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Spectroscopy and Spectral Analysis
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Fig. 1 Appearance traits of samples
(a): Pyrite; (b): Limonite; (c¢): Red ochre; (d): Magnet
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Table 1 Character identification characteristics and reflectivity comparison
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Fig. 2 SEM images of samples
(a): Pyrite; (b): Limonite; (c¢): Red ochre; (d): Magnet
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Fig. 3 EDS of samples
(a): Pyrite; (b): Limonite; (c¢): Red ochre; (d): Magnet
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Fig. 4 XRD of samples

a: Pyrite; b: Limonite; ¢: Red ochre; d: Magnet
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K2 HARELEXLTFEEESIWNER (ng - kg™')
Table 2 Results of semi-quantitative analysis of natural copper trace elements(mg « kg™')
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Infrared spectrograph

(a); Pyrite; (b): Limonite; (¢): Red ochre; (d): Magnet

EW o, BB & A . AU A B PR R R A
L/RSE N [ -E /3R

i

34

(DMWF P2tk 4 B 2R W0 25 5 90 o 8 2
AL (AR AN . SR O Rl S T SRR e A O 2
RN/ SR LN AW e S S 7 R TR TR SR - & oK 7S
0 WA N RERRE, BJR = R R R EE AT LR A AL AR
PG XX T2 iR & — .

@) WHAR I EEXT LE . 32 BB ALV T . A bl A 5
WERERE O, R NHE R RS G, TN 4 Fh
BRI 25, HLRE A RO RAR . JaiE s ELRBEME . AT AR 40

A .

OB T YRS IEL SRR, ol FW G
SRR 2 SR, R R B R BE T I 4y Sis
ALFN O JGR BB, IE S 3L A 1 9 2% TR (0 A7 7

DR ITELIE L E /AT ER, WA W RETE
FAEARIE, ¥ 54 Cu, Mo, Co Ml Mn, {HAH & KMEILER
FESERER. L2, BRPFHES YD M B, lE&EAH
ti 47 Pb. Sn, Ni fl Yb, f0#4# P47 Zn, Pb, Ga, V, Ge
Hl In, B4 4&H Zn, Pb, Ni, Be fil Sr,

O LAMGIE IR S X SR B MR 45 R/, 79 B
AL AR . AR B B Kb R E Y
BIEATE . BT .



2888 ik 56 4 042 %

References

[ 1] ZHANG Li-gian, LIU Yang-jie(3¢Wifi5, X FE7%). West China Journal of Pharmaceutical Sciences(# 74252472 £), 2020, 35(2) . 183.

[ 2] FU Xing-sheng(f#2%3). Study on Quality Control Technology of Magnetitum (47 Jfi & 5 # 3¢ R #F 5%). Nanjing University of Tradi-
tional Chinese Medicine(Fg 5t E 2 K 2%) . 2012.

[3] WANG Xin, WANG Ze ying(E %, E350). Global Traditional Chinese Medicine(JRER £ 25), 2021, 14(1); 82.

[4] ZHU Mei-xiang, WU Xiao-ming(KFEF, 2/NH). Zhejiang Journal of Traditional Chinese Medicine (Wi /L. H EE4%:5) » 2019, 54(1); 63.

[ 5] JIANG Yan-ping, GAN Yan-xiong, YAN Xin, et al (J§EdE, HEME, ™ 2%, ). Pharmacy and Clinics of Chinese Materia Medica(H
251G . 2016, 7(4); 54,

[ 6] SUN Yi-guo, SHAO Jia-dong, FAN Qian(#p M. HPZZR . f@  f%). Shanxi Journal of Traditional Chinese MedicineCili P #1 £) . 2020,
36(8): 38.

[ 7] LIAO Dun, WEN Shu-hua, LI Xuan(B{ 2, ##%€, 2% #f). Chinese Medicine Modern Distance Education of China(+ [ £ 25 3%
R E ). 2021, 19(3): 53.

[ 8] LU Lifeng, LI Gui-rong, ZHANG Li-qing, et al(f& /I, 25k:5%, 5k K, 245, Chinese Journal of Information on Traditional Chinese
Medicine (P [ R 25 {5 B 288D » 2013, 20(2): 60.

[9] ZHAO Yu-wen, LU Lifeng, LI Gui-rong, et al (R F 3., B 06, 24, 45). Food and Drug(f i 5255, 2017, 19(6): 394.

[10] ZHANG Meng-qun, CHEN Yi-jun, WU Yu, et al (SR @ ff. i HE . % F. %). Journal of Nanjing University of Traditional Chinese
Medicine (B 5t #2245 K4 4400 . 2016, 32(6): 577.

[11] ZHANG Xiao-dong, CHEN Long, HUANG Bi-sheng, et al (54, B ¥, #M, 48). Chinese Traditional Patent Medicine (H1 i,
2§, 2018, 40(2): 404.

[12] LIU Sheng-jin, WANG Rui, WU De-kang, et al(X| ¢4, £ H. R, Z). Modern Chinese Medicine (F [H B H1 24), 2015, 17
(9): 869.

[13] LI Jun-song, LI Chun-lai, CAI Bao-chang (Z=& ¥\, Z2F ¥, 245 B). Chinese Society of Traditional Chinese Medicine, Conference
Proceeding (Hr 48 v [z 24 2% 25 th 25 0 1 43 2% 2009 4= KRBT 25) . 2009 518.

Comparative Study on Mineralogical Identification and Spectral
Characteristics of Four Iron-Containing Mineral Medicines
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Abstract Pyrite, limonite, red ochre, and magnet are iron-containing mineral medicines. There are many fake or mixed-use
phenomena in the market. This is directly related to the inaccuracy of mineralogical identification. This article aims to conduct
mineralogical and spectroscopic identification of four iron-containing mineral medicines through character observation and mirror
identification using scanning electron microscopy (SEM), X-ray diffraction ( XRD), and semi-quantitative trace elements
spectroscopy, and infrared spectroscopy(IR). The results are as follows: (1) The character identification shows that pyrite and
limonite belong to pyrite, the red ochre is hematite mixed with a small amount of limonite, and the magnet is magnetite. (2) The
reflectance of pyrite measured by the reflector is about 53% , the reflectance of limonite is about 50% , the reflectance of red
ochre is about 47% , and the reflectance of the magnet is about 20%. There is no internal reflection, and it is a homogeneous
body. (3) SEM observation revealed that the pyrite is cubic, the limonite is a nodular aggregate., the red ochre is granular, and
the magnet is massive. (4) XRD results show that the main diffraction lines in pyrite are 2. 704 (10), 1.631 (9), 1.912 (8),
2.704 (10), 2.513 (8). The content of pyrite and limonite is about 95% , 5%. The main diffraction lines in limonite are 2. 705
(10), 1.631 (10), and the content of pyrite is about 99%. The main diffraction lines in the red ochre sample are 2. 702 (10),
2.519 (9), and the content of hematite is about 95% ,and 3. 351 (10), 4.250 (8), 1. 800 (8), quartz is about 97%. The main
diffraction lines in the magnet sample are 7. 030(10), 2. 957(9), 2.525(8), 2.094(7), 1.460(6). the content of the magnet is
about 98%. (5) Semi-quantitative analysis of trace element spectroscopy shows that the types of trace elements are Cu, Mo,

Co, and Mn, but pyrite contains Yb, B, limonite contains Pb, Sn, Ni, Yb, red ochre contains Zn, Pb, Ga, V, Ge, In, and
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magnet contains Zn, Pb, Ni, Be, Sr. (6) The IR shows that the characteristic spectrum lines of pyrite are 417, 343 cm™'; the
limonite is 413, 345 cm ' ; the red ochre is 569 cm ™', and the magnet is 1 083, 531, 452, 320 cm ', It is not easy to effectively
distinguish the four iron-containing mineral medicines by simply using the character identification, while supplemented by

infrared spectroscopy and X-ray diffraction tests can effectively identify them.
Keywords Iron-containing mineral medicines; Pyrite; Limonite; Red ochre; Magnet; Identification; Infrared spectrum
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