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INTRODUCTION

Recently, a highly effective and ~rapid ‘method- for
isotope separation of carrier-free rare.earth andactinide
elements has been reported- .2/, An-important step of
sample preparation for this method is the cathodic de-
position of the radioactive products from solutions contai-
ning ‘ammonium alpha-hydroxy-isobutyrate. In order to
obtain higher yields of short-lived isotopes, itis desirable

‘the electrolysis period to bé reduced. This applies to-the

preparation. of sources for alpha and beta spectrometry,
too. o SETPIER
Systematic investigations of electrodeposition of rare

earth hydroxides from solutions containing oxycarbonic -
acids are rteported for the lactate system. Novgorodov”
et al. /3/ obtained a 90 per cent deposition in 20 minutes;
Their method is also applicable to the alpha-hydroxy-

" isobutyrate (a HiB) system giving good results /!/. But

the removal of the excess of complexing agentby repea-
ted .evaporation to .near dryness .is rather time
consuming and requires some experience . for obtaining
reproducible results. B S N SIS SO T S

- The aim-of these investigations was to simplify the
method and to render .it safer as :well ‘as to optimize
the experimental conditions for the. electrodeposition of
carrier-free rare earth nuclides from solutions containing:
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EXPERIMENTAL

The carrier-free nuclides !%%-1731,; and '*Nd MeV
obtained from tantalum targets irradiated with 660 meV
protons /4/, Final purification of these elements was
achieved by cation exchange chromatography. As eluant
a 0.5M buffer solution of a HiB was used. By dilution the
eluate with 0.5 M «HiB of pH 4.8 stock solution was
prepared. . . .

Three to five drops of the stock solution were evapo-
rated to dryness on a platinum foil in a small depression
(about 5 mm dia.). At the end of the evaporation, the

.complexing agent volatilized forming fumes. After deter-
mination of sample radioactivity by using a NaJ (Tl) -

scintillation counter, "the platinum foil was placed on
a metall support connected to the anode. The residue
in: the depression was dissolved by adding 0.02 ml of
“'a HiB - -solution of pH 4.8. The electrolysis was initiated

by placing a tungsten cathode on the dropsurface a square .

of 1 mm x 5 mm contacting the surface. A'70 V element

‘supplied the direct current- for electrolysis.- The micro .

apparatus used for electrodeposition was similar to that
described by Novgorodov et al. 73/, The electrolysis was

stopped by lifting the tungsten cathode. The radioactivity

of the rare earth deposited onto.the tungsten foil and those
left on the platinum foil was measured after drying the
foils.  From the activity balance the magnitude of spraying
losses owing ‘to gas formation during the electrolysis
was obtained. -

- RESULTS AND DISCUSSION

- By the-evapd_rationi of the «HiB éontaining Sblution to

dryness no losses in -radioactivity could be detected.

The residue that was practically invisible is completely
soluble in diluted:-aHiB * solutions of pH 4.8. The yield
of -the electrodeposition of rare earth hydroxides, howe-
ver, depends on‘the ‘aHiB - concentration. Figure 1 shows
that there is a depositiqn maximum if the «HiB  concen-
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‘where M - rare earth ion,
‘to the left-hand side. At lower concentrations of the

YIELD , per cent

tration in the electrolyte is about 3-10™* to 3.10 73
At higher concentrations, theyield of deposition decreases :
because the equ111br1um of the reactlon :

-

(3-n) + o
ML, + 30H =— M(OH)3¢ +nL ,

L -aHiB. ion, is shifted
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- CURRENT DENSITY

Fig. 2. Effect of the current density on the yield of the
electrodeposition of neodymium and lutetium (electrolyte:
0.02 ml of 2.10-3 M « HiB solutlon pH 4.8, deposmng
duration 60 seconds).

complexmg -agent radlocollmds are likely to ex1st that
are not electrodeposited.

The effect of current density on dep051t10n is shown in -
Fig. 2. To produce an adequately high pH. -value near
the cathode a minimum current density is necessary ’/ >

- The yield decreases if the current density is too hlgh

This is due to the increase spraying losses caused by the
increased gas- ‘formation.. The optimum current den51ty
is about 0.2 to 0.3 A/cm 2,

The -effect of varying the depositing t1me is.shown in
Figure 3. After 30 seconds the depositing equilibrium is
nearly reached and the deposmon yield 1s 80 per cent

. and over.

Furthermore Flgures 2 and 3 show that lutetium as
a representatlve of heavy rare earth elements is deposi-
ted with higher yields than neodymium, which was chosen
as an example for - lighter rare earth elements. This

.can - be explained by ‘the higher solubility product of

neodymium hydroxide.

The optimum electrodeposition of carrier- -free rare
earth nuclides was obtained for the following conditions:
The eluate of the cation exchange separation (2 to 3
drops) was evaporated to dryness. The residue was
dissolved in 0.02 ml of 107 M ¢ HiB solution of pil 4.8
and the electrodeposition carried out for 30 to 40 seconds
at a current density of 0.2 to 0.3 A/cm? .The whole
time for the surce preparation including the evaporatlon

- step is about two mlnutes the yield bemg 80 per centﬁ

and better.
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