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6 | CRITICAL MATERIALS FOR THE ENERGY TRANSITION: RARE EARTH ELEMENTS
EXECUTIVE SUMMARY The rare earths are of a group of 17 chemical elements, several of which are
critical for the energy transition. Neodymium, praseodymium, dysprosium and terbium are key to the
production of the permanent magnets

Electrical materials such as lithium, cobalt, manganese, graphite and nickel play amajor role in energy storage
and are essential to the energy transition. This article provides an in-depth assessment at crucial rare earth
elements topic, by highlighting them from different viewpoints: extraction, production sources, and
applications.

The emerging challenges of global warming have instigated people to produce and store renewable energy.
Among various energy storage devices, the supercapacitor is an advanced energy storage device that has been
used in many crucia applications to provide the necessary power. As a result, in the last couple of decades,
pseudocapacitive materials such ...

The rare earths are a group of 17 chemical elements, severa of which are critical for the energy transition.
While conventional energy also relies on rare earths, the mix of energy-relevant rare earths that are needed
going forward differs from the past. This technical paper examines demand and market growth projections for
electric vehicles ...

To date, rare earth oxides (REOs) have proven to be key components in generating sustainable energy
solutions, ensuring environmental safety and economic progress due to their diverse attributes. REOs"
exceptional optical, thermodynamic, and chemical properties have made them indispensable in a variety of
sophisticated technologies, including electric ...

Referring to the existing literature (Xu et a., 2018, 2019, 2019; Zhou et al., 2021), the search subject of rare
earth industry is as follows:. (rare earth ore* OR rare earth concentrate ore* OR rare earth compound* OR
mixed rare earth metal* OR rare earth mining* OR binary rare earth intermediate alloy* OR rare earth oxide*
ORrare Earth ...

This report provides an outlook for demand and supply for key energy transition minerals including copper,
lithium, nickel, cobalt, graphite and rare earth elements. Demand projections encompass both clean energy
applications and other uses, focusing on the three IEA Scenarios - the Stated Policies Scenario (STEPS), the
Announced Pledges ...

The doping of rare earth ions also generates vacancy defects in the catalyst surface and the newly formed
oxygen vacancies can trap photoelectrons, form transition states and new energy levels between the energy
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level structures, enhance the light absorption range and effectively limit the compounding of photogenerated
electrons and holes [119].

single crystal substrate and the influence of rare-earth ions on the energy storage density of the PZT films. In
the present work, we have reported the influence of rare-earth ions on the energy storage density of the
epitaxial PZT films, grown on (La 0.18Sr 0.82)(Al 0.59Ta 0.41)O 3 (LSAT) sub-strate with a 30nm SrRuO 3
(SRO) conductive layer ...

The energy storage properties of the rare-earth elements doped 0.7BT-0.3SBT ceramics were investigated by
P-E measurements. The bipolar P-E hysteresis loops of 0.7BT-0.3SBT-Re ceramics under different electric
fieldsat 10 Hz are presented in Fig. 5 (a)-(h).

For emerging and sustainable energy solutions to effectively utilize rare earth elements, a higher premium for
these materials will likely be necessary. Environmental Costs Regional ecosystems can be significantly altered
by the...

The correlation dilemma within the rare earth metal-energy system hinders the realization of carbon neutrality
in China and worldwide. Policymakers are particularly interested in investigating the interaction between
carbon prices, energy stock markets, and rare earth resources stock markets, as it holds significant importance
for the development of the carbon ...

The clean energy industry will create new supply chain opportunities and dilemmas, as large quantities of
previously used and limited metals will be required to build the corresponding low-carbon equipment and
infrastructure [1].When the COVID-19 pandemic and individual country disputes caused a dramatic economic
slowdown and fossil energy crisis[2], ...

Lately, the "rare earth problem™ has received considerable attention, and several publications have taken stock
of the situation. These assessments include, but are not limited to, a flawed Wall Street Journal article
belittling the possibility of shortages (Sternberg, 2014), a more accurate but overly optimistic report (Butler,
2014), aswell as arigorous evaluation (Golev et ...

The electrochemical energy storage and photocatalytic performances analysis of rare earth metal (Tb and Y)
doped SnO 2 @CuS composites. Author links open overlay panel S ... The rare earth (Tb and Y) doping
impacts the material"s electrical distribution, inducing oxygen species absorption and the formation of large
surface areas and smaller ...

In recent years most of the interest in luminescent rare-earth ions has concentrated on one species: trivalent
erbium (Er 3+), and in particular its emission band around 1.53 mm. The reasons for this are plain to see if one
considers the rapid growth in optical telecommunications and some of the materials limitations on this
technology.
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Due to the continuous progress of human civilization, energy shortage and environmental contamination have
posed increasingly serious challenges and become urgent problems to be solved across the world [1], [2].The
use of renewable energy (including biomass energy, wind energy, hydroel ectric power, geothermal energy and
nuclear energy) is updating, ...

Silver niobate (AgNbO 3) is considered as one of the most promising lead-free replacements for
lead-containing antiferroelectric (AFE) ceramics, and has been drawing progressively more attention because
of itsrelatively high energy storage density.However, weak ferroelectricity in pure AgNbO 3 exerts a hegative
impact on the energy storage performance, ...

Introduction. Rare-earth elements (REES) are comprised of the 15 elements that make up the lanthanide group
of the periodic table and also include yttrium and scandium because of their similar physical and chemical
properties (Castor and Hedrick, 2006; Gambogi and Cordier, 2010; Walters et al., 2010; Liao et al., 2013;
Golev et al., 2014).The elements can ...

The new generation of optical information storage based on rare-earth luminescence not only has a large
storage capacity and along storage life, but is also difficult to be copied and cracked, which makes the optical
information storage have the incomparable advantages of traditional single-mode luminescent materials.

Currently, rare earth elements are mainly used in chemical, metallurgical, military, clean energy, and other
high-tech industries (Wang X et al., 2017; LeeJason and Wen, 2018). The global rare earth reserves reached
0.13 Gt (gigatons) in 2017, among which China accounted for about 30% with afigure of 44 million tons (Das
et a., 2018).

Comprehensive Summary. Rare earth (RE) ions, with abundant 4f energy level and unique electronic
arrangement, are considered as substitutes for Pb 2+ in perovskite nanocrystals (PNCs), allowing for partial or
complete replacement of lead and minimizing environmental impact. This review provides a comprehensive
overview of the characteristics of ...

The screening of potential doping elements for Ca(OH) 2-based thermochemical energy storage were
performed. Ca(OH) 2 modified by rare-earth metal element exhibited lower decomposition barrier and onset
temperature. Dehydration kinetics of rare-earth-doped Ca(OH) 2 were obtained. The cycling stability of
rare-earth-doped Ca(OH) 2 was ...
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