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- - . 250 mL, ICP-OES COj; (Space group ~ Pmcn, d-spacing . 3.396, 3. 273,
R 2. 870, 2. 732, 2. 700, 2. 484, 2. 410, 2. 372, 2. 341, 2. 329,
2189, 2. 106, L 977, 1. 889, 1 882, 1. 877, 1. 814, 1. 742,
2 1L 729, 1. 725, 1. 619, L 558, L 553, L 499, L 476, 1 467,
1 412, 1 410, L 404, 1. 261, L 240, 1. 236, 1. 206)
2.1 XRF Si0, (Space group P3221. d-spacing :
XRF s (Ca) 4, 252, 3. 341, 2. 455, 2. 279, 2. 235, 2. 126, 1. 978, 1. 816,
O, (Na) (Mg) . (AD . 1. 800, 1. 670, 1. 658, 1. 607, 1. 540, 1. 452, 1. 417, 1. 381,
S, . (Fe. (Sn s 1, 1374, 1. 371, 1. 287, L 255, 1. 228, 1. 199)., 1
3,
Table 1 Determination results of elements in Tibetan
medicine Fanshi by XRF/ % Table 2 Determination results of elements in Tibetan
Element 1% 0% 3% e 5# 6% medicine Fanshi by ICP-OES/ %
0 44, 231 44,135 47360 43 247 43,424 45, 045 Element 1% PE: 3% I 5% 6%
Na 0. 465 0561 0. 049 — 0. 036 0. 055 Al 0,033 0014 003 00061 0 040 0 058
Mg 0.407 0,295 0 164 0425 0178 0. 645 Ba 0.0011 00040 0.0016 0 013 0 0033 0 019
Al 0. 070 0. 028 0.278 0. 015 0. 186 0. 421 Ca 37. 91 37. 81 36. 82 38 45 38 23 35. 65
Si 0.146 0067 0. 757 0.039 0.577 1 045 As 0019 0 012 — — — —
- - - - 0. 004 - Ag 0. 027 0.0026 0 028 0 027 0 026 0. 027
S 0.339 0505 0036 0 101 0. 026 0. 033 Cr — — 000072 — — —
Cl 0. 228 — 0.013 0.009 0 007 0. 012 Cu — — — — — —
K - 0.025 0059 - 0. 04z 0. 066 Fe 0. 63 0.33 0071 0026 0. 063 0 50
Ca 40, 936 42 018 40. 707 42 073 43. 125 40. 608 K 0. 094 0. 035 0. 018 0.0068 0. 015 0. 026
Ti - - 0. 021 - 0. 015 0 027 Mg 0. 37 0. 22 013 0. 37 0. 14 015
Fe 0.879 0421 0116 0017 0. 102 0. 974 Mn 0.024 0.040 00016 0.0070 0.0018 0.0085
Sr 0.078 0087 0016 0. 021 0. 087 0. 029 Sb 0014 00056  — — — 0. 010
As 0. 023 - - - - - Na 0.26  0.28 00057 - 0. 011 0 042
Ba - 0.031 0029 0 043 - 0. 051 S 0. 34 0.51 0.036 0.100 0. 026 0 033
Mn 0. 036 0. 065 - 0. 012 - - Sr 0.057 0.069 0 011 0013 0062 0 021
Ni 0. 012 - - - - - Zn 0. 008 1 0.0067 0.0056 0.0037 0.0023 0.001 3
Zn - — 0. 006 — — — Ni 0. 002 8 0. 0052 — 0.002 1 0.0035 0.0019
Note: “—”means the content below the limit of detection TiO,  0.00074 — 0.00059 — 000086 0. 002 8
2.2 ICP-OES Si 0.15 0,067 076 0039 0.58 1 045
ICP-OES s (Ca), Note: “—” means the content below the limit of detection
(Mg). (AD. (Na), (Sb. (K),
(Ag), Ba), (Fe)., Mn), (S, (Sn., Zn)
) 2,
2.3 XRD
XRD s
(Mg, o3 Cay, 47 ) CO; (Space group R-3c¢, d-spacing f l JAL A ’6”
. 3845, 3. 025, 2 831, 2 489, 2 279, 2. 089, 1 922, - 'J . hro ‘4»5
1. 905, 1. 869, 1. 622, 1. 600, 1. 581, 1 521, L 513, L 504, 2,3
1 469, 1 437, 1. 416, 1. 353 , 1. 334, 1. 293, 1 281, L 245, .l . l R———
1 231, 1 215). (Mg, 06 Cay, 955 ) CO; (Space group 10 20 30 40 50 60 70 80
R-3c. d-spacing . 3837, 3020, 2 827, 2 484, 20C)
2. 274, 2. 085, 1 918, 1 902, 1. 866, L 619, L 597, L 578, Fig 1 XRD spectra of Fanshi samples
1. 518, 1 510, 1 501, 1 466. 1. 434, 1. 414, 1. 350, 1 332, form different Tibetan regions
1L 290, L 279, L 242, 1 229). CaCO; (Space
group R-3¢, d-spacing 3. 854, 3.035, 2 844, 24
2494, 2. 284, 2. 094, 1. 927, 1. 913, 1. 875, 1. 625, 1. 604. ’ 6

1525, 1. 518, L 509, 1. 473, 1. 440, L 422, 1. 356, 1. 339,
1296, 1. 247, 1. 235), s Ca-
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Table 3 Determination results of component forms , (Mg,Ca,—,)CO; CaCOy
in Tibetan medicine Fanshi by XRD Ca® Mgt , , .
Sample  Component name Chem. Formula Score  SemiQuant/ % s (Si0;) , XRD
17 Calcite, magnesian  (Mgo, o5s Cag 03)CO5 68 100 C . 10%. . 6
- Calcite CaCO; 81 89 . .
- Calcite, magnesian (Mg, 064 Cag, 936)CO3 30 11
g% Calcite CaCOs 88 98 7 6 °’
Quartz SiOs 35 2
" Calcite CaC0; 74 - ’ ° . . .,
Aragonite CaCO; 54 - ’
. Calcite CaCO; 73 93 oo T -
Calcite, magnesium, syn (Mg, o3 Cag 97)CO; 28 7 7, s s s
Calcite, magnesium, syn (Mgo, 03 Cao 97)CO3 70 70 s R s
6% Calcite CaCOs 54 28 N ,
Quartz Si0, 27 2 . ., . .,
Note; XRD can’t detect the amounts of both forms of CaCO3 in 4% sample . ( R ) , ) . . R ’
Table 4 Results of the identity reaction of carbonate . ’ ’
Ttem 1# 2% 3% 4% 5% g% Caleium o
carbonate « ” « ”
Airbubble  + + + + + + + . . ’ y T
White precipitate -+ + + + + + + . Y . ’ ’
Note: “+4"means reaction h ’ ’
s ’ s | ’ s s e o
3 7, % . » ¢ 7,
“( y o R § »
X (XRF) . S mo ( )
(Ca) () 40%  43% ; ( ) . 6 .
1%, (el [ KAl s N
(SO, COHD ], (CuSO, « 5H,0), (FeSO, - s (Ca). 0)
TH,O) (Fe; O3 « 2S0; « 10H,0) ©, s (
o N N N ) o s
XRF . ICP-OES s s
o . (Ca) ,
35% . (AD. ((K). (Fo. (& o
0.1%. ICP-OES ; .
(@)} o (Ca) o
s (Ca) B
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The Chemical and Structural Analysis of Tibetan Medicine Fanshi

LI Cen', Lengbencairang”, Sanglao’, Gongbudongzhi*, DU Yu-zhi', WEI Li-xin'*
1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810008, China
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Abstract The element and microstructure of Tibetan medicine Fanshi were investigated, in order to explore the material basis of

Fanshi. X-ray fluorescence spectroscope (XRF), inductively coupled plasma optical emission spectrometer (ICP-OES) and X-ray

diffraction (XRD) were used to assay the Fanshi samples from different Tibetan regions. XRF and ICP-OES analysis show that

the main elements in Fanshi are Ca, O and C, but also contain some kinds of minor elements, such as Mg, Al, Na, Si, K, Ag,

Ba, Fe, Mn, S, Sr, Zn and so on. XRD analysis shows that the main material structures in Fanshi are (Mg, Ca;_,)CO; (rhom~
bohedral, R-3¢) and CaCO; (rhombohedral, R-3c), but also exists a small quantity of CaCO; (orthorhombic, Pmcn), SiO, Chex-
agonal, P3221), etc. The data of element and structure in Tibetan medicine Fanshi have been acquired by XRD, ICP-OES and

XRD, and that is beneficial to exploring the material basis of Fanshi.
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