REE glossary of terms

Alkaline igneous rocks: Igneous rocks with more sodium- and potassium-bearing minerals than normal.
They usually contain less than 51% SiO,, and their total alkali oxide content (Na,0+K,0) exceeds the
amount of calcium oxide (CaO) present in the rock. Examples include alkaline basalts, syenites,
nepheline syenites, phonolites, etc.

Alloy: An alloy is an impure metal, made by mixing two or more chemical elements, at least one of
which is a metal. Alloys are created in order to improve the properties of the pure metal in some way.
For example, carbon steel (an alloy made by mixing pure iron with a small amount of carbon) is much
stronger than pure iron.

Carbonatite: A rare igneous rock with 50% or more primary carbonate minerals such as calcite,
dolomite, ankerite, etc.

Catalyst: A substance that helps to speed up a chemical reaction without being consumed in the

reaction.
Element: A chemically pure substance with only one type of atom.

Fuel cells: Fuel cells can generate electricity from the energy released when hydrogen and oxygen are
combined to form water. Although some types of fuel cells can use conventional fossil fuels such as
natural gas or jet fuel as a source of hydrogen, hydrogen gas can also directly be used in fuel cells to
combine with oxygen from the air. REEs are used as catalysts and other essential components in some
varieties of fuel cells (e.g., solid oxide fuel cells).

Igneous rocks: Rocks formed when magma (molten rocks underground) or lava (molten rocks above
ground) cools and solidifies.

Lateritic soil: In regions with hot, humid climates and lots of rainfall, more soluble ions (such as sodium,
potassium, etc.) are chemically weathered out of soil layers, leaving behind relatively insoluble
compounds, usually containing iron and aluminum. This type of soil is called a laterite, or lateritic soil.
Depending on the intensity of chemical weathering and the type of original bedrock from which the soil
is created, REE reserves can form in lateritic soil layers.

Magnetic refrigeration: Some rare earth elements, like gadolinium and its alloys, become hot when they
are placed in a magnetic field and cold when the magnetic field is removed. The amount of the
temperature change depends on the strength of the magnetic field. In magnetic refrigeration, a piece of
gadolinium alloy is placed in a strong magnetic field and kept at room temperature by water or other
coolants. It is then removed from the magnetic field, at which point the alloy becomes colder than room
temperature. This cold alloy is used to cool a second stream of water, which is then used for
refrigeration.

Ore: A rock or mineral from which mineral resources can be extracted at a profit.



Periodic table: The table arranging the chemical elements based on their atomic numbers (i.e., number
of protons), similarity of properties, and the manner in which the electrons of each element are

distributed around their nucleus.

Placer deposit: Placer deposits form when economically valuable minerals that are dense and resistant
to chemical weathering are concentrated by erosion and deposition. For example, the dense mineral
monazite contains high amounts of REE and forms placer deposits when concentrated in stream
sediments (e.g., in North and South Carolina) and in beach sand (e.g., in Florida and Georgia).



