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COMMUNICATIONS TO T H E EDITOR 

FRACTIONAL PARTITION OF THE RARE EARTHS 

Sir: 

The usual tedious methods of rare earth sepa­
ration depend upon steps for which the enrich­
ment factor is often fairly large, but in which 
advantage is taken of the enrichment only once 
or twice a day, as in fractional crystallization. 
Processes which may be operated continuously, 
therefore, offer much more hope for satisfactory 
solution of the rare earth separation problem, 
even though the enrichment factor in any one 
step may not be as great as in fractional crystal­
lization. 

A possibility which suggests itself is fractional 
partition of rare earths between two immiscible 
solvents. Suggestions in this connection have 
been made by Fischer, Dietz and Jubermann, 
[Naturwissenschaften, 25, 348 (1937)]. 

We have investigated the possibility of finding 
suitable compounds and solvents for this process. 
The chloride, iodide, nitrate, thiocyanate, gly-
colate, lactate, citrate, and acetylacetonate of 
neodymium were prepared and shaken with a 
wide variety of hydrocarbons, ethers, alcohols, 
ketones, and esters. The nitrate is soluble in 
acetone; and a mixture of acetone, diethyl ether 
and water gives two layers, but the densities of 
the two layers are so nearly the same that they 
separate very slowly. The acetylacetonate is 
soluble in benzene and in a variety of other or­
ganic solvents, but in the authors' experience it 
is scarcely stable enough to permit its use in a 
counter-current solvent extraction column. 

The thiocyanate of neodymium was found to 
be very soluble in M-butyl alcohol. Although 
this solvent is appreciably soluble in water, it 
appeared to offer the best hope of success. 

A mixture of lanthanum and neodymium oxides 
containing 38.1% LsaOz was prepared and con­
verted to the thiocyanate by treating the dis­
solved sulfates with barium thiocyanate and 
centrifuging off the precipitated barium sulfate. 
(Professor L. F. Audrieth, of the University of 
Illinois, has since pointed out to the authors 
that fusion of the oxide with ammonium thio­
cyanate is a much easier method of preparing 
rare earth thiocyanates.) Lanthanum and neo­

dymium were chosen because of their availability 
and because their magnetic susceptibilities are 
sufficiently different as to permit accurate analy­
ses to be made. 

An aqueous solution of the mixed thiocyanates 
was thoroughly shaken in a separatory funnel 
with an equal volume of w-butyl alcohol. The 
separate layers were then withdrawn, the rare 
earth content was converted to the oxides and 
analyzed. The water layer contained 38.7% of 
lanthanum, the alcohol layer 37.4%, the initial 
concentration being 38.1%. The ratio of neo­
dymium to lanthanum in the alcohol layer to that 
in the aqueous layer is 1.06. 

I t is to be anticipated that neodymium would 
concentrate in the alcohol layer because of its 
slightly diminished ionic radius over that of 
lanthanum. 

Although the enrichment factor is quite small 
and will doubtless be considerably smaller be­
tween rare earths such as neodymium and 
praseodymium, yet the process lends itself to 
continuous operation and may lead to com­
paratively rapid separation of these elements. 
Development of suitable counter-current extrac­
tion apparatus is being undertaken. 
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RECEIVED J U N E 9, 1941 

THE STRUCTURE OF ALICYCLIC COMPOUNDS 

Sir: 

We have compared the entropies of cyclo-
pentane obtained from thermal data determined 
in this Laboratory down to 11.10K., with those 
obtained from molecular and spectroscopic data 
based on three ring models, a planar model (DbH), 
a non-planar model with one atom out of the 
plane (C5), and a non-planar model with two 
atoms out of the plane (Cz). The first of these 
has a symmetry number of a = 10, the second 
of a — 1, and the third of a = 2. The results 
for the ideal gas at 230, 260, 323.20K. and 1 
atmosphere are given in Table I. 

The spectrum used was chosen on the basis of 
the discussion of Reitz [Z. physik. Ckem.. B33, 


