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Fig. 1 Flowchart of preparation of Nd,Fe,,B magnetic powder by sol-gel method followed by reduction-diffusion process”’’
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Fig. 2 SEM images of (a~c) oxide precursor with sphere
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structures under different magnification and

(d) elemental mapping of (¢) "
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Fig. 3 Characterization of SmCos/Fe,, and SmCos/Fe,, nanocomposites with CaO modification: (a) XRD patterns;

(b) Magnetic hysteresis loops'"
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Fig. 4 Schematic diagram of synthesis process of Nd,Fe,,B and (Nd, Dy ),Fe,,B powders by hydrothermal methods followed by a
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Fig. 5 TEM images of SmCos/Co magnetic nanocomposites

prepared by (a) Method I and (b)Method 1T "
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Fig. 6 (a)SEM image, (b) particle size distribution, (¢) XRD patterns, (d) hysteresis curves and

(e) parameters and coercivity of Sm,Fe ,N, powder >’
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Fig. 7 TEM images of (a) 50 nm, (b) 100 nm, and (¢) 200 nm SmCos nanoparticles (NPs); (d) HADD-STEM image of a 100 nm SmCos
NP and elemental mapping; (e) XRD patterns of SmCos NPs; (f) Hysteresis loops of unaligned SmCos NPs ™
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Fig. 8 Schematic diagram of strategies for magnetic spin interaction: (a) Chemical synthesis of a soft and a hard phase candidate;

(b) Alternating arrangement; ( ¢ ) Reduction/diffusion process for SmCoy/Co nanocomposites
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Fig. 9  Schematic illustration for synthesis of Sm-Co particles by microwave-assisted combustion and the following Cal, reduction process ™
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Research Progress and Challenges in Chemical Preparation of Rare-earth

Permanent Magnets

YI Yuhao, JIA Bogian, XUE Hang, HAN Guangda, MA Yujing
(Xi'an Rare Metal Materials Institute Co. , Ltd., Xi'an 710016, China)

Abstract: Rare-earth permanent magnets (e.g., Sm-Co, Nd-Fe-B, Sm-Fe-N) are core components of high-performance magnetic materials,
widely used in new energy, electronic information, and national defense. Compared with physical methods, chemical preparation
techniques for rare-earth permanent magnets exhibit unique advantages such as atomic-level mixing, morphology controllability, and low-
temperature synthesis, and are gradually becoming research hotspots. This review systematically summarized the research progress of
chemical preparation technologies including the sol-gel method, hydrothermal method, co-precipitation method, thermal decomposition
method, and emerging synthetic approaches. It analyzed the microstructure regulation mechanisms and magnetic performance optimization
strategies, followed by discussion of current challenges and future development directions in this field.
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