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Table 1 Chemical components of phosphogypsum
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Table 2 Composition of rare earth elements

in phosphogypsum after digestion mg/kg

JLE Y La Ce Pr Nd Sm Eu Gd

Fi 13.404 8.322 15.858 4.132 8.270 3.330 1.971 3.317
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Fig.1 Effect of acid type on leaching

of rare earth elements
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of rare earth elements
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Fig.7 SEM images of phosphogypsum under different conditions
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Effective leaching of rare earth elements from phosphogypsum by
microwave-assisted acid leaching
XIANG Hao'*?, MA Mengyu'*>*, LI Changyi'*’, GUO Li"***, YE Hengpeng' ",
WU Zhaoyuan'*? | LI Jia"*?, CHEN Shaohua'*”, DU Dongyun'*"
(1. College of Resources and Environment,South-central Minzu University , Wuhan 430074 , China;
2. Hubei Engineering Research Center for Prevention and Control of Heavy Metal Pollution, Wuhan 430074, China;
3. Key Laboratory of Catalysis and Energy Materials Chemistry of Ministry of Education,
South-central Minzu University , Wuhan 430074 , China;
4. Xingfa School of Mining Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: Phosphogypsum (PG) is a waste product containing rare earth elements from the phosphate fertilizer
industry ,with low levels of rare earth elements, but have large reserve quantity, and the recycling of rare earth
elements from it has large economic value. The study focuses on the in-depth characterization of phosphogypsum
and the study of the leaching process. Microwave assisted acid leaching of phosphogypsum was proposed to acid
leaching of the rare earth elements. The results show that under the conditions of nitric acid concentration of 2. 0
mol/L, solid/liquid ratio of 6: 100,leaching temperature of 80 °C and leaching time of 30 min, the leaching rate of
total rare earth elements in phosphogypsum was 96.52% under the microwave reactor. The mechanism of
microwave acid leaching was investigated with the characterization of SEM and XRD, which further showed that the
interaction of microwave and high temperature in the process of microwave acid leaching would destroy the crystal
structure to refine the particles, thus promoting the effect of microwave leaching 12. 3% higher than that of water
bath leaching.
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