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Table 1 Costs of different dust suppressants
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Table 2 Dust suppression test results of ZJ801 dust suppressant
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Table 3 Relevant parameters of the online dust monitoring

system in on-site industrial test
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Table 4 Evaluation criteria related to air quality in standards
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Fig. 3 Changes in PM, , PM,;, and TSP concentrations in test area D under the effect of dust suppressants
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Fig. 4  Air quality in test area D under normal sprinkling conditions
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Effect of non-conventional and gaseous elements on the purity of gold and silver

Hong Bo'?, Chen Yonghong'?, Lu Xingen'?, Su Guangdong ', Yang Xing"?
(1. Changchun Gold Research Institute Co., Ltd.;
2. National Quality Inspection and Testing Center for Gold and Silver Products (Changchun))

Abstract: National and industry standard methods such as X-ray fluorescence spectrometry, flame atomic absorp-
tion spectrometry, inductively coupled plasma emission spectrometry, and fire assay gravimetry are commonly used to
detect the purity of gold and silver raw materials and products. However, these methods only cover around 20 conven-
tional major and impurity elements, while there are no standard methods or literature reports available for gaseous or
certain non-conventional elements. This study employed a combination of detection techniques, including fire assay
gravimetry, glow discharge mass spectrometry, inductively coupled plasma emission spectrometry, inductively coupled
plasma mass spectrometry, inert gas fusion—infrared absorpticn thermal conductivity method, combustion infrared method,
and thermogravimetric analysis to detect non-conventional and gaseous elements that affect the purity of gold and silver.
Results show that different national and industry standard methods yield varying purity results for the same gold and
silver samples of conventional purity. Fire assay gravimetry is preferred for determining the gold content. For gold materials
and products with gold content greater than 99.95 %, the main content should first be determined by fire assay gravimetry;
if it meets the required standard, conventional methods for detecting impurities can be used to calculate the final purity
by subtraction. During the subtraction process, possible introduction of non-conventional elements during raw material
sourcing and production must be fully considered.

Keywords: gold product; silver product; non-conventional element; gaseous element; purity; analytical method;

glow discharge mass spectrometry
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Development and field testing of an environmentally friendly dust suppressant
in the Zijinshan Gold-Copper Mine

Rao Dijun'*?, Huang Min'***, Wen Chen'?*?, Cai Sijie'??, Xie Chenglong'*?, Wen Jiaming’
(1. Zijin Mining Group Co., Ltd.; 2. Zijin (Changsha) Engineering Technology Co., Ltd.;
3. State Key Laboratory of Comprehensive Utilization of Low-grade Refractory Gold Resources;
4. School of Resources and Environmental Engineering, Jiangxi University of Science and Technology;
5. Graduate School of Global Environmental Studies, Kyoto University )

Abstract: To address dust pollution from haul roads in the Zijinshan Gold-Copper Mine, an environmentally
friendly dust suppressant, ZJ801, was developed and tested in an industrial setting. The results show that ZJ801 has a
price advantage over commercially available products. When tailings powder was sprayed with 1 % ZJ801 solution, the
moisture volatilization rate after 8 h was significantly better than the rate of 79.28 % under plain water spraying, indi-
cating a pronounced moisturizing effect. However, increasing the concentration to 5 % did not significantly enhance the
effect. In field trials using ZJ801, concentrations of PM,;, PM,,, and TSP gradually increased 3 days after spraying, with
short-term exceedances in PM,; and PM, levels observed. Nevertheless, PM,; and PM,, concentrations per 24 h and
hourly TSP meet the standards, i.e., the ambient air quality is consistent with the industrial zone standards throughout
the 8-day test period after the dust suppressant is sprayed. ZJ801 showed significant suppression of PM,5 and PM i,
comparable to the effect of more than 5 water sprayings per day on clear days. Based on these findings, it is recommended
that when only water spraying is used, a minimum of 5 applications per day be scheduled between 20:00-06:00
and 12:00-18:00. When using ZJ801, a concentration of 2.5 % is advised, with gradually increasing spraying intervals
until a dust suppressant film forms on the surface.
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