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[ Abstract ] Objective: To study the element spectra of six kinds of calcium mineral drugs, in order to
establish a rapid and environmental friendly analytical method to identify the authenticity and quality of mineral
drugs powder, including the similar composition samples. Method: In this experiment, samples of Gypsum
Fibrosum, Stalactitum, Ophicalcitum, Fluoritum, Os Draconis and Spirifer were crushed to 200-mesh powder.
Afterwards the samples were pressed into directly pellets, and determined by X-ray fluorescence standard-less
quantitative analysis method. All of the samples were measured within the scope of elements from oxygen to
uranium. A method for characterizing the spectral characteristics of mineral elements were established, with the

square root of K, L, M line intensity as the vertical coordinate and 260 angle as the horizontal coordinate. The
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matched element spectral line coordinates were drawn on the spectra, so as to visually identify the elemental
characteristics of medicinal materials. Result: From the six kinds of calcium mineral drug, 25 elements, namely
Al, Ca, Er, F, Fe, Ga, K, Mg, Mn, Mo, Na, Nb, O, P, Rb, S, Ba, Si, Sr, Zr, Ti, W, Y, Zn and Re, were
detected. The element spectra of the same kind calcium mineral drugs were relatively stable, the element spectra of
different medicinal materials were obviously different. Among them, the content of Ca, F, O, P, S, Si varied
widely, with small changes in Al, Er, Fe, Ga, K, Mo. The content of three Gypsum Fibrosum samples and one
Fluoritum sample did not meet the requirement of 2015 edition Chinese Pharmacopoeia. Conclusion; Compared
with other methods, X-ray fluorescence spectrometry has the advantages of simple operation, simultaneous analysis

of multi-elements and environmental friendliness. It can quickly and easily obtain the elements spectra information

of mineral drugs and identify the homogeneity of mineral drug powder.
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Table 1 Source of six kinds of calcium mineral drug
ELRe 2y 44 Fr S5 ) 7 1l WS 4 i iz £ s [l Y g R
Hrs-1 A g SR B e b 2 [ 2 i 2017 £ 4 A Ophicalcitum
Hrs-2 wEn s 2R PR el A A A8 Hb 24 1l 2016 4% 8 A Ophicalcitum
Hrs-3 s a s SR T Bk 7g AR Ay AE b 24 11 2017 4 4 A Opbhicalcitum
Zsy-1 A AT i AR A A b 24 1l 2017 44 A Fluoritum
Zsy-2 EREES AT g ] b 22 [ 24 1l 2017 4£ 4 A Fluoritum
Zsy-3 pEapa #HAT (RPOIR) IR ST AR 2017 43 A Phih
Lg-1 Je& e THE I - 2l 2017 4£5 A Os Draconis
Lg-2 Je ;yfen (] A A AE Hb 24 Tl 2016 4£ 7 A Os Draconis
Lg-3 T & Sy ien Hw A A A8 b 24 1l 2016 4£ 7 A Os Draconis
Sy-1 11 BIk/L X e i R AT A6 W 25 T 2016 4E 8 H Spirifer
Sy-2 FaE:d BL/L®e Wl I 2l 2017 4£5 A Spirifer
Sy-3 1k Syien i R A 7E W 25 T 2016 47 /A Spirifer
Zrs-1 #hELA i ff A e b 2 [ 2 2017 4F 4 A Stalactitum
Zrs-2 el yig e Hf I N 2 ] 2017 45 H Stalactitum
Zrs-3 LA Ji i il A A AE Hb 24 1l 2017 4: 4 A Stalactitum
Sg-1 aH A () [EE[ ] b2z [ 241l 2017 4F 4 A CE
Sg-2 A AF(RMAEE) i AR A7 A b 24 1l 2016 4£ 8 1 GRS
Sg-3 aE aH L A A AE Hb 24 1l 2017 4£ 4 A Gypsum Fibrosum
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Table 2 Measurement conditions for elements by XRF

A, wW 201 mE BIE Bk
B RS P FuR- 9y /() i JKV /mA

1 LiF200 SC Cu(200 wm) 3.4~24.6 Rb~Sm 50 20

2 LiF200 FC None 5.6 ~76 Ni~U 50 10

3 LiF200 SC AI(500 pm) 34.3~54.6 Co~Dy 50 20

4 LiF200 FC None 71.3 ~142.1 K~V 50 20

5 XS-55 FC None 17 ~54.4 O~Mg 30 33
6 PET FC None 50 ~114 Si~Cl 30 33
7 PET FC None 120 ~ 148 Al 30 33
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Table 3 Results of precision test of Fluoritum %
TTH Jot 4t 23 % RSD
Al 0. 402 9.2
Ca 43.871 3.9
F 41.601 10. 8
Fe 0.517 8.1
K 0. 664 4.8
Mg 0.651 7.7
Mn 0.034 10.5
P 0. 060 7.1
Rb 0. 009 9.0
Re 0. 042 10. 44
S 0.011 6.7
Si 1. 640 5.2
Sr 0. 086 7.9
Ti 0. 047 10. 43
Zr 0. 021 5.9
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Table 4 Accuracy of results of Fluoritum and Gypsum Fibrosum(x +s,n=3) %
GBS % PRI E (B XRF & {4 [UES % T v A E (5 XRF 5 {6
EFEES CaF, 92.57 0. 16 90. 69 e Sio, 0.630 0. 040 0.52
Si0, 6.84 £0. 06 5. 60 Al, O, 0. 140 £0. 140 0.13
P 0.002 4 +0.000 2 - Fe, 0, 0.110 £0. 020 0.12
S 0.043 £0.02 0.022 Ca0 32.300 £0. 040 36. 61
CaCO, 0.02 - MgO 2.470 £0.080 2.68
Fe, 04 0. 124 £0. 006 0.119 K,0 0.026 +0. 003 0.03
K,0 0. 029 +£0. 002 0.030 Na, O 0.014 +0.004 -
Na, O 0. 006 0. 001 - TiO, 0.010 £0.001 -
S0, 40.720 £0. 130 39. 81
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Fig.1 Scan image of six kinds of calcium mineral drug
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Table 5 Element contention in six kinds of calcium mineral drug %
LS ErR=2 Al Ca Er F Fe Ga K Mg Mn Mo Na P
L Zsy-1 0.012 53.450 - 4.493  0.011 - - 0.032 - - - -
Zsy-2 0.078 52.513 - 3.993  0.059 - 0.043  0.034 - - - 0. 005

Zsy-3 1.687 29.247 0.045 1.483  2.151 0.013  2.007 1.517 0.143  0.001 0.049  0.139

L Sg-1 - 25. 657 - - - - - 0. 047 - - - -
Sg-2 - 26. 110 - = 0. 006 - - 0.028 B - . -
Sg-3 0.045 30.213 - - 0.030 - 0.013  0.079 - - - -
LA Zrs-1 0.032  54.617 - - 0. 087 - 0.009  0.078 - - - 0. 009
Zrs-2 0.035 54.720 - - 0. 048 - - 0.052 - - - 0. 040
Zrs-3 0.073  54.057 - - 0. 069 - 0.016  0.084 - - - 0.043
wEA Hrs-1 0.364  43.907 - - 1.030 - 0.037 0.232  0.029 0.029 - 0.023
Hrs-2 0.383 36.570 - - 0.528 - - 3.607 0.024  0.024 - 0.016
Hrs-3 0.188 53.780 - - 0.200 - 0.014 0.053 0.013 0.013 - 0.033
E Lg-1 0.046  38.560 - - 0.031 - 0.014 0.137  0.052 - 0.165 13.217
Lg-2 0.039  38.567 - - 0.032 - 0.015  0.179 - - 0.173 13.033
Lg-3 0.071  39.317 - - 0.061 - 0.024  0.116 - - 0.123  12.690
£ e Sy-1 0.534 49.885 0.022 - 1.901 - 0.215 0.267  0.088 - - 0.014
Sy-2 0.798  48.320 - - 1.187 - 0.297 0.218 0.058 - - 0.021
Sy-3 0.791  48.227 - = 1.313 - 0.299 0.193  0.072 - . 0.011
s 95 S Si Sr Ti W Y Zr Zn Re Ba Nb Rb 0
L Zsy-1 0.008 0.100 0.010 - - 0. 006 - - 0. 042 - - - 21. 667
Zsy-2 0.014  0.675 0.033 - - 0. 003 - - 0.039 - - - 22.000
Zsy-3 0.089 8.996 0.045 0.209 0.097 0.002 0.135 0.040 - 0.046  0.011 0.010  26.333
Vay -1 Sg-1 17.393  0.044 0.016 - - - - - 0.038 - - - 36.333
Sg-2 18. 245 - 0.017 - - - - - 0.035 - - - 37.875
Sg-3 11.78 0.094  0.109 - - - - - 0. 045 - - - 35. 667
WA Zrs-1 0.009  0.081 - - - - - - 0. 049 - - - 22.000
Zrs-2 0.011 0. 061 - - - - - - 0. 054 - - - 22. 000
Zrs-3 0.023  0.200 0.011 - - - - - 0.051 - - - 22.000
A Hrs-1 0.033  3.703 0.040 0.059 - - 0. 006 - 0. 059 - - - 23.000
Hrs-2 0.097 6.562 0.030 0.042  0.028 - 0. 002 - 0. 055 - - - 25. 000
Hrs-3 - 0.218  0.004 = - - - - 0. 054 - . - 22.000
) A=y Lg-1 0.170  0.112  0.336 - - - 0. 008 - 0.057  0.050 - - 33.000
Lg-2 0.225 0.105 0.280 - - - 0. 003 - 0.061 0.484 - - 33.000
Lg-3 0.122  0.212 0.153 - - - - - 0.073  0.06 - - 33.000
£ e Sy-1 0.043 1.340 0.086 0.030 - - 0. 002 - - 0.070 - - 23.350
Sy-2 0. 050 1.980 0.108  0.044 - - 0. 002 - - - - - 23. 000
Sy-3 0. 042 1.947 0.082  0.051 - - 0.002 - - - - - 23.000
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Table 6 Main content of six kinds of calcium mineral drug

2 b i
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HLE PR
i CaS0,-2H,0  >95% Sg-1 89.391
Sg-2 92.204
Sg-3 92.708
MELE  CaCo, =95.0% Zrs-1 96. 780
) 97.507
Zrs3 97.550
WEAH  CaCo, =40.0% His-1 82. 687
His-2 68.577
His-3 58.587
wAYW Cal, =85.0% Zsy-1 94.201
Zsy2 84.983
Zsy-3 93.270
fife  Caco, BB AR Syl 90. 147
Sy-2 88.750
Sy-3 88. 857
S CaCO, =65% Lg-1 76. 233
Lg-2 74. 907
Lg3 73.773
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