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Table 1 Four types of gold mining difficult to process reasons and bottlenecks
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Table 2 Applicable gold ore types and advantages and disadvantages of pre-oxidation technology
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Recent Advances for Phase Transformation and Reconstruction of Gold-
bearing Inclusions during the Pre-oxidation of Refractory Gold Ores

WU Tiantian, SHEN Zhihui, WANG Jianlong, HE Guixu, QIU Yueqin
(College of Mining, Guizhou University, National & Local Joint Laboratory of Engineering for Effective

Utilization of Regional Mineral Resources from Karst Areas, Guizhou Key Laboratory of Comprehensive

Utilization of Non-metallic Mineral Resources, Guiyang 550025, Guizhou, China)

Abstract: This is an article in the field of mining engineering. Under the background of "double carbon" and

"ballast stone" of refractory gold ore resources, pre-oxidation is an effective pretreatment method for

efficient gold extraction from refractory gold ores. Destroying the finely impregnated gold inclusions, and
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eliminating or avoiding the passivation, robbing or secondary wrapping of gold by harmful substances, are
the key and bottleneck problems to determine the gold recovery rate in refractory gold ores. Understanding
the phase transformation and reconstruction evolution of gold-bearing minerals during pre-oxidation process
is critical for inclusions destruction directly and gold leaching. In this article, the typical characteristics of
refractory gold ores and existing pre-oxidation techniques were outlined, and the research advances in phase
transformation and reconstruction of gold-bearing inclusions in roasting oxidation, hot-press oxidation,
biological oxidation, chemical oxidation and other pre-oxidation processes were summarized. The result
shows that the gold-bearing sulfides are mainly transformed into Fe oxides (or As oxides) and sulfate (or
arsenate) by pre-oxidation. However, due to the coupling effect of multiple factors such as oxidation
temperature, atmosphere or oxygen concentration, pH value, redox potential, Bacterial characteristics, etc.,
sulfides may also be converted into elemental sulfur, sulfur oxide, thiosulfate, jarosite and scorodite. In
addition, jarosite, iron oxide and calcium sulfate are the main solid matters leading to the secondary package
of gold. Pre-oxidation process and microscopic mechanisms, such as neutral thermobaric oxidation with low
temperature and pressure, bacteria domestication with thermophilic, alkalophilic and arsenic-resistant
properties, process enhancement of bacterial oxidation under multi-factor coupling, green and efficient
oxidant screening, and chemical oxidation based on multi-field coupling, etc., still need to be deeply
researched. The coupling relationship and regulation among ore characteristics, process reaction of pre-
oxidation, phase transformation and reconstruction of gold-bearing materials and gold recovery rate are the
research hotspots and difficulties in the green and efficient pre-oxidation field for refractory gold ores in the
future.

Keywords: Mining engineering; Refractory gold ores; Pre-oxidation; Gold-bearing inclusions; Phase
transformation; Phase reconstruction
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Sichuan Dechang Continental Trough Rare Earth Ore Beneficiation Process

XU Jianxin
(China Rare Earth (Liangshan) Co., Ltd., Xichang 61500, Sichuan, China)

Abstract: This is an article in the field of mineral processing engineering. The Mianning-Dechang rare-earth
mineralization belt in Sichuan is an important hard-rock-type rare-earth mineralization belt associated with
Late Oligocene-Middle Miocene carbonatites in China.Within this metallogenic belt, there are Yakpeng
super-large, Continental Trough large, Muluo and Lizhuang medium-sized light rare earth deposits closely
associated with nepH 1H eline quartz orthoclase-carbonate heteroliths; the identified rare earth resource
reserves (REO) in this metallogenic belt amount to several million t, which account for 8.73% of the
identified resources in the country, and it is an important hardrock-type rare earth resource base in China.
The advantage of rare earth resources in the continental trough over the Maoniuping is that the ore body is
thick and large, easy to mine, the average grade of REO is 1% ~2% higher than that of Maoniuping, and the
rare earth distribution rate in the ore endowed with cerium fluorocarbon (CeFc) mineral pH 1E ase is high,
and the amount of ThO, in Cerium Fluorocarbon (CuFc) is small (Maoniuping 0.18%~~ 0.43%), which is
very favorable to the deep-processing and environmental protection. This article is based on rare earth
beneficiation production practice, summarizes the different periods of production process on the recovery
and utilization of rare earth resources, the continental trough rare earth beneficiation process puts forward
new thinking and insights, for the rational use of rare earth resources to provide reference basis.

Keywords: Mineral processing engineering; Continental trough mine; Rare earth; Magnetic separation - re-
election - flotation joint process
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