
Rare Earth Processing
Western producers have the chemistry — China tolerates the consequences

Indicative flows per tonne of rare earth metal

STEP 1

ore processing
STEP 2

metal reduction

Acids
45 t H₂SO₄/HCl/HNO₃

Water
250 m³

Energy
40 GJ coal-fired

Ore
20 t 6% rare earth oxide grade

1.2 t rare earth oxide

Energy
15 GJ coal-fired

Fluoride salts
0.2 t

1 t rare earth metal

Waste sludge 64 t
Polluted water 230 m³
CO₂ 10 t coal + process
Radioactive residue 3 kg uranium & thorium
Acid effluent 30 t — hazmat disposal

CO₂ 2 t coal energy
Slag 0.2 t
Fluoride waste 0.2 t

Sources: Gupta & Krishnamurthy, Extractive Metallurgy of Rare Earths (CRC Press) · IAEA · JRC CRM 2023 · typical facility ranges


