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[Abstract] Objective; To analyze the polarized light microscopic characteristics, the composition of

physical phases and their relative contents of Maifanitum from different origins, and to establish the Fourier
characteristic fingerprint of Maifanitum powder crystals by X-ray diffraction (XRD). Method: A total of
26 batches of Maifanitum samples were selected, and the microscopic characteristics of the sample powders and
grinding flakes were observed by polarized light microscopy under single polarized light and orthogonal
polarized light, and the main phase compositions and their relative contents were analyzed by powder crystal
XRD technique, and the XRD Fourier characteristic fingerprint of Maifanitum was established. The incident
light source of XRD was Cu target KB radiation, the light tube voltage and light tube current were 40 kV and
40 mA, respectively, the divergence slit was 1°, the scattering slit was 1°, the receiving slit was 0.2 mm, the
scanning speed was 5°-min" with continuous scanning and scanning range of 5-90°(26), and the step length was
0.02°. Result: The polarized light micrographs of powders and grinding flakes of Maifanitum were obtained,
and the main phases were plagioclase, potassium feldspar and quartz, and a few samples also contained illite,
pyrite, iron dolomite, calcite, iron amphibole and chlorite, etc. The relative total content of feldspar phases was
61.9%-82.4%, and the relative content of quartz was 12.6%-33.6%. The XRD Fourier fingerprint analysis
method of Maifanitum with 13 common peaks as the characteristic fingerprint information was established, and
the similarity calculated by the mean correlation coefficient method was 0.920 9-0.997 7, the similarity
calculated by the mean angle cosine method was 0.940 5-0.998 4, the similarity calculated by the median
correlation coefficient method was 0.921 1-0.997 5, and the similarity calculated by the median angle cosine
method was 0.947 5-0.998 2. Conclusion: The polarized light microscopic identification characteristics of
Maifanitum are mainly plagioclase, quartz and potassium feldspar, and the technique of powder crystal XRD
Fourier fingerprint analysis can be used for the identification of Maifanitum.

[Keywords] mineral medicine; Maifanitum; X-ray diffraction (XRD) ; fingerprint; polarized light

microscopy; quality control; composition of physical phases
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A1 A BRI BI K A, R TR IR R 55 5 26 08 1 X 4% A WA KR S HEAT 20 BT, 45 S 4 R b K 28 A 1 A
i AT AT, 3 R R LG AR B A R . 25 X R A BUTE 61.9%~82.4% , H i B i BIK HE P
TR Y BB Ry 0.14 B, v] 23 B0 28 BIRE & M1T W K M15>M20>M21>M1>M19>M14>M11>M 8>
M14 . M15.M19 .M20 )3k —2& , # 5t M2 M3 M5, M26>M23>M12>M22>M5>M25>M 18>M24>M 6>
M8 M12 IH Ry —2& B M1 M21~M26 4 R —2%&, M2>M10>M4>M3>M7>M16>M9>M17>M13, K £1
FE 5 M4 M6 . M7 .M9 . M10 . M13 M16~M18 4y — e s s RN WU T I % S P
e HRR T HL O N SE T R RE SR BT R O — 28 0 R R A S B A R T A S RO 12.6%~33.6% -

F1 EFRARRNT YRS REENRESH

Table 1 Mineral composition and relative content of Maifanitum samples %
ELRE BHC AT Fap A e s Cixika LR [PNEFYE I3 A1 BRIN A EhA
M1 64.1 14.3 15.1 - 1.8 0.5 2.5 - - 1.7
M2 553 16.6 13.6 5.0 6.4 0.3 1.0 1.9 - -
M3 54.9 21.3 11.5 - 8.2 0.4 1.3 2.4 - -
M4 48.2 29.8 18.4 - 0.9 0.3 1.6 0.8 - -
M5 59.4 21.2 13.2 - 3.4 0.2 1.1 1.4 - -
M6 55.0 23.8 14.8 - 3.8 0.3 1.3 1.1 - -
M7 53.1 29.7 12.8 - 1.4 0.3 1.6 0.9 - -
M8 56.5 19.1 19.9 - 0.9 0.2 1.0 - 2.4 -
M9 46.8 32.8 16.8 - - 0.3 1.8 1.5 - -
MI10 52.3 27.9 15.2 - 2.2 0.3 1.1 1.0 - -
MI11 68.3 17.8 9.3 - 1.4 0.2 1.4 - - 1.8
MI12 60.7 19.8 14.4 - 2.2 0.2 1.5 1.1 - -
M13 49.0 33.6 12.9 - 1.7 0.4 1.3 1.2 - -
M14 69.6 16.1 9.2 - - 1.9 0.9 - 2.1 -
MI15 72.6 14.9 9.8 - 1.3 0.4 1.0 - - -
Ml16 46.9 31.0 18.7 - - - 2.1 1.3 - -
M17 46.8 32.7 16.6 - - - 2.2 1.7 - -
MI18 56.0 25.5 15.5 - - - 1.7 1.3 - -
MI19 67.6 15.1 11.2 - 1.9 0.2 1.3 - 0.8 1.8
M20 68.0 16.1 12.6 - - 0.3 - 2.1 0.9 -
M21 66.4 12.6 13.6 - 2.3 0.3 1.6 - 1.0 2.2
M22 63.4 14.2 11.6 5.7 2.6 0.3 1.4 - 0.9 -
M23 60.7 13.6 14.5 5.4 2.5 0.2 1.3 0.8 0.8 -
M24 57.6 12.9 13.8 8.2 4.5 0.2 1.2 0.8 0.8 -
M25 59.1 16.0 13.5 6.0 2.7 0.3 1.5 1.0 - -
M26 61.5 12.6 13.9 7.9 1.9 0.2 1.0 0.9 - -

- R K

3.3 Z Wi XRD Fourier #§ SCEI B dE vr ARHE %, DL IS S 1 MRRE N A4 RE . R 22 R AR LS A UL
XRD MR S5 R 75 BUAS A7 51 A B LA R S| BE 0 AT 30 S0 R & 0 F 3 05, #S7 #2 R A 25 6 (1 XRD
JH Origin 2019b 4K 1 4b B , 153 %% #£ & XRD & jin &l Fourier 4§ 80 3%, DLIA] 1.
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BEl1 Zi{EFA M XRD Fourier 54 B i
Fig. 1 XRD Fourier fingerprint of Maifanitum

3.4 EWA M XRD Fourier 15 80 % 4 B

3.41 XRD g brE T 0 1R O 1 BE (width)
1.0, % /& (height) 2.0, & /) I 2 (minimum height)
1.5, WA RiAE 2 28 2dsind=nA SR AT S A& B HE (d) , 5K
Fon=1,1=1.542 8x10" m; 1 N5, d/(I/1,) &~ H:
AT SR Ve AL 1, ST XSRS B 170, R AT SR AR X 5
B o 26 HUFE T A I A7 FN d BCPE TE DL B 5 SRR R
L

%2 Z{RA XRD Fourier 35 8L B i I L E & 47

3.4.2 XRD K& i Origin 2019b £ 4 %) 22
AT RE A 98 SR AT T AR . AT RS
e B 45 K A S A R AE 1 134, 15 51 45 6457 (20)
S XL 171, 45 F AT W EL 04T D 15 5 s i B i A
B @ 5 PDF AR UE R v AT VL IC , i i 22 YA AT
SEE2.3.4.7 50 EB2AEARK A ;5.8 5%
FEHE MK A;1.6.9.10.11,12, 13 50 F 2
U5 )& k£ 0

3.4.3 AHRUEIEMN SR &IN5 2 2 R
41 XRD Fourier £ fiE 48 40 K 3% , AR 48 42 " 47 XRD
Fourier 1§ £ 3% b £ R AE 04 19 20 . 171, VL 45 A $49 {8
S5 B R AR 6 2 B0 F e fA ax sk i B R
AR RLBE DS D 36 2 4 B I 26 1L 2 IR A R
iz YA Je f 4k 5% 315 A O B0 A iR TR T B R A
U $4>0.94 , B4 Ko rh A7 F50RH OC 2 8500 15 R AR A
FE$5>0.92, H 32 1 A% 5% 10 F B BT A5 A 40 B 32 3k 5 A
KRBT B AR AR B R, W] DL ST R 1 XRD
Fourier 48 2 3 . H ih A 5C RBOL 5 I M R 5%k
B 25 SRAEAE — 0 22 57, U WIS W) 7 1 22 1A 79 20 B
WA FAE 22 5

Table 2 Similarity evaluation on XRD Fourier fingerprint of Maifanitum

. ESIERIIPS Wfide s POEOHEE POk A B ESIERIiPS Wfide s POEOIEE RO A
M1 0.988 3 0.991 8 0.985 1 0.989 4 M14 0.962 0 0.974 6 0.961 1 0.974 2
M2 0.938 3 0.956 7 0.927 3 0.949 3 MI15 0.990 5 0.993 7 0.987 5 0.991 7
M3 0.987 0 0.991 0 0.989 5 0.992 8 Ml16 0.928 4 0.948 2 0.934 0 0.952 4
M4 0.9310 0.951 4 0.942 4 0.959 4 M17 0.955 8 0.969 4 0.961 6 0.973 4
M5 0.989 5 0.992 9 0.992 0 0.994 2 MI18 0.938 8 0.9579 0.948 6 0.964 5
M6 0.988 7 0.992 4 0.992 7 0.9950 M19 0.9399 0.959 2 0.928 6 0.9515
M7 0.981 6 0.987 0 0.986 3 0.990 3 M20 0.9421 0.958 7 0.934 0 0.953 2
M8 0.997 7 0.998 4 0.996 8 0.997 7 M21 0.956 5 0.969 9 0.946 4 0.963 1
M9 0.9709 0.978 4 0.976 3 0.982 4 M22 0.9858 0.990 5 0.980 3 0.986 8
M10 0.9209 0.940 5 0.933 1 0.949 6 M23 0.9727 0.982 0 0.966 6 0.977 8
M11 0.966 6 09779 0.958 3 0.9722 M24 0.9320 09550 0.9211 09475
MI12 0.9959 0.997 3 0.997 5 0.998 2 M25 0.9710 0.980 8 0.976 1 0.984 1
M13 0.928 9 0.945 6 0.940 5 0.954 2 M26 0.994 5 0.995 8 0.9933 0.994 8

3.4.4 IRLUEE RIS MR E R HT(PCA) ik
% 1 XRD Fourier 78 20 K i v 13 A~ 3L 1%, IF
V5 SR T 5 RO R AT AR AL AL 3 AT R IR
A3 BT RV E 2 4, A5 22 WA 2 R IR, L 5
SRR BN R . S5 SR BN 26 RS AT IS T =
2, HoPRRE i M2 M 19~M21 . M24 I — 25, kE 5y
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e E )y 2% TUHE % 81.405% , 3 W 5X 24 F R 4y AT
LA by 4 THT ML 26 AIE 22 1A RE AR B s B
T WL 4,45 - R PCL 2y T 44T 15 2~8
HAF S, P g 6 Sy AR G, Hoar 6 A AT I 14 Oy 1
FHOC ;% PC2 SE M4 KA AT 1.6.9~13, HH
JIFE A . R SIMCA-P 14.1 4k ¥ %4 , 75 PCA
553 L, U3 it R BRI kA et 45 R B 26 it 2 T
AT A FEAR 5y o =28 i — 2D UL BN [ 77 b A R A
SRR AT

*3 ZRAIMSBMAEERFTERBE
Table 3 Eigenvalues and variance contribution rates of principal

components of Maifanitum

PR E {1 SRR A7 A
PO PRI Bt FET RilE
TURERe, TR ER% WK% TER%
1 6.002 46.173 46.173 6.002  46.173 46.173

2 4.580 35.233 81.405 4.580 35.233 81.405

x4 HRAEHSEFHTER

Table 4  Factor loading matrix of principal components of
Maifanitum
25 PCl PC2
7 0.951 -0.079
8 0.948 0.254
3 0.938 0.224
4 0.878 0.362
2 0.860 0.441
5 0.788 0.381
11 0.332 0.871
1 -0.327 0.845
10 -0.176 0.791
12 -0.514 0.782
9 -0.200 0.698
13 -0.521 0.651
6 -0.604 0.608
4 itig

Fe W 2 AT R O £ 5, BT R A A
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SR 55 AN [, 5 B0 A I 25 S R, B ] —
Hb 5 B8 IE 00 2 AR A LR A W AR 2 B —
S KUk bl AR BT R AR A TP K A K
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R EEHA, T E Mo Mg Ti %%, A KA 260
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Z W Pb.Hg .Cr.As MU £ K U . Th . Ra ¥ L T
Mo A T B XA AR L E R &
WAL A SR A AR ST A I 2R A
H KA 28R N TR S B >60% , L LB UG PR RE
) R e
H R, ¥ A WA 56 22 0 A1 25 B i ' b SRR AIE K
¥ s XRD Fourier $§ £ 3% 70 A 7 15 9 4GB o
AR SCHIF G AT, 2240408 AR BB B i o't S ik T L
B A AT B A EEYARRIE . B A XRD 4>
B o] 1S [ 7 4 2 A7 3 B A 4 S B
AL R A, FLAE X R R A Y 84.3%~
97.3% , AFLBE AN [R] B 5 BT 5 DAt 9 AH 34T SR 24 b7
K BEH HH [ 7 Ml 22 U AR B B ) 2 U
) 7= Ml 22 A 1) B EEY) A R o 3l A B 2
WA XRD K3 S WA A5 B, & A [|] 7 1 A [m] 4t
WK 2 RATRE B9 XRD 8 48 B0 3L A A, A
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