR K. REFE IS, Bz
REMAL. XTAEARMNBERECH LT
R AHMNT YRS EI T AERBET LG
FLIECEE, 2001; XIEESE, 2005). HFARBE
BAREA R R F, AR SCELHF A F B
AT K E A ST AT, W E R A R
FBZRRBKR, W 5H#E, HEes5T ok
I FE RS U RS SRR R B B R %, X
HEAME AR B ANERRE R,
DU M — 2 r &,

1 FeEfd

PSRBT o, RSCEHT 4 RANRLENAE
fho BEREREIEOE BRI IR R R T
SO B BPRRE, KA E N LH AR,
LR 1M P 1) R R B 5 AT A8, T iR
BAHREAEHE: REHLE 10RBRE, B
FEAL, RIS B AR, AEIBIRE TR Myt 4b:
KEAR(EHI1ORERE, S RMARABRE
REG,

Bi1 AHABBNRERRER
Fig.1 Four tiger’s eye samples in different colors
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Fig.2 The single {a,b) and the polarizing (cs d) microscope pictures of the yellow color sample
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Fig. 3 The single (asb) and the polarizing (¢, d2 microscope pictures of the blue (asc¢) and red color (hy d2 samples
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Fig.4 Samples' comparison diagram of infrared
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Table 1 The chemical compositions of dark minerals of tiger' s eye

MgO SiO, CaO MnO FeO Total

277 - 0.96 54.39 2.66 60.77
- 2.13 - - 90.87 93
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Table 3 Chemical elements compositions of samples

Si 45.62 4 46.23 2 44.65 5
Fe 0.527 26 0.375 19 1.22°5
Al 0.192 10 0.0434 22 0.0804 40
Ca 0.0518 26 0.0340 17 0.337 17
P 0.0117 6 0.0061 5 0.0078 6
f Mg 0.0118 18 0.0197 18 0.227 11
2 _ o - S 0.0046 5 0.0068 6 0.0087 6
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Fig. 5 The XRD spectrums of different samples
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X Table 4 Summary of differences between the different
colors of tiger s eye
Thermo electron corpora-
tion ARL ADVANT XP™ Rh S0, <
50 kV 50 mA 3 <
Fe > SG >SG >SG
>
2 3 Fe
2 wp %
Table 2 Chemical compositions of samples
SiO, 97.59 8 98.88 5 95.51 10 3
Fe;,O5 0.754 38 0.536 27 1.74 7 . .
ALO; 0.363 18 0.0820 41 0.152 8 1985 Si Fe Na Ca Mg
CaO 0.0725 36 0.0476 24 0.471 23 Fe
P,0s 0.0268 14 - -
MgO 0.0196 31 0.032730  0.376 19 Fe Al K
SO, 0.0114 13 - -
MnO 0.0025 4 0.0027 3 0.0078 4
K,0 0.0034 12 - 0.0087 11 Fe Al Fe
S - 0.0068 6 0.0087 6
P - 0.0061 5 0.0078 6
Na,O — - 0.337 17
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Fig.6 The single (a,b) and the polarizing{e: d) microscope pictures of green color sample
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