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Separation and Recovery of Rare Earth Elements from Phosphor
Sludge in Waste Fluorescent Lamp by Multistage Countercurrent
Solvent Extraction
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Abstract

The physical and chemical behaviors of rare earth components in processe such as solvent extraction of
leaching solution have been examined to establish the recycling system of phosphor sludge contained in
fluorescent lamp waste. From soluble components in leaching solution, rare earth component was recovered
by treatment processes such as solvent extraction, multistage countercurrent solvent extraction and strip-
ping. The experimental results obtained are summarized as follows: (1) Impurity components could be elimi-
nated by using the 2-ethylhexyl phosphonic acidmono-2-ethylhexyl ester as a solvent in the pH range from
1.5 to 2.0. (2) Pure yttrium and europium oxide could be recovered by means of multistage countercurrent
solvent extraction and oxalate precipitation methods. (3) Yttrium and europium components from leaching
solution of phosphor sludge contained in fluorescent lamp waste were found to be recovered effectively by
four processes of solvent extraction, multistage countercurrent solvent extraction, stripping and oxalate

precipitation. Their purity was 99.7% for yttrium and 90% for europium.
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