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The distribution of scandium(III) between tri-n-butyl phosphate and aqueous solutions

containing chloride has been measured using 45Sc as a tracer.

The extraction of anionic scandium

chlorocomplexes seems to be unimportant in the systems studied and it appears that different
solvates of the trichloride ScCl; can exist in tributyl phosphate extracts.

The recent paper by Sekine, Hamada and
Sakairil> has prompted us to report the results of
a study of the distribution of scandium(III)
between tri-n-butyl phosphate (TBP) and aqueous
solutions containing chloride.

Experimental

Materials. Scandium-46 (half-life 84 days) of high
specific activity was supplied as the chloride in aqueous
solution by the Radiochemical Centre, Amersham.
TBP was purified by the method of Alcock et al.> and
was dried by warming under reduced pressure. Ben-
zene used as a diluent in some experiments was material
“for molecular weight determinations” from British
Drug Houses Ltd. Hydrochloric acid was of “AnalaR”
quality and lithium chloride was purified as described
previously.??

General Procedure. Distribution was obtained
by stirring together mechanically 5ml/ of TBP phase
and 5 ml of aqueous phase containing Sc as tracer.
Agitation for 30 min always sufficed for equilibration
and all exp eriments were performed at 2041°C.
After centrifuging, the phases were separated by means
of transfer pipettes for analysis. Aliquot parts were
counted in polythene counting cups under identical con-
ditions with NalI(TI) - scintillation counter. Values
of the distribution ratio for scandium(III) were obtained
as:

_ Count rate per m/ of org. phase
Count rate per ml of aq. phase ’

the observed count rates having been corrected for
background.

For each distribution experiment the concentration
of chloride [Cl-], M, in the aqueous phase after equi-
libration was determined by titration.

No adsorption of radioscandium was detected on
the walls of vessels used for the equilibrations.
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Results and Discussion

Figure 1 shows plots of D against [Cl-], for (a)
distribution between TBP and hydrochloric acid
and (b) distribution between TBP and aqueous
solutions 0.1 M in HCI containing lithium chloride.
Extraction is greater from concentrated lithium
chloride than from concentrated hydrochloric
acid, and in this respect thejbehaviour of scandium
follows that of other metals.®> Values for D were
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Fig. 1. Relationship between D and the chloride
concentration of the equilibrium aqueous phase.
Extraction by TBP from (a) HCl (b) from
aqueous LiCl 0.1m in HCL. The curve](a)
matches the corresponding plot of results due
to Peppard, Mason and Maier.*
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found to be independent of the initial aqueous
concentration of scandium in the range 2x10-°
to 1x 10-4 M, suggesting that scandium(III) com-
plexes in both organic and aqueous phases are
mononuclear.

Measurements analogous to those effected with
TBP were made of the distribution of tracer scan-
dium(III) between 0.1 M tri-n-octylamine hydro-
chloride (TOA) in benzene and (i) hydrochloric
acid and (ii) aqueous solutions 0.1 m in HCI contain-
ing lithium chloride. In these cases extraction
of scandium was very slight {max. D 8x10-3 for
distribution between 0.1 M TOA and 0.1 m HCI -
12m LiCl). This suggests that formation of

100

10

|f

|
1 2 4610 2
TBP in benzene, % (Vol. fraction)

Fig. 2. Distribution of scandium(III) as a func-
tion of TBP concentration for solutions of
hydrochloric acid of fixed concentration as the
aqueous phase. (a) [Cl=]=5.77wm, slope 2.0;
(b) [C1-]1=6.39 M, slope 2.6; (c) [C17]=6.93 M,
slope 3.0; (d) [C1-]=9.10Mm, slope 2.6; (e)
[C1-]=10.77 M, slope 2.3.
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Fig. 3. Distribution of scandium(III) as a func-
tion of TBP concentration for solutions of lithium
chloride (0.1 in HCI) of fixed concentration
as the aqueous phase. (a) [Cl~]=6.66 M, slope
2.8; (b) [Cl-]=8.59m, slope 3.0; (c) [Cl-]=
11.03 M, slope 3.0.
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anionic chlorocomplexes of scandium(III) in the
systems is quite unimportant.

In addition to experiments with 1009 TBP,
values of D were measured with aqueous phases
of constant composition and dilute solutions of
TBP in benzene as the organic phase. Results
are plotted in Figs. 2 and 3 and the slopes of the
graphs may be taken as approximating to the
average number of molecules of TBP directly
associated with extracted scandium(III) species.

The interesting possibility arises from the present
study that scandium(III) may exist in TBP extracts
from aqueous chloride solutions as complexes
ScCly-xTBP  which may have different stereo-
chemistry. It is intended to pursue the problem
further using spectroscopic methods.




