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SHORT COMMUNICATION

Observations on the atomic absorption behaviour of some of the rare earth elements

D. R. THOMERSON* and W. J. PRICE

Pye Unicam Ltd., York Street, Cambridge CBl2PX (England)

(Received 14th September 1973)

The rare earth elements (or lanthanides) all exhibit very similar chemical
and physical properties. Their oxides occur together in mixed ores such as
monazite and bastnaesite. The recent increased availability of these metals in pure
form has resulted in a rapid growth in the number of industrial applications of
the metals and their compounds, and considerable interest now exists in their
determination by spectroscopic methods, which alone can provide the necessary
selectivity. Scandium and yttrium are usually included with the rare earths in
any published work.

Fassel and Mossottil in 1963, using a fuel-rich oxyacetylene flame and
photographic detection, found that the four scandium wavelengths of 390.7, 391.2,
402.0 and 402.4 nm all gave sensitivities of 5 Jig ml- 1

. The spectral line at
410.2 nm returlled a sensitivity of only 100 Jig ml- 1, though other literature
reports show this to be the most sensitive. In 1966, Amos and Willis2, describing
the introduction of the nitrous oxide-acetylene flame, reported a sensitivity of
0.8 Jig ml- 1 for scandium at 391.2 nm and 5.0 Jig ml- 1 for yttrium at 410.2 nm,
and determined the sensitivity for most other rare earth elements, each at several
resonance lines. Jaworowski et aU, evaluating the total consumption oxyacetylene
burner of Kniseley et a/.4, and the laminar-flow nitrous oxide-acetylene burner of
Amos and Willis2, concluded that the nitrous oxide-acetylene flame "outperforms"
the oxyacetylene flame in analysis for rare earths, though this may be a result
of flame length rather than flame reaction. Kinnunen and Lindsj0 5 reported on
the interferences encountered between twelve rare earth elements in a phosphate
rock matrix. Europium was determined in yttrium phosphors by Scott6 who
claimed coefficients of variation of 1.4% within the europium range 2.30-5.45%,
with no interference from yttrium or vanadium. Van Loon et aU described a
procedure for determining nine rare elemenrs in zirconium and calcium rare-earth
silicates. The addition of lanthanum chloride was said to overcome most interference
problems. The emission technique was shown by Fassel et a/.s to be superior to
absorption for the determination of rare earth elements. Other workers9- 13 have
reported serious chemical interferences by mineral acids and metal ions.

However, mention is rarely made of the general difficulties in the deter-
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