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Development of a palladium separation method based on selective photoreduction
reaction and aggregation reaction

Yomogida, Takumi
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Palladium-107 can be found in high-level radioactive wastes (HLW). Owing to
its long half-life, a procedure for Pd-107 determination in HLW is demanded for safety assessment of
geological disposal. However, there were few reports of Pd-107 content because of difficulties in

Pd separation for the measurement. In the handling highly radioactive samples for Pd-107
determination may cause radioactive contamination and radiation exposure to workers. In this study,
we developed a simple separation technique based on laser-induced particle formation. The solution
including 25 elements was irradiated with 355 nm pulsed laser for 20 min. Pd precipitate were formed
by the photoreduction of Pd ions induced by the irradiation. The Pd precipitate were selectively
recovered from a simulated radioactive solution, while about 99% of the other 24 elements were
removed. This indicates that non-contact and high-selective separation of Pd is achievable with the

proposed separation technique.
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40% 25 Rb 0.73 0.03
50 mJ, 10 Hz Sr 1.60 0.05
20 Pd Y 49.61 <0.01
Zr 6.49 <0.01
. . Mo 5.82 <0.01
Pd 20 (Pd: 2.5 ppm, U: 51 Ro 101 061
ppm) Rh 0.75 0.30
Pd Pd 2.47 37.98
Table. 1 Pd Cs 4.47 0.01
1% Pd v 211 oot
a . .
Pd 20 Ce 56.16 <0.01
U Pd Pr 55.22 <0.01
99.99% Nd 55.82 <0.01
Cs, Sr, Ba Sm 49.55 <0.01
Eu 52.17 <0.01
0 Gd 49.30 <0.01
99.95% Tb 55.23 <0.01
Pd Dy 48.80 0.01
U Pd Ho 56.76 <0.01
Er 48.36 <0.01
Tm 54.66 <0.01
Yb 48.28 <0.01
HLW Lu 55.64 <0.01
U 51.27 <0.01
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