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Table 1  Application market of high purity quartz

4 (Si0, fr i) >99.99% >99.997% >99.999%
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Table 2 Indicators of high — purity quartz US Unimin IOTA
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Fig. 1

(‘a) Rock morphology of granite pegmatite in Spruce Pine, USA, (b) Micro morphology of Qinghai vein quartz, (c) Profile of

mineral inclusions in quartz after mineral processing, roasting, water quenching and mixed acid leaching
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hot — pressing leaching of a vein quartz
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(a) The profile of quartz grains, (b) (c¢) SEM - EDS analysis of impurity metal elements Al and Mg in quartz grain profile after
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Table 4 Characteristics of quartz of different genesis types and typical application examples
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Table 6 Decomposition reaction Gibbs free energy and equilibrium constant of common mineral impurities in quartz in HF — contai-
ning mixed acids at different temperatures
LI/ C 25 75 100 150 175 200 225
A ArGT —-403.2 -451.86 -474.98 -517.36 -536.08 -548.79 -583.72
K 1.18 1.17 1.17 1.16 1.15 1.15 1.15
A ArGT —409.22 —455.41 —477.36 -517.61 -535.37 —547.16 -581.23
K 1.18 1.17 1.18 1.16 1.15 1.15 1.15
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K 1.24 1.22 1.21 1.19 1.18 1.18 1.17
B ArGT -676.42 -663.01 -637.67 -619.14 -595.78 -556.82 -556.92
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K 1.05 1.04 1.04 1.03 1.03 1.03 1.03
WGk ArGT -179.71 -172.36 -168.59 -164.2 -166.58 -161.95 -161.44
K 1.08 1.06 1.06 1.05 1.05 1.04 1.04
E R ArGT ~161.69 -187.38 —203.87 -241.16 -260.4 —285.45 -307.56
K 1.07 1.07 1.07 1.07 1.07 1.08 1.08
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Table 7 The isovolumetric temperature — pressure relationship of CH, inclusions in a metamorphic rock in Altay, Xinjiang, when they
are homogeneous in liquid phase (1) and gas phase (g)

T/°C p/bar T/C p/bar T/ p/bar

| g 1 g 1 g

100 598.7157 75.150 25 600 2 920. 631 193.4748 1 100 4 925.429 308.789

200 1133.733 99.339 07 700 3331.79 216.6576 1 200 5316.184 331.7272

300 1615.934 123. 1865 800 3 736. 461 239.7657 1 300 5 705.023 354. 6408

400 2 067.767 146.781 900 4 136.263 262.8161 1 400 6 092.286 377.5339

500 2 500. 559 170. 1339 1 000 4532.318 285.821 1 500 6 478.235 400. 4097
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Mineralogical Characteristics and Progress in Processing Technology
of Raw Materials of High Purity Quartz

MA Chao'?, FENG Ansheng'”*, LIU Changmiao'”, SHAO Weihua'?, ZHAO Ping'”

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences, Zhengzhou 450006, Henan, Chi-

na;

2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, Henan, China

Abstract; Using natural quartz minerals as raw materials has been the main way to obtain high — purity quartz, which is
widely used in high — tech fields as an important non — metallic mineral material. The occurrence state of impurity ele-
ments in natural quartz minerals is an important reference for choosing the right high purity quartz raw materials and for-
mulating the best quartz purification scheme. Based on the analyzing of the beneficiability of different impurity, it is con-
cluded that mineral inclusion, fluid inclusion and lattice impurity content jointly determine the final quality of quartz ore
after purification and processing. The processing of high — purity quartz is to separate all kinds of impurities from quartz
as completely as possible. By analyzing the separation of associated independent minerals, inclusion impurities and lat-
tice impurities in quartz for processing high — purity quartz, it is considered that the physical separation of independent
mineral impurities, conjoined mineral impurities and inclusion impurities must be paid more attention in the future.
Meanwhile, it is pointed out that the technology and mechanism of explosion of fluid inclusions, chlorination degassing
and removal of lattice impurity need to be further studied. On this basis, suggestions on the development of high purity
quartz in China are put forward.

Key words: high — purity quartz; raw material ; characteristic; processing technology; suggestion
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