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THE nature of the complex rare earth tartrates and their dissolution in tartaric
acid, alkalies and alkali tartrates have recently been studied by Britton and
co-workers. 1,2 The precipitation o f rare earths by NaOH is inhibited completely in the presence of tartaric acid; K O H and ammonia, however, precipitate only the yttrium earths under certain conditions) ,4 These results show
the property possessed by weak hydroxy acids of holding numerous metal
bases (including rare earths) in solution at a high p H value where they should
normally be precipitated. The difference in the basicity of rare earths should
correspond to a difference in the solubility of their hydroxides in tartaric
acid or/and aqueous alkali tartrates (Rochelle salt solution). No quantitative data are, however, available in the literature on the solubility behaviour
of rare earth hydroxides towards sodium potassium tartrate solution. This
information has now been obtained ill respect of La, Ce ili, C e i l Er and Y
hydroxides towards variously concentrated Rochelle salt solution.
EXPERIMENTAL

Merck's extra pure samples of oxides of lanthanum, cerium, yttrium and
erbium were used to prepare the corresponding nitrate hexa (or penta)
hydrate. A weighed quantity of the oxide was digested with pure nitric acid.
The solution was evaporated on a steam-bath; the process of extraction of
the syrupy residue with water and its evaporation was repeated till the solution was practically free from nitric acid. To an aliquot quantity (20 ml.)
of the made up solution 25 ml. of NH4OH (750 ml. of liquor ammonia of
sp. gr. 0-885 diluted with 3 litres of water) was added followed by 100ml.
of Rochelle salt solution of a given concentration varied from 1 to 3070. The
solution was boiled for one minute and filtered. The amount of rare earth
oxide in the original nitrate solution was such that some hydroxide remained
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undissolved after treatment with Rochelle salt solution. The quantity
measured was the weight of oxide in the filtrate. This was done by igniting
the precipitated oxalate and also by titrating its sulphuric acid solution
against standard potassium permanganate. These results are expressed
graphically in Fig. 1.

Z

O

IJ
O

O

~2

11.
O

O
O

i.
O

-

~/jo-

Sof
,
5

I
JO

j
15

OONCENTIRATION

210
OF ROCHELLE

i
25

i
SOLN

Fzo. 1

It is seen (Fig. 1) that the solubility of lanthanum and cerous hydroxides
first increases; reaches almost a constant value and finally rises abruptly,
as the concentration of sodium potassium tartrate solution is raised progressively. It is, however, interesting that under identical experimental
conditions ceric, yttrium and erbium hydroxides are not perceptibly soluble even when the strength of Rochelle salt solution is varied from 1 to 20%.
That the rare earth tartra~es dissolve readily in excess of tartaric acid or
alkali tartrates is known? The solvent action of the latter seems, therefore,
to be analogous to that of weak hydroxy acid. The basicity of a solute
should be an important determinant of its dissolution in an acid or its salt
solution. The basic character of the rare earths, determined by their precipitation from salt solutions by ammonia, varies in the order La > Ca ~i >
Pr>Nd>Gd>Sm>Y>Tb>Ho>Er>Tm>Yb>Sc>Ce
~v5 This
should also be the order of decreasing solubility of their hydroxides in a
A3a
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given solvent. It is, however, seen (Fig. 1) that cerous hydroxide is much
more soluble than that of lanthanum. This, as also the negligibly small
solubility of the corresponding eerie, erbium and yttrium compounds even
in 20~ Rochelle salt solution suggests that the dissolution in alkali tartrates,
of the rare earth hydroxides is not determined by their basicities. Tartaric
acid and its salts are strong peptizing agents. G The possibility whether this
peptizing action was the cause of the marked dissolution of the above rare
earth hydroxides was next investigated. It was ruled out from a failure
to observe any coagulation or cataphoretic effect.
The sharp inflexions in the curves (cf. Fig. 1) indicative of the enhanced solubility of the La and Ce iii hydroxides occur at a limiting concentration of the solven~t corresponding to about 20 and 12.5~ respectively;.
furthermore this critical concentration increases with the decreasing solubility of the rare earth hydroxides. This sharp increase in the solubility
may be due to the formation of more soluble double or/and complex salts.
These results however, suggest an interesting possibility of an initial
rapid separation of (a) yttrium and erbium from (b) lanthanum and cerous
solutions; and also the fractionation of (b) especially under conditions
involving large amounts of the material.
Similar work on other rare earth hydroxides is in progress.
The authors are indebted to Professor S. S. Joshi for facilities, advice
and kind interest in this work and to the National Institute of Sciences of
India for award of a research fellowship to one of them (G.S.D.).

SUMMARY
The behaviour of rare earth hydroxides towards variously concentrated
solutions of sodium potassium tartrates is studied. Their solubility varies
in the order Ce ii~ > La; that of erbium, yttrium and ceric is, however, found
to be almost negligible. This suggests a fairly rapid method of separation
of rare earths (a) yttrium and erbium from (b) lanthanum and cerous salts;
and the fractionation of (b).
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