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Measurement of Neodymium(III) and Samarium(III) by
Spectrophotometer and Laser-Induced Photoacoustic Spectroscopic
System: A Preliminary Study for
Speciation of Aqueous Np(IV) Species.

Akira Kitamura®, Mitsuhiro Okazaki®™

Abstract

Spectroscopic measurements of neodymium(II) and samarium{Ill) were carried out by
spectrophotometer and laser-induced photoacoustic spectroscopic (LPAS) system for the investigation of
the detection limit of both systems. The absorption spectra and photoacoﬁ;ﬁc spectra of Nd** and Sm*
were obtained with varying the concentration of the ions from 2X10°% to 2X 102 mol-dm?®. The
absorption spectrum of Nd** was also determined by a special spectrophotometer, of which the
measurement cell was set in a glove box filled with inert nitrogen gas. For the comparison with these
photoacoustic and absorption spectra, the absorption spectra of Nd®* and Sm* were determined by an
usual spectrophotometer with the light-path lengths of 1 cm and 10 cm. The detection limit of the
photoacoustié measurement was reported much lower than that of absorbance measurement by several
researchers. However, the present study was concluded that the detection limit of photoacoustic
measurement with the present LPAS system was similar to that of absorbance measurement with the
light-path length of 10 cm. The detection limits of neptunium(IV,V) were estimated and the possibility

of the speciation of neptunium(IV) was discussed from the results of the present study.

* Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center, Tokai Works,
Japan Nuclear Cycle Development Institute

" Inspection and Development Company
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