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Origin Difference Analysis of Chinese Traditional Mineral Quartz Based on Crystal Morphology and Trace
Element Content

ZHUO Yuzhou', LI Jinwei®", LIU Xiaoqin'(1.Medical Mineral and Resource Development Research Center, Guizhou
University of Traditional Chinese Medicine, Guiyang 550025, China,; 2.Research Center of Ancient Ceramic, Jingdezhen
Ceramic University, Jingdezhen 333403, China)

ABSTRACT: OBIECTIVE To study the appearance characters, crystal morphology and trace element content of quartz from
three different producing areas, in order to provide experimental basis for the processing and medicinal use of quartz.
METHODS The crystal morphology and trace element contents of 23 quartz samples from Dachang Town, Qinglong County,
Guizhou Province, Yata Town, Ceheng County, Guizhou Province and Badu Town, Tianlin County, Guangxi Zhuangzu
Autonomous Region were studied by microscope and inductively coupled plasma mass spectrometry. OriginPro 2018 software
was used for cluster analysis and multivariate principal component analysis of trace elements. RESULTS The white quartz in
Badu area was mainly opalescent and lumpy coarse veined. Under the microscope, the white quartz was mainly granular and its
surface was dark gray. In Dachang area, white quartz was often symbiosis with stibnite, and part of white quartz was light green.
Under the microscope, white quartz was mainly veined and granular, and presents wavy extinction. The white quartz in Yata area
was transparent and translucent, and the white quartz particles had a high degree of self-shape, and the white quartz surface could
be seen grease luster. The common trace elements in white quartz included lithium(Li), aluminum(Al), titanium(Ti),
vanadium(V), chromium(Cr), nickel(Ni), copper(Cu), zinc(Zn), gallium(Ga), arsenic(As), rubidium(Rb), strontium(Sr),
yttrium(Y), antimony(Sb), barium(Ba), lead(Pb) and so on. The contents of trace elements in quartz from the three producing
areas vary greatly, with the content ranging from lower than the instrument detection limit to 7 772.36 pg-g™'. The highest
content was Al element. The contents of Al and Sb in white quartz from Dachang area were obviously higher than those in other
areas, and the content of Al could reach 1 846.94-7 772.36 ug-g!. CONCLUSION White quartz from the different regions of
the morphology, microstructure, trace elements have obvious difference, in the same area of white quartz in trace elements has
certain inner link, white quartz of Dachang area because contain higher content of neurotoxic element Al and heavy metal
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element Sb, so in the use of white quartz in the region should be considered as a source of medicinal materials.
KEYWORDS: quartz; mineral medicine; traditional Chinese medicinal materials; trace element; crystal morphology;
inductively coupled plasma mass spectrometry(ICP-MS); clustering analysis; principal component analysis
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Fig. 1 Photos of hand specimen of quartz from different
producing areas

A—quartz of Dachang area; B—quartz associated with black stibnite in
Dachang area; C—dark green quartz associated with black stibnite in
Dachang area; D—granular oil light color quartz in Yata area; E-granular
quartz in Yata area; F—granular oil light color quartz in Yata area;

G-masses of quartz in Badu area; H-lumpy quartz with grease luster in
Badu area; I-quartz veins in Badu area.
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Fig. 2 Microstructures of single and orthogonal polarized quartz from different producing areas

A-single polarized light photograph of veined quartz in Dachang area; B—orthogonal polarizing photographs of veined white quartz in Dachang area
(quartz with wavy extinction); C—single polarized light photograph of granular quartz in Dachang area; D—orthogonal polarizing photographs of veined
white quartz in Dachang area(quartz with wavy extinction); E-single polarized light photograph of granular quartz in Dachang area; F—orthogonal
polarizing photographs of granular quartz in Dachang area(quartz with wavy extinction); G—single polarized light photograph of granular quartz in Yata
area; H—orthogonal polarizing photographs of granular quartz in Yata area(wavy extinction of quartz); I-single polarized light photograph of quartz
particles in Yata area; J-orthogonal polarized light photographs of quartz particles in Yata area; K—single polarized light photograph of granular quartz in
Yata area; L—orthogonal polarized light photograph of granular white quartz in Yata region; M—single polarized light photograph of quartz particles in
Badu area; N—orthogonal polarized light photographs of quartz particles in Badu area; O—single polarized light photograph of veined quartz in Badu area;
P-orthogonal polarizing photographs of veined white quartz in Badu area.
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Tab. 1 Results of main trace elements in quartz pug-g!
- I\ (n=T) K™ (n=7) T fil(n=9)

THE B BME T B P B BoME S g BOKE P BR BoME P SoRME
Li 1.80 12.58 0.29 1.29 5.58 14.02 98.15 8.80 12.20 19.80 11.97 107.73 6.68 12.70 15.60
Al 24542 1717.92 57.17 197.63 680.90 4 181.80 29272.60 1846.94 4283.72 7772.36 876.09 7884.83 571.08 875.28 1 106.65
Ti 8.29 58.05 1.77 7.96 21.51 25.11 175.80 1.71 14.39 109.26 4.50 40.52 0.71 4.27 10.31
\' 0.42 297 025 0.32 1.01 4.64 32.49 0.21 2.80 14.40 0.33 2.95 0.05 0.35 0.50
Cr 1.60 1121 0.39 1.07 3.68 3.41 23.86 0.61 3.88 7.53 1.21 10.86 0.22  0.69 3.40
Ni 1.36 949 0.58 0.93 2.75 3.19 22.31 0.53 1.49 12.50 1.47 13.27 0.29 0.78 4.43
Cu 2.23 15.58 0.95 1.81 3.60 0.48 3.39 0.20 0.46 1.14 0.84 7.54 0.13  0.49 3.33
Zn 4.00 28.03 0.83 2.21 1040 2.20 15.39 1.22 1.82 3.75 2.32 20.87 0.44 1.86 7.40
Ga 0.05 0.32 0.01 0.02 0.12 1.17 8.22 0.16 0.65 4.03 0.03 0.31 0.01 0.03 0.07
As 3.23 2262 0.62 1.43 1240 5.50 38.50 0.72 3.88 19.10 3.33 29.99 0.34 2.53 9.90
Rb 0.24 1.68 0.05 0.17 0.60 1.17 8.18 0.59 1.08 2.28 0.40 3.60 0.15 0.30 0.82
Sr 4.59 32.16 0.26 0.71  21.60 15.37 107.60 10.00 17.50 19.60 1.67 15.04 0.77 1.57 3.75
Y 0.52 367 0.04 0.16 2.75 2.14 14.98 0.02 0.53 10.80 0.09 0.85 0.01 0.07 0.23
Sb 0.95 6.66 0.37 0.60 2.60 86.20 603.40 52.80 79.30 166.00 5.26 47.33 0.44 194 24.60
Ba 15874 111120 2.00 6.03 602.00  12.98 90.88 558  12.80  20.10 1822 16395  1.00 1.99 116.00
Pb 2.60 1821 0.82 1.89 5.90 8.68 60.79 0.53 1.13 46.30 4.82 43.40 0.31 1.94 15.30
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different producing areas
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Fig. 4 Systematic cluster analysis pedigree of trace elements
in quartz
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Tab. 2 Eigenvalues and extracted eigenvectors of principal

component analysis correlation matrix of 16 trace elements of
quartz

05 2%

F2RY

75 FHEE A % " JLE PCHRE1 PCHRE2
1 574856  35.93 3593 Li 023072 -0.31939
2 279586 1747 5340 Al 036345 —0.14420
3 183154 1145 6485  Ti 030285 027312
4 146346  9.15 7400 V036171  0.09821
5 1.07230  6.70 80.70  Cr 030847  0.25870
6 086843 543 86.13  Ni  0.11616 —0.14109
7 058316  3.64 89.77 Cu -0.11737  0.453 74
8 050068  3.13 9290  Zn -0.00715  0.49196
9 040654 254 9544  Ga 034742  0.04970
10 0.266 16 1.66 97.10  As 020840  0.18445
110179 18 1.12 9822 Rb 037410  0.063 08
12 011770  0.74 98.96  Sr 025844  0.03024
13 0.08485  0.53 9949 Y  0.05843 -0.18177
14 0.05200  0.33 9982  Sb 030063 —0.15767
15 0.02898  0.18 100.00  Ba -0.07052  0.39531
16 6.05x10™*  0.00 100.00 Pb  6.31x10" -0.051 63
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