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A study of the factors influencing the transparence of Balin Stone

WANG Yan and BAI Feng
(China University of Geosciences, Beijing 100083, China)

Abstract: Balin Stone consists predominantly of kaolinite group of minerals comprising kaolinite and dickite.
The major chemical compositions are Al,O5 and SiO,, with minor oxide of iron, manganese, titanium etc. Balin
Stone has many varieties according to the different colors, and the samples collected in this study are yellow in
color. Transparence is an important factor affecting the evaluation of jade. In this study, several tests were done
to investigate the factors related to the transparency. Transmittances were obtained from the ultra-violet and vis-
ible spectrophotometer, and then the transparencies of the samples were divided into three levels: good, medium
and poor. The scanning electron microscope provides information on the texture of the stone. The kaolinite crys-
tals mostly form a scaly or micro-granular texture. The authors also obtained the particle sizes in samples with
different transparencies. The results of the particle size analysis indicate that the smaller the average sizes are and
the more homogeneous the size is, the better the transparency is. X-ray diffraction were performed for the sam-
ple power, and the X-ray pattern was consistent with the pattern of kaolinite group of minerals standard. The
crystallinity was also calculated to check its relation with the transparency, and the authors have reached the
conclusion that the sample with the maximal crystallinity has the finest transparency while the one with the
smallest crystallinity has the poorest transparency. It is thus held that there are several factors that can affect the
transparency of the Balin Stone, i.e., (D the average granular size: stone with small size will have better trans-
parency; @ the homogeneity of the grain: the more homogeneous the stone is, the more transparent the stone
is; @ the crystallinity: the crystallinity is a parameter that represents the degree of order, and it is inferred that
the more transparent one has better degree of order or has a higher crystallinity; @ the inclusions and cracks in
the stone: it is obviously that their existence will degrade the stone’s transparency. The transparency is a prior

factor for the value of the jade. This study can provide information for researchers, who can apply the methods
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who can apply the methods to other kinds of jade. The result obtained by the authors can also be useful to the

customers. While choosing the Balin Stone, they may at least take the inclusions and cracks into consideration.
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Table 1 Gemological characteristics of Balin Stone 0.0055 0.0065 0.0078 0.011 4 mm
g em? 4
BL-1 1.56 2.604
BL-2 1.56 2.601
BL-3 1.55 2.503
BL-4 1.56 2.595 2.3 X

Al Fe Ti
2002
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Fig. 2 Transmission spectra of Balin Stone
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Table 2 Transparent degree of Balin Stone 1 mm thick
5 18°
O\ DS \\\ U O ~30° 02! 11/ 35°~40°
400 nm 500 nm 600 nm 700 nm B .,
BL-2 1.064  4.721 7.784 10.802
BL-1  0.264 1.213 2.816 4.937 021 11/ k73
BL-4 0.223 0.691 1.370 2.372 35°~40° u n
BL-3 0.030 0.062 0.262 0.401
2007
5 Hinckley 1963 “ ?
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110 111
hl h2
BL2  BL-1 BL4  BL33 S ok 110 110
h 1992
HL>1.3 HL 1.3~1.0
HL 1.0~0.5 HL<0.5 4
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Fig. 3 Particle size observations of samples with different transparences
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Fig. 4 Particle size comparison of samples with
different transparences 2002 2004
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Fig. 5 Designed procedure of crystallization indices of kaolinite group minerals
3
Table 3 Crystallization indices of Balin Stone 2002 2004
BL-2 BL-4 BL-1 BL-3
0.979 0.911 0.705 0.556
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