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A B S T R AC T

Electrochemical behavior of ruthenium(III), rhodium(III) and palladium(II) present in the simu-
lated high-level liquid waste (SHLLW) was studied, at 298 K, to explore the feasibility of recover-
ing these fi ssion platinoids from high-level liquid waste (HLLW). The cyclic voltammogram of 
SHLLW at platinum electrode consisted of a surge in cathodic current occurring at a potential 
of –0.38 V (Vs. Pd), which resulted in a large cathodic wave at –0.55 V (Vs. Pd) was attributed to 
the reduction of platinoid ions into their metallic forms. At stainless steel electrode, the onset 
of reduction occurred at –0.43 V (Vs. Pd), which resulted in a cathodic wave at –0.7 V (Vs. Pd). 
Electrolysis of SHLLW was carried out at various cathodic potentials and the recovery was in 
the order Pd >> Rh ~ Ru. The total recovery of ruthenium, rhodium and palladium increased 
with increase of applied potential and about 42% was recovered at the applied potential of 
–1.0 V (Vs. Pd) in 4 h. X-ray diffraction indicated the presence of all the three metals in the deposit 
and EDS analysis indicated the presence of palladium to the extent of 80–85% in all deposits.
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1. Introduction

PGMs or platinoids fi nd several applications in vari-
ous industries [1,2]. However, the natural availability 
of these metals in the earth crust is very low and they 
are being exhausted by the huge demand from vari-
ous industries. Therefore, fi nding alternative resources 
would be very attractive. One such resource is the spent 
nuclear fuel arising from the nuclear reactor [3–5]. Sig-
nifi cant quantities of platinoids namely, ruthenium, 
rhodium and palladium, are formed as fi ssion prod-
ucts in a nuclear reactor. It is estimated that by the year 
2030, the amounts of fi ssion platinoids produced by the 
nuclear reactor operations all over the world would be 

comparable with the amounts of platinoids available at 
that instant in the earth crust [3]. Therefore, the recovery 
of platinoids from the spent nuclear fuel may provide 
appreciable incentives in view of the growing demand of 
PGMs in various industries.

PUREX (Plutonium and Uranium Recovery by Extrac-
tion) process is being adopted for the recovery of uranium 
and plutonium from spent nuclear fuel dissolver solution. 
The raffi nate rejected after extraction is called as high-
level liquid waste (HLLW), which contains nearly 70% 
of platinoids existing in the form of complex nitrates [4]. 
Among the fi ssion platinoids, the solution chemistry of 
palladium(II) in HLLW is relatively simple and the electro-
chemistry is well understood. However, the coordination 
and redox chemistry of ruthenium(III) and rhodium(III) 
in nitric acid itself is very complex [6]. Excellent reviews 
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