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Application Chemical

Rare-earth elements (REE) are necessary components 
of more than 200 products across a wide range of 
applications, especially high-tech consumer products, 
such as cellular telephones, computer hard drives, 
electric and hybrid vehicles, and flat-screen monitors 
and televisions. Significant defense applications 
include electronic displays, guidance systems, lasers, 
and radar and sonar systems. Although the amount of 
REE used in a product may not be a significant part of 
that product by weight, value, or volume, the REE can 
be necessary for the device to function. For example, 
magnets made of REE often represent only a small 
fraction of the total weight, but without them, the 
spindle motors and voice coils of desktops and laptops 
would not be possible.

Chemically, rare earths are strong reducing agents. 
Their compounds are generally ionic and they display 
high melting and boiling points. Rare earths are 
relatively soft when in their metallic state while those 
with a higher atomic number tend to be harder. Rare 
earths react with other metallic and non-metallic 
elements to form compounds each of which has 
specific chemical behaviours. This makes them 
indispensable and non-replaceable in many electronic, 
optical, magnetic, and catalytic applications. Rare earth 
compounds are commonly fluorescent under ultraviolet 
light, which can assist in their identification. Rare earths 
also react with water or diluted acid to produce 
hydrogen gas. 
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Yttrium (Y) Phosphors, ceramics,

metal alloys

Lanthanum(LA) Batteries, catalysts for petroleum 

refining

Cerium (Ce) Autocatalysts, chemical catalysts

Praseodymium (Pr) High power magnets,

yellow ceramic pigments

Neodymium (Nd) High power magnets

Holmium (Ho) Highest power magnets in 

existence

Erbium (Er) Lasers, glass colourant

Lutetium (Lu) PET scanners

Promethium (Pm) Beta radiation source

Samarium (Sm) High temperature magnets

Europium (Eu) Fluorescent lighting

Gadolinium (Gd) Magnetic resonance imaging

contrast agent, nuclear 

reactor rods

Terbium (Tb) Phosphors for lighting, high 

power high temperature 

magnets

Dysprosium (Dy) High power high temperature 

magnets, lasers

Thulium (Tm) Ceramic magnetic materials which 

are still under development

Ytterbium (Yb) Fibre optic technology, solar 

panels
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Magnets
10%

Metallurgy
13%

Ceramic/glass
11%

Catalysts
49%

Polishing
8%

Batteries
6%

Others
3%
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Have your REE analyzed at RC Inspection
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Europium Oxide

Gandolinium Oxide

Gd2O3, TREO, Li, Be, B, C, N, S, H, F, Na, Mg, Al, Si, P, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Br, Rb, Sr, Y2O3

Terbium Oxide

Tb4O7, TREO, Li, Be, B, F, Na, Mg, Al, Si, P, S, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Br, Rb, Sr, Y2O3, Zr, Nb, Mo, Ru

Ferro Dysprosium

Al, Ba, Bi, C, Ca, Ce, Co, Cr, Cu, Dy, Fe, Ge, Hf, Ho, K, La, Lu, Mg, Mn, Mo, N, Na, Zr

Erbium

TREM, ER/TREM

Yttrium Metal

Praseodymium Neodymium

TREO, Nd2O3, Pr6O11, Al2O3, C, CaO, Cl, Fe2O3, MgO, S, SiO2, La2O3, Ce2O3, Sm2O3, Gd2O3, Tb4O7, Dy2O3, Y2O3



Klik om de titelstijl van het model te bewerken

7

Have your REE analyzed at RC Inspection

7

Scandium Oxide

Sc2O3, TREO, H2O

Yttrium Metal

Y, Li, Be, B, C, N, O, H, F, Na, Mg, Al, Si, P, S, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Br, Rb, Sr, Zr, Nb, Mo, Ru, Rh

Neodynium Oxide

Nd2O3, TREO, Li, Be, B, C, N, S, H, F, Na, Mg, Al, Si, P, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Br, Rb, Sr, Zr, Nb, Mo

Tellurium

Cl, Fl, NH4, So2

Germanium

Cl, Fl, NH4, So2
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Have your REE analyzed at RC Inspection

Monazite

TREO, ThO2, Sn, CeO2, Er2O3, Lu2O3, Dy2O3, Eu2O3, Nd2O3, Ho2O3, La2O3, Gd2O3, Sc2O3, Tb4O7, Sm2O3, Tm2O3, Y2O3, Pr6O11, Yb2O3

Tantalite

ThO2, Ta2O5, Nb2O5, U3O8

Columbite

U3O8, Ta2O5, ThO2, Nb2O5

Cl, Fl, NH4, So2

8

Indium

Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Fe, Mg,

Lantanum
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Rare earth element ("REE") – A set of seventeen metallic elements with unique properties: chemical, catalytic, magnetic, 

metallurgical and phosphorescent. While not particularly rare, their geochemical properties usually result in them being 

dispersed and not found in concentration significant enough to be recovered economically.

The elements include Scandium (Sc), Yttrium (Y), Lanthanum (La), Cerium (Ce), Praseodymium (Pr), Neodymium (Nd), 

Promethium (Pm), Samarium (Sm), Europium (Eu), Gadolinium (Gd), Terbium (Tb), Dysprosium (Dy), Holmium (Ho),

Erbium (Er), Thulium (Tm), Ytterbium (Yb) and Lutetium (Lu).

Critical rare earth elements ("CREE) – In a study undertaken by the US Department of Energy, Critical Materials Study, 

December 2011, undertook a criticality assessment of rare earths evaluating two dimensions, importance to clean energy and 

supply risk. They identified five rare earths as "critical" – Dy, Tb, Eu, Nd and Y – and two elements as "near-critical" – Ce and 

La. Rare Element includes Pr in its CREE list because of its ability to be substituted for Nd in high-intensity permanent 

magnets.

Heavy rare earth elements ("HREE") – defined as the elements Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu and Yb. Eu, Sm and Y are 

sometimes included because they behave like the other HREE.

Rare earth oxide ("REO") – the oxide form of rare earth elements

Total rare earth oxide ("TREO") – refers to the sum total of REO present in a deposit
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