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Fig.1 Preparation process of multivariate composite rare earth tungsten electrode
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Fig.2 Preparation process of thorium tungsten electrode
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Fig.3 System boundaries of tungsten electrode system
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Fig.4 Thecharacterization results of multivariate composite rare-earth tungsten electrodes
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Fig.6 Thecharacterization results of thorium-tungsten electrodes
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Fig.8 Thecharacterization results of two types of tungsten electrodes
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Life Cycle Assessment of Multivariate Composite Rare Earth Tungsten
Electrode and Thorium Tungsten Electrode

YANG Kun*?, CHEN Wenjuan™?, YANG Jiancan', GAO Feng"?, GONG Xianzheng™?,
LIU Yu'?, SUN Boxue™?

(1.Faculty of Materials and Manufacturing, Beijing University of Technology, Beijing 100124; 2. National Engineering Laboratory for Industrial
Big-data Application Technology, Beijing 100124)

Abstract: Multi-element composite rare earth tungsten electrode, as a non-radiation tungsten electrode material to
replace thorium tungsten electrode, has been widely concerned by the society, but the environmental impact of their
production processes has not been quantitatively evaluated. The life cycle assessment (LCA) method was used to study
the resource and energy consumption and pollutant emission of multicomponent composite rare earth tungsten electrode
and thorium tungsten electrode from cradle to gate. The functional unit was defined as the production of 1 t diameter 2.4
mm multicomponent composite rare earth tungsten electrode and thorium tungsten electrode respectively. The results
show that the environmental hot spots of the two kinds of tungsten electrodes are tungsten powder and tungsten oxide in
the upstream raw material stage, accounting for 78.56 % and 55.15 % of the total environmental impact respectively. The
environmental hotspot in the process chain is sintering process, which accounts for 9.50 % and 32.30 % of the total
environmental impact respectively. The comparison of the environmental impact of two tungsten electrodes shows that
compared with thorium tungsten electrode, the multi-element composite rare earth tungsten electrode can reduce the total
environmental impact by 35.81 %, which has environmental advantages. The contribution structure of two kinds of
environmental impact types, namely tungsten electrode resource consumption, energy consumption and greenhouse gas
emission, was analyzed. The results showed that the upstream raw materials made outstanding contributions to these
three indicators.

Key wor ds: multivariate composite rare earth tungsten electrode; thorium tungsten electrode; greenhouse gases; resource
and energy; life cycle assessment
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Experimental Research by Heavy M edium Beneficiation for a Quartz
L arge-vein-type Tungsten-tin Orein Southern Jiangxi

WANG Qianggiang, LI Zhenfel, LI Ping, SHEN Xinchun, ZHANG Ting

(Ganzhou Nonferrous Metallurgy Research Institute Co., Ltd., Ganzhou 341000, Jiangxi, China)

Abstract: The heavy medium beneficiation test for a qualified quartz large-vein tungsten and tin mine assaying 0.15 %
WO; and 0.16 % Sn in southern Jiangxi was carried out using a non-pressure three-product heavy medium separator. The
influence of ore-medium ratio and medium concentration on the heavy medium beneficiation test indexes was mainly
investigated. The test results show that under the conditions of heavy medium cyclone pressure is 0.15 MPa, flow rate is
88~94 m’/h, ore-medium ratio is 1:16, medium concentration is 1.45 g/cm’, tailings throwing rate is 63.67 %, the
recoveries of WO; and Sn in tailings is only 6.07 % and 11.78 % respectively, the test indicators is well.Can achieve a
large number of pre-tailing while ensuring the recovery rate of WO; and Sn of tailings by use of non-pressure three
product heavy medium cyclone, At the same time can reduce the burden of grinding system, greatly save the capacity of
tailings reservoir, and provide technical support for the development and utilization of this type of quartz large vein
tungsten-tin ore.

Key words: quartz large-vein-type; tungsten-tin ore; heavy medium beneficiation; tailings throwing



