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Petrological and Mineralogical Study of the Sibin Bian2stone I: Relations between Its
Petrochemical and Petrotextural Features and Its IR Emission Ability
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Abstract: The Sibin Biar2stone is one of the materials used to make acupuncture tools for stimulating the circulation
of the blood in network vessels of human beings. In this paper, the microstructure, chemical composition, radioactivi2
ty, and normal emission power of the Sibin Biarstone have been investigated and measured by using the modern
petrological analytical techniques. It is found that this stone is a structurally compact micromeritic limestone with
96% (wt) of CaCO; and without toxinic and radioactive elements. 1~ 3 Lm sized pyrite, anatase and graphite, dis2
tributed in the interstices of calcite grains, are observed under microscope. No organic debris has been observed. The
content of organic carbon is extremely low (only 0.09%, wt). Its normal emission power reaches 0. 923 in the 8~ 14
Lm spectrum zone, indicating that the Sibin Bian2stone possesses very good infrared emission ability. We argue that
the high thermal capacity of calcite (86. 73 J/K # mol) and the compact microcrystalline structure are main basic
petrographic conditions for the Sibin Bian2stone being of good physiotherapical functions when it is heated because
of its good infrared emission feature.
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Showing the microcrystalline calcite aggregates and the coars@grained

(middl@right) and fin@grained opaque pyrites; The scale length is 100 Lm
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Fig.3 Photomicrograph of the Sibin limestone (BS2) under transmitted plane
polarized light (left) and cross polarized light ( right)
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Fig. 4 A graphite grain with high reflectance in the
Sibian Biar?stone
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Table 1 Bulk chemical compositions of the Sibin Bia2stone % (wt)
A SiO TiO, ALO; Fe20; Ca0 MgO SrO K0 Na O Rk & BOAF
o 0.78 0.40 0.02 0.37 52.26 0. 60 0.33 0. 04 0. 84 43.91 99. 9%
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Table 2 Contents of trace elements in the Sibin Biai2stone Lgg

TLE Sc Ti \Y% Cr Mn Ni Cu Zn Rb St Y
s 0.523  49.74 0. 56 2473 21.92  1.294  10.732  46.7 17.62  1.722  2810.8  2.241
JLHR Zr Nb Cs Ba La Pr Nd Sm Eu Gd Tb
T 1.862 0.17 0.104  38.54  3.684  4.007  0.595  2.139  0.384  0.071  0.341  0.058
JLE Dy Ho Er Tm Yb Hf Ta Pb Th U
T 0.321 0. 06 0.147  0.028 0.15 0.024  0.041  0.003  0.094  0.283  0.044
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Table 3 Contents of organic and inorganic carbon in
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Table4 Gamma ray intensity of the Sibin Bia2stone nGy/h
HURES 1 2 3 4 5 6 7 8 9 10 11 12 ¥y
A 164 169 162 169 159 166 166 162 163 162 163 165 164
ZN 180 181 171 172 169 165 169 167 165 163 164 171 170
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Table 5 Gamma ray activity of the Sibin Bia2stone

” T LOvE e ARIIREL AR RE
T3 /Bq# kg ! /IRa /1
TR232 1140 ¢ 4.20 0.017 0. 034
R#2226 700 ¢ 3.30
K240 642 ¢ 36.97
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Table 6 Thermodynamic parameters of 4 kinds
of minerals at 400 K (3

5 AR/ T WIS/ TH# 05/ T# H Hifig
K21# mol2 K2 # moP! K2 # mol? /kJ
ViR el 86.73 - 1204.57 95.99 - 1232.90
R 69. 03 - 164.82 72.28 - 193.73
B 64. 02 - 926.90 67.56 - 953.92
VA 11.98 - 1.05 8.75 - 2.45
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