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Abstract: In order to investigate the relations between mineral-constituent features and IR emission ability of the
Sibin Bian-stone,a detailed study of the Sibin Bian-stone samples has been conducted by using the Raman spectros-
copy and high-resolution transmission electron microscopy. The Raman spectroscopic study has not only confirmed
the existence of fine-grained pyrite,anatase and graphite,but also revealed that two broad peaks of graphite are al-
ways presented in the spectra of calcite, pyrite and anatase respectively. The TEM and HRTEM studies show that
the calcite grains of the Sibin Bian-stone is composed of numerous nanometer-sized crystals, with nanometer-sized
graphite commonly in the interstices of calcite grains. The highest content and the largest thermal capacity of nano-
meter-sized calcite crystals are the most important mineralogical background for the good thermal radiation property
of the Sibin Bian-stone. The common presence of nanometer-sized graphite in the Sibin Bian-stone not only enhanced the
thermal conductivity and heat-storing capability of the Bian-stone, but also resulted in the high infrared emission rate be-
cause of its good infrared emission capability. The good pyroelectricity of pyrite,the good infrared absorption and reflection
capability and high photoelectricity transformation rate of anatase subordinately enhanced the infrared emission capability of
the Sibin Bian-stone. It is believed that the combination of good thermal properties of the above 4 minerals make the Sibin
Bian-stone as an useful material with very good physiotherapical functions. Hence, the Sibin Bian-stone have widely been
used to make acupression and acupuncture tools for stimulating the circulation of the blood in vessels and relaxing muscles
and joints of human beings by utilizing its infrared thermal radiation property.
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Note the presence of two graphite peaks in the
spectra of (a), (c) and (d)
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Fig.1 Raman spectra of calcite(a) , graphite (b),

pyrite (c) and anatase (d) in the Sibin Bian-stone
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The upper-right round grain is possibly a clay mineral
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Fig.2 TEM image of a nanometer-polycrystalline

area of calcite
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Fig. 3 High-resolution lattice image of a local

nanometer-crystalline calcite in Fig. 2
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Fig.4 High-resolution lattice image of another local

nanometer-crystalline calcite in Fig. 2
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Fig.5 High-resolution lattice image of a few

nanometer-crystalline calcite grains
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Fig.6 High magnification image of a graphite grain (light

gray) in the interstices of calcite crystals (dark gray)

B7 ~E6 LBMESTRERBRBRIE

Fig. 7 High-resolution lattice image showing the clear

lattice fringes of graphite (upper part in Fig. 6)
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The low-right part (white color) is the area damaged

by the ion beam during ion thinning
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Fig. 8 High magnification image of a round

nanometer-sized graphite grain
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Fig. 10 Low magnification image of a clay grain

in the interstices of calcite crystals
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Showing the lattice fringes of graphite and

a nano-crystal of calcite (c)
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Fig. 9 Enlarged image of the right part of the

round graphite grain in Fig 8
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Showing the graphite layer on the grain surface
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Fig. 11 Enlarged image of the clay grain in Fig 10
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