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Introduction

Modern technologies like communications, electric vehicles,
renewable energy, cutting-edge materials, and other applications that
a ect our day-to-day lives are revolutionized by rare earth elements
(REEs). Albeit not being scant in geographical terms, REEs de nitely
stand out as essential assets because of the lopsided local circulation
of monetarily suitable minerals, and worries about shortage in supply
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the exception of laser-induced breakdown spectroscopy, which can
only perform near-surface analysis). Although the concomitant
photon energies span the spectroscopic characteristics of the majority
of elements, X-ray imaging may provide elemental identi cation, no
actual application to e-waste processing has yet been established beyond
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solid residues that remained a er lItration (0.22 m), we carried out the
leaching with samples that were only taken at the plateau time.

Precipitation and calcination

Speci cation simulations performed with the Hydra-Medusa
so ware were used to guide the oxalic acid dosage and Nd feed
concentration optimizations in oxalic acid-based Nd precipitation
experiments [7]. e precipitation tests were done in encased vials at
25 °C for 3 h with consistent blending. Before and a er precipitation,
the oxalate (ox) and Nd concentrations were measured. e nal metal
oxide products were produced by calcining the Itrate (0.22 m) for one
hour in a box furnace at 900 °C.

Examples of descriptions

A er acidic digestion at 240 °C for 1.5 hours with a microwave
digestion system (ETHOS UP, MILESTONE), the metal content of
raw SLCC samples and calcined products was measured with an
ICP-OES (OP Optima 8000, PerkinElmer) [8]. A er the necessary
dilution, either an ICP-OES or a handheld XRF spectrometer (Vanta
C series, Olympus) calibrated by the ICP-OES was used to measure the
concentration of metals in the solution. e pH of the arrangement
was estimated by a logical pH meter (SevenCompact, METTLER
TOLEDO) a er weakening multiple times thinking about that the
separation of profoundly weakened HNO3 is practically nished.
lon chromatography (930 Compact IC Flex, Metrohm) was used to
examine the concentrations of oxalate ions in solution. A powder X-ray
di ractometer (XRD-6000, Shimadzu) with Cu K (= 1.5406) radiation
and a step size of 0.01° over a range of 10 to 80 was used to examine
the samples' phase compositions. e elemental composition was used
to calculate the phase quantities, and MAUD so ware (version 2.98)
used Rietveld re nement to analyze them. Surface morphology and
basic planning of the strong stage were described by Itering electron
microscopy furnished with energy-dispersive X-beam spectroscopy
(SEM-EDS, JSM 7600F, JEOL). Using a digital microscope (50, RS Pro),
microscopic images were taken. e water displacement method was
used to measure the density of the particles. Bulk SLCCs were ground
with sandpaper to expose a polished surface of the DM in order to test
the DM's fracture toughness. e bulk SLCCs were hot mounted in an
epoxy material in the shape of a cylinder [9]. e test was performed by
a miniature Vickers hardness analyzer (Wilson VH1150, Buehler) at a
power of 49 N with the pinnacle load kept up with for 10 s and the break
durability was determined following the condition.

Economic evaluation and simulation of a owchart

SuperPro Designer was used to perform the owsheet simulation
and economic analysis for the entire commercial-scale Nd recycling
process. We simulated the two sub-processes separately because the
downstream hydrometallurgy section was designed to operate in a
batch mode while the upstream sorting and bene ciation section
can operate continuously. e same operating parameters that were
optimized from laboratory-scale experiments were used to calculate
the mass and energy balance. e xed capital costs, operating costs,
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precipitation productivity of both Nd and oxalate particles. Since
HNO3 is more expensive than more conventional industrial acids, its
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