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ABSTRACT

Preferential leaching of Sr from irradiated thorium may play an important role to facilitate
the management of high level waste as well as provide a new route to recover valuable fis-
sion product 90Sr which has potential applications as (a) compact heat source and (b) as par-
ent radionuclide for 90Y, used in therapeutic radiopharmaceuticals. In the present work,
leaching of Sr from (Th,Sr)O2 in nitric acid and perchloric acid medium has been investi-
gated as a function of acidity as well as refluxation time. It was interesting to observe that
quantitative leaching of Sr(II) is possible even at 0.01M HClO4 where leaching of Th is negli-
gible (�0.01%). Leaching behavior of other metal ions, like Pd(II), Y(III), and Zr(IV), repre-
senting few major fission products was also investigated.
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1. Introduction

Today about 500 nuclear power plants, with total
installed capacity of 375 GW(e) are in operation
worldwide generating around 16% of global electric-
ity which are largely fueled by natural/enriched ura-
nium oxides. Thorium is 3 to 4 times more abundant
than uranium and is an easily exploitable resource in
many countries. In this context, ThO2 appears to be a
strong candidate as nuclear fuel in the long run.
However, unlike natural uranium, which contains
�0.7% fissile 235U isotope, natural thorium does not

contain any “fissile” isotope and is made up of the
“fertile” 232Th which can be converted to “fissile”
233U, thereby enlarging the fissile material resources.
Other distinct advantages of thorium based fuel
cycles are: (a) higher absorption cross section for ther-
mal neutrons of 232Th (7.4 barns) compared to 238U
(2.7 barns); (b) favorable g (number of neutrons liber-
ated per neutron absorbed) for 232Th—233U fuel cycle
over a wide neutron spectrum; (c) intrinsic prolifera-
tion resistance due to the formation of 232U; (d) possi-
bility to incinerate weapon Pu or civilian Pu in once
through cycle of (Th, Pu)O2 fuel; (e) favorable
thermo-physical properties of ThO2 like high thermal
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