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Table 1 Gypsum producing area., color, transparency

and shape information table

5 5 7 B2 i, %W
1 FE-1 INZR & ok RE A Sl
2 FE-2 INAFE F4R REGO 2 37
3 -3 INRFE 4R RE@ R B
4 - -4 INFRFE 408 ka@ A% W
5 &5 INARFE 4R Ra@ Sl
6 -6 INARFE F4R SR AN 3% W
7 -7 INARFE 4R SR KW
8 -8 INARTE 40k SRE) i
9 -9 INARFE 4R RE@ 2 3% B
10 -1 INAR R ek SREN AN 3%
11 -2 INAR % Hok AR C) i 1
12 -3 INAR %% ek SREN Sl
13 T -1 WAL A4k SR 2 37 B
14 Je -2 WIALIRTT R HER SR 2 3% B
15 Je -3 WAL 4k SR i W]
16 JA1l-1 PUNIE L 2R 4tk = 35 B
17 JE 1i-2 PUE L 4R SREN 2 3% B
18 -1 WALRIE L4tk Ram 21 3%
19 7 3 -2 WALRIIR 4Rk R AW
20 N % -3 AR SR 3N EREN AN 3% W
21 -4 WALRI I ek REA 2 3% B
22 N 3-5 WAL R R4k SR R W
23 L 9K-6 WALRI B AR EREN AN 3% W
24 N IR -7 B SESE 3N SREN AN 3% B
25 3-8 WIALR B A4k M 2 3%
26 SO 9K-9 I EIAE SES R RN 1 i W
27 RR-10 WAL AR 4Edk = A7 W]
28 BE-11 WAL RIR A4k SREN AN 3% W
29 RidE-12 AR A4Ek Ra@ R B
30 MEME-13 0 WAAERIBK  LF4ER %G A% W
31 %1 WALHITT ek REE i W
32 £ %-2 WAL gtk RE6 AN i% W
33 £ 2%-3 WAL gk %G KW
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Fig. 1 Laser particle size analysis results of Pingyi-2 decocted
fluid (a) and suspension (b) (showing consistent with

pure water, no residual particles)
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KAERTEEZAE 0. 005~0. 4 mm Z i) . R ARURL K/NE 0. 01
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(a): FE-6; (b): Wik 7-15 (o : HH-2; (D, (e): F%-1; (D: JHIl-1
Fig. 2 Variation of gypsum particle size under a polarizing microscope
(a): Pingyi-6; (b): Yingcheng7-1; (c¢): Longyuan-2; (d), (e): Taian-1; (f): Meishan-1
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Fig. 3 XRD spectrums (a) and phase analysis (b) of gypsum
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Fig. 4 Longyuan-1 BSE diagram
1, 2, 3: Gypsum; 4, 5, 6, 7, 8: Anhydrite
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Fig. 5 Ratio of electron probe CaOQ/SrO
in different gypsum samples
The abscissa is the serial number of the electronic probe point, and

the ordinate is the CaQ/SrO value of the corresponding point
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Primitive mantle-normalized multi-element patterns of

Fig. 6
gypsumin five producing areas (standardized primitive
mantle data from Mcdonough & Sun, 1995)'2!
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Fig. 7 Primitive mantle-normalized multi-element patterns of

gypsum aqueous solution from Shandong Province

(standardized primitive mantle data from Mcdonough

& Sun, 1995)12
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The Hypothesis of Medicinal Gypsum Cooling Material

SONG Chen, ZHANG Zhi-jie” , BIAN Bao-lin"
Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China

Abstract Clinical Chinese Medicine commonly used gypsum (CaSO, « 2H,O) to treat febrile diseases. Based on the study of
microscopic crystal characteristics and trace element characteristics of gypsum, the hypothesis that trace element strontium (Sr)
is an important influential element for gypsum cooling is proposed. We analyzed the microscopic crystal structure and trace
element composition of 33 batches of gypsum herbs from five producing areas by optical polarized light microscopy (OPLM),
X-ray diffraction (XRD), electron probe micro-analysis (EPMA) and inductively coupled plasma mass spectrometry (ICP-MS).
The results of OPLM analysis show that the microscopic morphology of gypsum is mainly long columnar and fibrous, and is
related to the original area of gypsum. According to the traditional requirements, the samples with good quality have larger
micro-particles. XRD analysis showed that except for one batch of samples containing quartz impurities, the other samples
showed no other mineral impurities. The results of EPMA analysis showed that the main mineral in the gypsum sample was gyp-
sum and the secondary mineral was anhydrite, which showed a symbiotic relationship. The anhydrite in the micro-area image has
no definite crystal form, and the contact surfaces of anhydrite and gypsum are irregular curves. It is speculated that the anhydrite
is converted from the gypsumin the later stage of mineralization rather than native. The results of ICP-MS analysis showed that
the trace element strontium (Sr) was higher in gypsum, and the highest absolute content of all trace elements. The comparison
with trace elements in the primitive mantle showed that the Sr element is the most stable and enriched trace element in the gyp-
sum sample, which is more than 6 times more than the primitive mantle, up to 176 times. The analysis of the value of CaO/SrO
in the micro-site of gypsum shows that the strontium (Sr) element is statistically uniformly distributed in the gypsum and exists
mainly in the form of isomorphic mixtures in gypsum. The results of the determination of the Sr element content in the aqueous
gypsum solution showed that the dissolution amount of strontium (Sr) in the gypsum decocted fluid and the gypsum suspension
reached 2~4 times of the theoretical value. Gypsum was used in large doses in the clinic, and decocted first can promote the dis-
solution of Sr*". Because Sr has the effect of inhibiting Na. The hypothesis of gypsum cooling: when gypsum is used for cool-
ing, Sr’” and Ca’" are simultaneously dissolved. Sr’" inhibits the absorption of Na® to the body, increases the supply of Ca’" to
the body, and regulates the ratio of Na' /Ca®" one of the positive regulation medium of fever. The material basis for the cooling

of gypsum is the joint action of Sr and Ca.
Keywords Gypsum; Electron probe microanalysis; X-ray diffraction; Sr element; CaO/SrO; Na' /Ca*"
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