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Abstract

Neodymium-iron-boron (Nd-Fe-B) magnet is important materials for driving modern
industry and used in several applications such as electric vehicle motor, cordless tool, hard
disk drive, magnetic resonance imaging (MRI) scanner, speaker and headphone, and generator
for wind turbines. Then, Nd-Fe-B magnet demand is rapidly increasing in nowadays and future.
Consequently, the end-of-life (EOL) of these electronic wastes are also drastically increasing.
Therefore, recycling of EOL magnet scrap for extraction of rare-earth metals from these scraps
are decrease the environment problems, production cost and sustainable resources supplyins.

This research study the recycling of neodymium-iron-boron (Nd-Fe-B) magnet scrap
from the EOL hard disk drives (HDDs) by using hydrometallurgical process combined with
pyrometallurgical process. The composition of Nd-Fe-B magnet scrap was consisted of
25.37%Nd, 6.53%Pr, 0.90%Co, 3.63%B and 63.57%Fe. De-magnetized and crushed into proper
size magnet scraps were directly leached by H,SO4 solution. Magnet scraps more than 90%
were dissolved into leached solution and remained the residuals and Ni-coated metal. The
leached solution was precipitated to extract neodymium from the solution by adjusting pH at
0.6 which was the optimum condition to obtain high purity neodymium precipitates and low
amount of iron contaminated. Solid Nd-precipitates was obtained in form of neodymium
sulfate (Na.Nd(SOy),.H,0) and iron sulfate (FeSO4.H,0). Elemental analysis of Nd-precipitates
by WD-XRF, the precipitates was contained of 26.50%Nd, 8.46%Pr and 1.19%Fe. Subsequently,
Nd-precipitates was leached by using H,SO, solution to obtain high purity Na.Nd(SOy),.(H,0)
compound which consisted of 26.36%Nd, 8.13%Pr with Fe as low as 0.14%Fe.
Na.Nd(SOy),.(H,0) compound was rinsed by NaOH solution to transform into Nd(OH);
compound. Later, Nd(OH); compound was calcinated at 1,000 °C for 2 hours to oxidize and
yield as 90.5% purity neodymium oxide (Nd,Os) product. As a result, this recycling process was
achieved to extract neodymium and rare-earth metals from EOL magnet scrap to obtain high
purity REMs oxide product. This recycling product was would be developed as raw materials
to supply Nd-Fe-B magnet production process instead of rare-earth metals from the natural

resources in further.
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