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Fig.1 Process flow chart
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Table 2 Influencing factors and levels of roasting test
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Table 7 Variance analysis of leaching test
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Utilization and Development of Associated Rare Earth Resources of the
Iron Ore in Yen Bai Province, Vietnam

Zhang Liangjiu'?, Pan Wuxia', Zhou Huirong', Guo Huaibing’
(1.Guangxi Guosheng Rare Earth New Material Co., Ltd., Chongzuo, Guangxi, China; 2.Chinalco Guangxi
Nonferrous Rare Earth Development Co., Ltd., Nanning, Guangxi, China)

Abstract: This is an essay in the field of metallurgical engineering. Aiming at the problem that the rare earth
enrichment after magnetic separation of iron ore tailings in Yen Bai Province, Vietnam cannot be directly
utilized, the sulfuric acid roasting process and extraction and enrichment transformation technology are used
to carry out experimental development. The process parameters of sulfuric acid roasting, water leaching,
impurity removal, transformation and other processes were systematically studied and observed how work
on the effect of the experiment and the most optimum technological conditions were determined. The
experiment showed the acid and ore ratio (volume: mass) is 0.7, the roasting temperature is 250 degrees
Celsius, the roasting time is 2 hours, the leaching water and ore ratio is 4, and the roasting and leaching
process was carried out under the above conditions. Impurity removal was carried out with a concentration of
0.1 g/mL and a pH of 4.2 as the endpoint. The grade 5 counter-current extraction was carried out under the
O/A of 1.5~2, the 5 counter-current back extraction was carried out under the O/A rate of 10:1, the overall
recovery rate reached 90.1%-92.88%, the rare earth concentrations is 1.5 mol/L, the content of iron and
aluminum is lower than 100 pg/mL, and met the requirement of the industrial applications, and realized the
utilization and development of the accompanied rare earth resources of the iron ore tailings in Yen Bai
Province, Vietnam.

Keywords: Metallurgical engineering; Yen Bai Province Vietnam; Iron ore; Rare earth; Associated
resources; Development and utilization
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Recovery of Rare Earths from Polishing Waste

Zhang Yu

(Lianyungang Gaopin Renewable Resources Co., Ltd, Lianyungang, Jiangsu, China)

Abstract: This is an essay in the field of metallurgical engineering. Using rare earth polishing powder waste
as raw material, an orthogonal experimental design was used to convert rare earth oxides into sulfates by first
conducting roasting experiments of the waste with a mixture of ammonium sulfate and ammonium bisulfate.
The orthogonal experiment with 3 factors and 3 levels was carried out by using the orthogonal table Ly(3")
and statistically analyzed the test results: the roasting temperature was 480 “C, the roasting time was 3 h, and
the mass ratio was 1.8:1. In the second step, 0.2% thiourea was added to the acid leaching solution as
reducing agent, and the technological conditions of leaching rare earth from the calcined solid phase with
dilute sulfuric acid were studied. The orthogonal experiment with 4 factors and 4 levels was carried out by
using the orthogonal table L,(4’). The experimental result shows that on the condition of lixiviating
temperature being 90 ‘C, sulfuric acid thickness being 0.5 mol/L, lixiviating time being 4 h, liquid-to-solid
quality ratio being 4: 1, the extraction rate of rare earths will reach 97.8%~98.0% in mass fraction.

Keywords: Metallurgical engineering; Roasting; Waste of rare earth polishing powder; Recovery rate of rare
earth; Orthogonal test design



