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Research Progress in the Preparation of High—purity Quartz.

From Natural Mineral Purification to Chemical Synthesis

LI Xin—-yu', HAN Hong—bo
(1. Guochuang Silicon-based New Materials Technology ( Guangxi) Co. , Ltd. , Beihai Guangxi 536000; 2. School of Biological
and Chemical Engineering ( School of Agriculture), Panzhihua University, Panzhihua Sichuan 617000, China)

Abstract: High - purity quartz ( HPQ) is an irreplaceable key raw material for strategic emerging industries such as

semiconductors, photovoltaics, optical —fiber communication and deep—ultraviolet optics, and its preparation technology

has long been monopolized by a few foreign enterprises. This paper systematically reviews the two fundamental technical

routes for HPQ preparation and their research progress over the past five years (2020—2026). The natural —mineral

purification route uses vein quartz and granitic—pegmatite quartz as raw materials, and removes associated minerals, fluid

inclusions and lattice impurities step by step through physical beneficiation ( magnetic separation, flotation, electrostatic

separation) and chemical purification (acid leaching, chlorination roasting, calcination—water quenching, microwave/

ultrasound/ vacuum—assisted leaching). The chemical —synthesis route, represented by vapor—phase hydrolysis of SiCl, ,

sol—gel processing of tetraethyl orthosilicate and precipitation from water glass, can produce ultra—high—purity quartz of 6N

and above for extreme applications such as optical—fiber preforms and deep—UV optics. The removal of fluid inclusions and

lattice aluminum constitutes the two major bottlenecks restricting deep purification ( =4N8); emerging technologies

including vacuum roasting, microwave —induced cracking and the “segregation —ablation” method show breakthrough

potential. Combined with the stringent ppm/ppb —level impurity requirements of downstream applications, the purity —

grading standards and the global industrial landscape are reviewed, together with the latest progress of China’ s domestic

substitution.

Key words: high—purity quartz; purification process; chemical synthesis; fluid inclusion; lattice impurity
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