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In a previous paper we reported that the lanthanides are slight-
1y adsorbed by anion-exchange resins such as Dowex=1 from concentrated

HNO,

that this element adsorbs more strohgly on Dowex-1 from nitrate solu-

tlons than from HNO3 mediagl,° This adsorption was found to increase

solutionl. Further experiments with praseodymium have shown

with the nature of the cation of the gupporting nitrate sclution in
the order: H< NHL|.< Li< Ca{Cu{Fe<Al.
These results were extended by Y. Marcus for a number of lan-

thanides and successful separations between these elements were

achleved with the anion-exchange resin in LiNO media3o

3

In the present communication we report a study on the anion-
exchange behaviour of actinium, undertaken with the aim of separat-
ing trace-amounts of this rare earth~llke element from welghable
quantities of its homologue lanthanum.

The separation between actinium and lanthanum was investigated

in 30 x 0,24 em® columns of Dowex-1, 8% DVB, 50-100 mesh, in the ni-
% Submitted for publication in the Journal of Inergsnic and Nuclear Chemistry.
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tric form. Actinium 228 (MsTh II, 8 , % , 6.13 h. period) was ex-
tracted from Radium 228 (MsTh I, g, 6.7 ¥y. period) according to the
procedurs of'Haissinskyuu The purity of the radioelement was control-
led by period measurements and from its gamma-energy cpectrum, deter-
mined in a NalI(7Pl) scintillation spectrometer. Activity measurements
were made in a r~intillation counter. Lanthanum nitrate, prepared

from its oxide (Johnson, Matthey Specpure), was détected colorimetri-
s

cally using sodium alizarine sulphonate~.
The nitrates were dissolved in concentrated LiN03 solution and

introduced in the column. Elution was carried with more dilute LiRO

3
and its course followed by sampling the effluents in volumes of 3 ml.,

which were analysed radiometrically for actinlum and colorimetrically
for lanthanum. The results obtained in a typical experiment are shown

in Pig. 1. In this experiment 3 ml of a 8.5 M LiNO, sclution with

3
tracer actinium and 30 mgs of La(NGB)B-were slowly introduced in the

column, which had been pretreated with 8.5 M L1N03° Elution was car-

ried with 4.3 M LiNO, at a flow rate of O.l4 em/min. (See Fig. 1).

3

From column experiments and equilibrium measurements with actin-

ium the following values were obtained for the distribution coeffi-
( {Ac)resin - Yol. sol.)

cient Dv - as a function of the molarity of
(Ae) sol, vol.resin

LiN03 .
DAG 1.7 3.1 Sel 6.1 10.2 175
DLa = 5 10 d - 20 =

The results of Marcus have shown that the adsorption of the

lanthanides by the anlon-exchange resin, at a fixed LiN03 concentra~
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tion, increases In the sequence Yb<{ Tb( Eud 8m< Pm4{ Nd { Pr £ Ce{ La,
which 1is also the order of increasing ionlc radius or increasing basi-

3

clty in the series-, The adsorption position of Ac in.this sequence
falls approximately between Sm and Nd. This 1s somewhat unexpected,
since the ionic radius of Ac(+3) (1.11 R) is larger than *hat of
La(+3) (1.06 %) and 1ts chemical properties are in general those of g
moré.basic element6e Moreover, we found that the adsorptlon positions
of the lower nomologues of lanthanum, Y and Sc, are approximately at
those expected from their relative basicities: Sec{ ¥b (YA Tb € oos LLa.,

An anomalous behaviour of Ac with respect to its basicity was
reported mény years ago by M, Curie and S,-TakvorianYo These authors
observed that during the fractional crystallization of the lanthanon
magnesium double nitrates all Ac ﬁresent concentrates between Sm and
Nd instead of accumulating with the more basic fractions. The re-
markable analogy with the adsorption position of Ac suggests that the
solubility of these double niltrates may be correlated to the adéonpw
tion of ﬁhe lanthanides by the anionéexchahge resin, Thus, the solu-
vility of these salts (grs/100 ml HEO) inereases in the orderd
La < Ce < Pr <Nd < Sm, which is the reverse of the adsorbabilities of
these elements by the resin. Crystalline doublelnitrates are not ob-
tained with the heavier lanthanides, which is consistent with their
low adsorbabilities.

A meaning for these correlations canbe given by assuming that
the adsorption by the anion-exchange resin is dgtermined by the sta-
bility of the nitrate complexes. On this basis, the solubiliﬁy of

the double nitrates of the lanthanides and of actinium decreases with

the increase in the tendency toward the formation of nitrate com~'



=L|..ﬂ
plexes in the series . Similar relations betwsen solubility and com=
plex siabllity have been reported by Williams for the nitrates of the
alkali-earth metais?’,

A comparison between the anion-exchange behaviou of actinium
and americium (+3, [0.99 ﬁ}Bshows that these eslements adsorb from
LiNO3 solutions in the order Ac < Am., Spectrophotometric and ion-mi-
gration studies™" suggest that Am (+3) is more complexed by the ni-
trate ion than Pu (+3). The adsorbability of these actinides will
probably fall in the sequence Ac < Pud Am, which is the order of de~
creasing ionic radius in the series and the reversal of that observed
with the lanthanides, Differences in the tendency toward complex for-
mation between elements of comparable ionic radius such as the lan~
thanides and the actinides have been atributed to modifications in
the character of the metal ligand bonds in the two serieslla ¥or the
nitrate systems, useful information about this question could be de-
rived from systematic studies on the infra-red spectra of the double
nitrates of the lanthanides and of actinides with a bivalent cation,
aﬂalogous to those done by Gatehouse, Livingstone and Nyholm for

Zn PrE(NOp)12 auJao and other nitrate complexeslg°

3 3
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