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Abstract: The vein quartz is a kind of critical raw materials for the high-purity quartz ore. To clarify the occurrence states
of impurities in the vein quartz is of great significance for the ore quality evaluation. In this study, 41 vein quartz samples

from different areas across China were selected to investigate the changes of impurity occurrence states and ore

ks BEA: 2025-12-11.

EEWB: EXESTIRITRITE “maia a5 R Pl 5 4o R (45 2024YFC2910100. 2024YFC2910103); HHE# S kL T
M pE i A BRI G IR (2022) 01°5),

*EEIEH, B-mail: 1172986742@qq.coms


https://cstr.cn/32252.14.j.1000-4734.2026.46.022
https://dx.doi.org/10.3724/j.1000-4734.2026.46.022
mailto:E-mail:haowenjun029@163.com
mailto:E-mail:haowenjun029@163.com
mailto:E-mail:1172986742@qq.com
mailto:E-mail:1172986742@qq.com

2 LTI/ S

characterization performances before and after purification. The results show that impurity elements in the vein quartz
samples can be classified into two categories. The first category is represented by elements of Al, Na, K, Mg, Ca and Fe.
Their total contents of bulk vein quartz samples are significantly higher than those of the quartz samples analyzed by using
the in in-situ analytical methods. They are mainly caused by gangue minerals such as muscovite and feldspar in the vein
quartz samples. The second category includes elements of Li, Ti, Mn and Cu. Their contents of bulk quartz samples are
generally low and are highly consistent with those of the quartz samples analyzed by using the in-situ analytical methos.
They are weakly disturbed by gangue minerals, among which the content of Li is associated with the evolution of fluid
inclusions. Through the purification process, both two types of impurities can be regulated, and the regulation mechanism
is closely correlated with the occurrence states of impurities. Through the purification process, gangue minerals can be
effectively removed and the impurity elements such as Al, Na and K can be significantly reduced. However, due to the
residual submicron muscovite and titanium-bearing minerals, the contents of K, Na, Al and Ti of bulk quartz samples after
purification are still higher than those of the vein quartz analyzed by using the in-situ analytical methods. The elemental
impurity contents of Mn, Mg, Fe and Ca that occurred in crystal interstices and boundaries and grain microcracks of the
bulk quartz samples after purification can be reduced to levels below to those of the vein quartz analyzed by using the in-
situ analytical methods. The removal efficiency of Li hosted in fluid inclusions of the vein quartz is relatively high, with
contents of the bulk quartz samples after purification close to those of the vein quartz analyzed by using the in-situ
analytical methods. In addition, the elemental impurity compositions of vein quartz samples with different structures are
significantly different. The total contents of elemental impurities of bulk quartz samples and those of the vein quartz
analyzed by using the in-situ analytical methods, as well as contents of key elemental impurities of the milky white
compact vein quartz samples are all significantly higher than those of the snow-white granular vein quartz samples. This
study proposes that the particle sizes ranging from 0.1 mm to 2 mm and light transmittances greater than 50% should be
regarded as the key characterization indicators for vein quartz-type high-purity quartz ore, providing a scientific basis for
the quality evaluation of this type of ores.

Keywords: vein quartz, high-purity quartz ore, occurrence state of impurities, particle size; light transmittance, processing

and purification of bulk quartz samples
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Fig. 1. Petrographic images of the vein quartz samples
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Fig. 2. Comparison charts for contents of impurity elements of the bulk quartz samples and those of the vein quartz samples

analyzed by using the in-situ analytical methods
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analyzed by using the in-situ analytical methods before and after purification
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Fig. 5. Statistical comparison charts of impurity element contents of bulk vein quartz samples and those of the vein quartz

samples analyzed by using the in-situ analytical methods before and after purification
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Fig. 6. Statistical comparison diagrams for contents of impurity elements of bulk samples and those of the in-situ amalytical

spots for the vein quartz samples with different structures
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