
Does wind power generation require rare
earths 

How much rare earth does a wind turbine have?

Assuming 35 million EVs and 3 kg of permanent magnets per EV,plus 100 GW wind turbines with permanent

magnets  (50% market share) at 0.5 kt magnets/GW,with 30%rare earth content in the magnets (IRENA,2021).

The sudden REE boom reflects these elements' unique optical and magnetic properties (Adler and

M&#252;ller,2014).

 

What is the future market share of rare earth-based wind turbines?

The future market share of wind turbines that use rare earthswill most likely depend on the evolution of the

price of rare earths and the techno-economic advantages of PMSG (Permanent Magnet Synchronous

Generators) in comparison to alternative technologies that do not use rare earth elements. Previous article in

issue Next article in issue Keywords: Rare earths,Substitution,Wind turbines

 

What is the future demand for rare earths for wind turbines / electric vehicles?

2 and 2024 tage2026Reserves development2028Source: JRC.Demand analysisEstimation of future demand

for rare earths for wind turbines and electric vehicles was based on expected deployments according to

political ambitions, the average lifetimes of wind turbines / electric vehicles and the amounts of materials used

in manufacturing

 

How much rare earth is needed for HTS wind turbines?

The demand for rare earths in HTS wind turbines is estimated to be quite low,at approximately 2 kg

REEs/MW. The main rare earth element requested is yttrium,in the range of 0.1-0.8 kg/MW

(Wuppertal,2014),but it can be substituted by lanthanum or cerium (Buchert,2011).

 

Should wind power be expanded?

Wind power needs to be expanded rapidlyacross the world to stabilize our climate. However,there are

increasing concerns about conflicts between the supply of rare-earth elements (REs) (mainly

neodymium,praseodymium,and dysprosium) and the global expansion of wind power.

 

What are rare earths and why are they important?

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 used

in electric vehicles (EVs) and wind turbines. Neodymium is the most important in volume terms.

Society owes this shrinking of electronic technology in large part to the exceptional magnetic power of rare

earths. And those f-electrons are the reason why. Rare earths have many orbitals of electrons, but the

f-electrons inhabit a specific group -- or subshell -- of seven orbitals. Each orbital can house up to two

electrons.
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Rare earth elements (REEs) are needed globally in a wide range of applications, including electronics,

communications, medical science, manufacturing, and transportation [1,2,3,4,5,6] creasingly, REEs are

required in clean energy applications, for example, through use of neodymium (Nd) magnets in wind power

generation []  the ...

The 2050 roadmap developed by the International Energy Agency (IEA) implies intermediate stages of annual

installed wind power global capacity, i.e. from 25 GW in 2012 and 63 GW in 2015 to 65 GW by 2020, to 90

GW by 2030 and to 104 GW by 2050 (IEA, 2013).Achieving these targets would also require an undistorted

access to material resources, ...

In terms of wind power, ... A recent advance, for example, was achieved by Mitsubishi, which created an

electric motor that does not require rare earths; however, according to one analyst, ... then one of the main

challenges to a greater build-out of renewable power generation will persist.

Mountain Pass mine in California is the only active rare earth mining and processing facility in the U.S. Photo:

Tmy350 To limit the global temperature increase to 1.5 degrees C or close to it, all countries must

decarbonize--cut fossil fuel use, transition to zero-carbon renewable energy sources, and electrify as many

sectors as possible. It will require ...

The Per Gejer rare earth deposit in Kiruna, Sweden, discovered in 2023, is also located in a mine where iron

ore is primarily mined, and rare earths could be extracted as a by-product in the future. Alongside carbonatite

intrusions, ion adsorption rocks are the second most important source of rare earths, accounting for 16% of

global rare earth oxide production, particularly for heavy ...

This review explores the potential of separating and recycling rare earth elements (REEs) from different

energy conversion systems, such as wind turbines, electric vehicles batteries, or lighting ...

This study assesses the mineral demand in Colombia in the period 2020-2050 for the rare earth elements

embedded in the deployment of wind power technologies in four different climate policy ...

Let''s take a closer look at wind power generation. Rare earth metals, notably neodymium and dysprosium, are

used in the magnets of power generators. However, not every type of wind turbine uses such rare ... (PV) and

wind. Therefore, we need 8 000 gigawatts ( GW) of wind and 15 000 GW of solar PV by 2050. This requires

on average 250 GW of ...

Examples of critical raw materials are the rare earth elements, which are needed for the manufacturing of

permanent magnets for wind turbine generators and electric vehicle motors, ...

Wind power is crucial for mitigating climate change and achieving carbon neutrality. However, its
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development depends on the potential constraints of rare-earth elements. Therefore, first projecting the

rare-earth demand for wind power equipment in the context of achieving carbon neutrality and identifying

potential obstacles are necessary.

Wind energy is a virtually carbon-free and pollution-free electricity source, with global wind resources greatly

exceeding electricity demand. Accordingly, the installed capacity of wind turbines ...

So-called rare earths are not rare, but with no current domestic source the essential trace elements can be

harder to come by than U.S. makers of wind turbines, hybrid cars, weapon systems and ...

A UK wind turbine specialist has teamed up with a US developer of high-performance rare-earth-free magnets

to design a 15MW generator for use in offshore wind turbines. Middlesborough-based GreenSpur Wind and

Minneaopolis-based Niron Magnetics say that the high-efficiency low-mass generator will generate power

without needing costly and ...

Wind turbines. The latest, most efficient generator technologies to produce wind power are based on rare-earth

permanent magnets. In a context of energy transition, the European Union is set to install 200 GW of new

capacity between 2024 and 2030 (source: WindEurope).

Wind power is crucial for mitigating climate change and achieving carbon neutrality. However, its

development depends on the potential constraints of rare-earth ...

Since 2010 the average amount of minerals needed for a new unit of power generation capacity has increased

by 50% as the share of renewables in new investment has risen. ... manganese and graphite are crucial to

battery ...

PMs using Rare Earth Elements (REEs) for wind power generation provide efficiency and power density. As a

drawback, REEs are critical due to cost, environmental and social impacts related to their ...

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 ...

Future deployment of wind power generation may be affected by potential disruptions in supply and price

rises of critical rare earth elements. By evaluating the ...

By Seren Direct drive wind turbines account for one-third of all wind power generation. Compared to other

wind technologies they have higher energy output and lower maintenance requirements, which means they are

favored offshore. To operate direct drive turbines, permanent magnets are needed -- and obtaining these

magnets is increasingly ...
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An example of critical materials are rare earth elements, which are needed for the manufacturing of permanent

magnets for wind turbine generators and electric vehicle motors, as well as for ...

These types of generator do not require any rare earths, and achieve better efficiency and less heat loss than

asynchronous generators. As long as facilities with rare earth magnets are used offshore, they should ideally

be designed to be recyclable. Looking forward, the development of a recycling system ought to be tested so

that at least ...

Enhanced climate action is needed, but ambitious global wind-power-expansion targets raise concern

regarding potential conflicts between the supply and demand of rare-earth elements (REs). Li et al. explore

such ...

There are 17 rare earth elements (REEs). Rare earths are used in wind power for permanent magnets, which sit

at the center of the blades. These magnets increase the amount of power generated and can also reduce the

maintenance needed for wind turbines. Neodymium, praseodymium, dysprosium, and terbium are four of the

most common rare earth ...
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