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PLENARY LECTURE 2

29 th Radiochemistry Symposium, Oct. 1-3 1985

"Extraction and Sorption Methods for Separation of

Transpiutonium Elements Using Their unusual States"
by B.F. Myasoedov, Vernadsky Institute of Geochemisiry

and Analytical Chemistry, 117975 Moscow, USSR.
ABSTRACT

Modern methods for isolation and separation of the
transplutonium elements (TPE) are commonly based on
small differences in the properties of these elements
in their most stable oxidation state +3. However the
best separation can be attained by using different oxi-
dation states of TPE. Presented in the paper is a re-
view of the recently obtained data on the behavior of
tetra, penta, and hexavalent americium, tetravalent be~
rkelium in their extraction from acid and alkaline so-
Iutions by various extractants, and in separation pro-
cesses by extraction chromatography and by sorption on
inorganic and organic sorbents. Therewith conditions
for generation and stabilization of these elements in
the above-mentioned oxidation states, the optimal con-
ditions for their isolation by extraction and sorption
together with their stability in the organic and sor-
bent phases are observed. Data are given on their se-~
paration factors from other elements. The advantages
of these methods are shown. In conclusion. the highpre-
cise coulometric methods of uranium and americium ana-
lysis and highsensitive luminescent methods of neptu-
nium analysis are considered.
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(2) Neuilfly, M.et al: Compt.Rend., Acad.Sci.Paris, t 275, serie D-1847 (23,0ct. 1972)
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(4) BH  ®: RFHE, 27 304-324(1985), WS

FHHH :
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INVITED LECTURE 2
29 th Radiochemistry Symposium, Oct. 1-3 1985

"Selective Radiochemical Separation of Sodium-24

by Tibor Braun, Institute of Inorganic and Analytical
Chemistry, L. EGtvOs University, 1443 Budapest,
P.0.Box 123, Hungary

ABSTRACT

1 that "for many solid-liquid

It is known
heterogeneous isotopicvexchange'reactions there is
an initial relatively rapid exchange between the
reactant on the surface of the solid and the reactant
in the liquid. This initial reaction is then followed
by the relatively slow process of incorporation of
surface material into the body of the lattice by
self-diffusion and/or recrystallization. The extent
of the initial rapid exchange is, of course,
dependent on the amount of solid surface exposed and
has been used in the estimation of the specific
surface of solids. The rate of progress of the later
phase of the exchange reaction is dependent on the
solid particle size, the perfection of the crystal

lattice; the temperature, the solubility of the
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solid in the liquid, and other factors that influence
the rate of recrystallization of the solid and the
mobility of the components of the solid". Contrary
to the abovementioned, our measurements showed that
the concomitant hydration of anhydrous sodium
sulphate in acetone-sodium sulphate saturated agueous
solution enhances the rate of the

2

22+ |
(Na,80y)g015q, * (2 "Na)y 4 + (KHZ0);, =

1

(22

+
isotopic exchange reaction.
In order to prove that the enhancement arise
from the concomitant hydration of the anhvdrous solid

phase, the behaviour of sodium sulphate decahydrate -

in the isotopic exchange reaction: -

| 22+ _
(N2pS04.10 HyO)go15q, + (2 "N )1iq, S

22 +

under exactly the same experimental conditions has
been studied. The rate curves of the isotopic

exchange reaction are similar to those of
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independently decaying radioactivities, indicating the
multi-faceted nature of the exchange reaction. In
order to analvse the curve corresvonding to the
exchange with non-hydrated sodium sulphate the final
linear portion was extrapolated back to t = o, and
on substracting the extrapolated line from the
original curve, another straight line is obtained
which represents the rate of the initial (enhanced)
reaction. The overall exchange is thué seen to
consist of a fast (enhanced) process followed by a
relatively slower process which completes the
Na2804 - 22Na+ exchange. It is, however, possible
that there may be other contributing steps which are
not resolved bv this analysis. In the case of the
exchange reaction with sodium sulphate decahydrate,
the rate curve shows that the fast (enhanced) step
is absent (or extremely short) and the exchange
practically follows an one-steo slow mechanism.

The experimental evidence indicates that the
solidl-—solid2 type reorganisation (recrystallization)
accompanying the crystal hydration of anhydrous
sodium sulphate enhances the surface exchange and
bulk diffusion processes during the isotovic
exchange of sodium in the acetone-salt saturated

water systém. The enhancing effect seems not to be
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restricted to this system. Preliminary experiments
indicated that the reactivity enhancement by hydration
is of a pretty general nature applying to isotovic’
exchange reactions involving many crystal hydrates
for which hydration-dehydration is reversible.:
Although many implications of our findings and:
underlying mechanisms have yet to be assessed and
understood it seems probable that the hydration
cluster surrounding the Na' ions in solution acts as
an ion implanting wvehicle for the ions to be exchanged
during the hydration of the anhydrous salt, enhancing
the overall rate of the isotopic exchange process.
It is known that "if there is a big difference in
soivating power, then one solvent only may be found
in the primary solvation shell, as in aqueous
acetone"2. At least one evidence for the inverse
effect already exists, namely Lieser3 reported that
in the isotopic exchange reaction between solid

9OSr2+

SrSO4 and in a water-methanol system the

9oSr2+ ions penetrating the surface of the crystals
must at least partially strip off their hydration
shell. In case of our hydration enhanced exchange
mechanism the contrary happens, i;e. the cluster

of hydrating water molecules carry and implant

into the crystal the exchangeable radioactive ions
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from within the hydration shell. Investigations are
in progress for using the phenomenon of hydration
enhanced isotopic exchange and anhydrous sodium
sulphate as a solid sorbent for simple and selective
sodium-24 removal in the activation analysis of

trace metals in biological matrices4.
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