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Research Progress on Sulfation Roasting Process of Rare Earth Minerals
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Abstract : The sulfuric acid roasting method, as a mature and widely adaptable mainstream process, is
widely used in the treatment of fluorocarbon cerium ore, monazite, and Baotou mixed rare earth ore
(accounting for 80% of global reserves). 90% of Baotou rare earth concentrates in our country use
the third—generation sulfuric acid method: through concentrated sulfuric acid enhanced roasting,
thorium/phosphorus is converted into pyrophosphate into slag, rare earth is converted into soluble
sulfate, and then water leaching and impurity removal are used to obtain rare earth solution. But this
process has three major defects: @ Internal heating leads to intensified equipment corrosion and low
thermal efficiency; @ Difficulty in temperature control leads to increased SO- emissions and kiln head
scarring; @ Sulfur containing fluorinated acidic waste gas and radioactive waste residue pollute the
environment. The sulfuric acid roasting process for monazite has low grade requirements, but requires
deep purification of leaching solution containing Th/U. Fluorocarbon Cerium Ore: Suitable for dynamic
roasting with concentrated sulfuric acid (such as the ratio of Mianning ore to Baotou ore), gradient
roasting followed by water leaching to remove impurities and obtain high—purity rare earth solution.
Fluidized bed roasting: The heat transfer efficiency is three times that of a rotary kiln, the reaction
time is shortened to 30-40 minutes, and the leaching rate is 96-98%, but the problems of melting
bonding and tail gas treatment need to be solved; Microwave assisted roasting: High efficiency,
92.55% leaching rate can be achieved by low-temperature roasting at 220°C for 8 minutes, but the
scale is limited and the equipment cost is high. The future direction needs to focus on improving low-
temperature/medium temperature roasting (such as pre acidification and aging, adding iron additives)
to reduce pollution and comprehensively recover valuable elements.
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