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ABSTRACT. Cation exchange separation and inductively coupled plasma atomic emission
spectrometric(ICP-AES) determination of ruthenium in HCI solutions were studied to quantitatively
determine ruthenium in spent nuclear fuels. Ruthenium-bearing samples were dissolved with the mixed acid
solution(9 : 1 mole ratio, HCI-HNg) using an acid digestion bomb. Based on the absorption spectra and ion
exchange behaviour of ruthenium in hydrochloric acid media, its possible chemical species were discussed.
On a cation exchange column (0<78.0 cm) packed with AG 50\ 8(100~200 mesh) and equilibrated
with 0.5 M HCI, ruthenium was eluated with 0.5 M HCI while uranium was retained on the column. The
established separation method was applied to a simulated spent nuclear fuel and resulted in the recovery of
98.5% with a relative standard deviation of 0.7%.
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wavelengths selected for uranium and ruthenium

Item Condition
RF generator 40.68 MHz
Incident power 1000 w
Linear dispersion 0.26 nm/mm
Argon gas flow rates
-Outer 12 L/min
-Sheath 0.4 L/min
-Injector 0.4 L/min
Sample uptake rate 1 mL/min
U 385.958 nm
Ru 240.272 nm
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Fig. 1. Variation of the absorption spectrum of ruthenium as
a function of the aging time of the dissolved ruthenium solu-

tion in 5.0 M HCI; [Ru]=6.0x1C" M.
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Table 2. Results of ruthenium determination in a
synthetic solution and in a simulated spent nuclear fuel

Synthetic solution, Simulated spent fuel,
23.0pg Ru/mL 2.05 mg Ru/g-fuel

Aging period Foundpg/mL Found. mg/g-fuel
Fresh 22.3 2.02
3d 233 2.01
7d 22.6 2.04
Average 22.7(0.51)* 2.02(0.015)*

*(): standard deviation
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