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Petrological and Mineralogical Study of the Sibin Bian-stone I.Relations between Its

Petrochemical and Petrotextural Features and Its IR Emission Ability
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Abstract. The Sibin Bian-stone 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, radioactivi-
ty,and normal emission power of the Sibin Bian-stone 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 um sized pyrite,anatase and graphite, dis-
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
gm spectrum zone,indicating that the Sibin Bian-stone 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 Bian-stone being of good physiotherapical functions when it is heated because
of its good infrared emission feature.
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The pencil is used as a scale
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Fig.1 Photograph of a Sibin Bian-stone plate (BS-0 sample)
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Fig. 2 Photograph of some small Bian-tools

made of Sibian Bian-stone
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Showing the microcrystalline calcite aggregates and the coarse-grained

(middle-right) and {ine-grained opaque pyrites; The scale length is 100 ym
E 3 WER A (BS2) M EH B mAEEMER WA G BB A

Fig. 3 Photomicrograph of the Sibin limestone (BS-2) 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 Bian-stone
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3.1 EREHTHNMETESH
BS-3 SR I 2 4 R CaO & Bk
52.26%,MgO #1 SrO B & BMARML (& 1., £
43.91 % iy be sk &R K CO., A HA A 1y CaCO; &
BN 96,17 Yo, BLIARE R B —F A WS dia KA .
~ WBS-3 BERHE AR 35 W E LR ICP-MS 5
MERRDOWMH AREHTENETEHMRT
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0.094pug M1 24. 73 pg/g, B34 K F GB 18584 -
2001 EFARME(Pb = 90ug.Cr = 60 pg/g) HERK,
Ht, N2 R B & R A 6 KA — %
LW EFELELA.
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Table 1 Bulk chemical compositions of the Sibin Bian-stone % (wt)
ik Si0: TiO; Al O3 Fe, O3 CaO MgO SrO K:0 Na, O BRE B
7 0.78 0. 40 0.02 0. 37 52.26 0, 60 0.33 0.04 0. 84 43.91 99. 95
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Table 2 Contents of trace elements in the Sibin Bian-stone pe/e
JL#E Se Ti \ Cr Mn Co Ni Cu Zn Rb Sr Y
AE 0.523 149,74 0. 56 24,73 21,92 1.294  10.732 46.7 17.62 1.722  2810.8  2.241
TLE Zr Nb Cs Ba La Ce Pr Nd Sm Eu Gd Th
HE 1. 862 0.17 0.104 38. 54 3. 684 4,007 0.595 2,139 0. 384 0.071 0. 341 0.058
L& Dy Ho Er Tm Yb Lu Hi Ta Pb Th U
TR 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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oo P 000 358 T St 44 R 5 R S e A R I A T 4
B (FR 4.5 BoR, P00 55 8 E (164 nGy/

the Sibin Bian-stone % (wt) h) oA JEE (9 E 3 (170 nGy/h) £, % Th.? Ra #l
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Tax/°C (PC) (TOC) (MINC) HETHAAES T 490 min B M B 6] 7y, & 48

1 419 0 0.09 10.76 WET 12 K, A 8K 45 R B 0(Bg/m?) ,

2 419 0 0.09 10. 47 U B I AZ 41 R — RO R A BRI B A

Ty 119 0 0.09 10. 62 =
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Table 4 Gamma ray intensity of the Sibin Bian-stone nGy/h
me 1 2 3 1 5 6 7 8 9 10 11 12 EH
BEH 164 169 162 169 159 166 166 162 163 162 163 165 164
L 180 181 171 172 169 165 169 167 165 163 164 171 170

F5 MREAHMBEHETERNLER T 5X5 em’® FORFR G B R K BT ER, F B 2 3R B

Table 5 Gamma ray activity of the Sibin Bian-stone

" BE BT & WisE  PMESHER SRR
g /Bq -« kg! /i /1.
Th-232 1140 ¢ 4,20 0.017 0.034
Ra-226 700 ¢ - 3.30
K-40 642 ¢ 36.97
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3 HeRE S B AE R IR A 0. 923, KB K
N 0.901, [ KA N 0.900, HHMEHNA,
I ) SRR BB R S R A A B 10 BB AR
.20 0. 96~0. 97, A T4 1 i BB AR 409 K Y
KGR Ik 0. 934, 1 o B RS A FE RS AR
M % 5F 3 ALKy 0. 862, B 2 44 K B % &I AR 1 & 5
KA AT 0.914, HILET LINER 4 & 5 F 2 M
MEMLTE 8~14 pm MY 4T AN B B A JEH 4 )
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HK. 7oA B89 SRy naBEREN
400 K Bf AL AR (K 6) , BIEE R A L
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MAUFBERS. WEZAWAKA T 6K E
AT Y R J5 R B BT I e B R B 4 5 B0
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g, (0 S MR IT, TCEERE U B IR AT A B R A 6
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Table 6 Thermodynamic parameters of 4 kinds

of minerals at 400 K &1

s u WA/ B/ /7 - HEfE
K1+ mol?! K71 emol! K« mol! /kJ
FBa 86.73 —1204. 57 95.99 —1232.90
3 69. 03 —164. 82 72. 28 —193.73
$ekm 64. 02 —926. 90 67. 56 —953.92
A & 11.98 —1.05 8.75 —2.45

B EARMRGE — MR = A AR I A
PRAES, WA RIE LT TR c M Em
ERMEET cF RS, RERRES A
24 X107 FI—5X107°, SLIRHM, HEA &
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KIEST, FEARE S ERIBR N R R s et
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H. B AaEMRE R AR EWNER A
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GLER, WEEARE—MERRBEHRRS
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TR AHARRAEREFEIER AR RIFHHBRM
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