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Extraction of Ruthenium From Nitric Acid Medium
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Abstract: The extraction of ruthenium from nitric acid medium by trialkylphosphine oxide
(TRPO) was studied under a variety of experimental conditions. The influence factors such
as contacting time, nitric acid concentration, temperature, TRPO concentration, etc., on the
extraction behavior were systematically investigated. Three-stage cross-current extractions
were further conducted to reveal the extraction behavior. Moreover, the stripping of rutheni-
um from the loaded organic phase by nitric acid was also studied. The results from this study
indicate that the thermodynamics and kinetics of the speciation and chemical equilibrium of
ruthenium in nitric acid medium are quite interactive and thus resulting in complicated extrac-
tion behaviors. Furthermore, the extraction of ruthenium from a series of simulated HLLW

was conducted and the results provide additional information for the optimization of TRPO
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process regarding the decontamination of ruthenium from HLLW.

Key words: ruthenium; extraction; TRPO; high level liquid waste
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Table 1 Main components of simulated HLLW

TLE o/(g+ LD LR o/(g+ LD
Ba 0. 415 Pd 0. 303
Cs 0.412 Ni 0. 046
Ru 0. 451 Cr 0. 062
Sr 0.127 Zr 0.716
Fe 0. 237 Na 1. 136
Mo 0. 674 LnCiD) 2.1
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Fig. 1 Effect of contacting time

on extraction of ruthenium by TRPO
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Fig. 2 Effect of time after preparation of Ru solution
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on extraction of ruthenium by TRPO
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on extraction of ruthenium by TRPO
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D
BELEAE AR LA
1 0.291 0.291
2 0. 150 0.201
3 0. 146 0.217
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