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Separation of americium in marine samples by extraction chromato
graphy. A new proposal for the americi~rare earth separation. 

A.DELLE SITE, V.MARCHIONNI 
CNEN, FUNZ-CSN Casaccia, Rome, Italy 

Abstract 

The procedure for the determination of americium-241 in se
diment samples requires thirteen working days, four of which are 
necessary for the americium-rare earth separation step by anion 
exchange. The separation can also be achieved by extraction chro
matography, using Aliquat-336 in xylene supported on microporous 
polyethylene. This method, which requires only one day, assures 
a good purification of americium and a satisfactory recovery. 

Resume 

La methode de determination de l'americium-241 dans les se
diments exige treize jours de travail, dont quatre sont necessai
res pour la separation americium-terres rares par echange anioni
que. Cette separation peut @tre aussi accomplie par chromatogra
phie d'extraction, en utilisant Aliquat-336 en xylene, supporte 
sur polyethylene microporeux. Ce systeme, qui exige un jour seule
ment pour une separation complete, assure un bon degre de purifi
cation de !'americium et une recuperation satisfaisante. 

The procedures for the determination of americium-241 in 
environmental samples, and especially in sediment and soil, in
volve a series of separation steps which have the main aims: a) 
to separate americium from the matrix and from iron; b) to achi
eve a good decontamination from thorium, uranium and plutonium, 
which interfere in the alpha spectrum; c) to separate americium 
from rare earths, which are electroplated at high yiel~ and re
duce the americium counting efficiency. 

The method adopted at CNEN (1) for the analysis of ameri
cium in sediments is reported in Fig. 1. Decontamination from 
thorium, uranium, and plutonium is obtained by extraction chro
matography using O.]M tri-n-octylphosphine oxide (TOPO) in cy
clohexane supported on microporous polyethylene (Microthene-710). 
Two Ca-oxalate co-precipitation steps are used to separate tran
suranics from iron and a chromatographic separation of residual 
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thorium and plutonium is achieved with 30% di-(2-ethylhexyl)pho
shoric acid (HDEHP) in toluene supported on Microthene. The final 
purification of americium is obtained by a two step anion-exchange 
separation in thiocyanate medium. 

This chemical procedure requires a total of 13 working days 
(Fig. 1). The most time-consuming steps are the co-precipitation 
and the anion-exchange separation, which require 3 and 4 days re
spectively. Therefore it was decided to investigate the possibi
lity to simplify the procedure, starting from the americi~rare 
earth separation step. 

The methods of separation of transplutonium elements were 
reviewed by Stary (2) in 1966. Solvent extraction with 30% Ali
quat-336 (tricaprylmethylammonium salt) in xylene is one of the 
most efficient methods, which allows a lanthanide-actinide (III) 
group separation factor higher than 100. Moreover the same orga
nic phase can be favourably employed in column extraction chroma
tography to obtain good americium-rare earth separations (3). 
The main advantage of this technique over the solvent extraction 
is the possibility to avoid time-consuming phase separation. A 
series of experiments were carried out to test the application 
of this system to the determination of americium in environm4ntal 
samples. The feeding solution was prepared by addition of 10 dpm 
Cfo> Eu-152, 154, 1o4 dpm (oc) Am-241, and 50 mg neodymium to 1 ml 
ammonium thiocyanate. Elution was carried out until the first 
fraction of americium emerged. Then 1M hydrochloric acid was pas
sed through to collect americium very rapidly. An eluant composit
ion of 0.02 M sulphuric acid-2M ammonium thyocianate gave a sati
sfactory separation (Fig. 2) at a flow-rate of 0.25 ml/min. The 
change in flow-rate from 0.25 ml/min to 1 ml/min resulted in a 
worse exchange equilibrium, which anticipated the elution of 
small amounts of americium. However, when the flow-rate ranged 
between 0.25 ml/min and 0.5 ml/min,the americium recovery was 
about 95~, the decontamination factor from europium was about 
1000,and the time required for the complete separation one day. 
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Fig.1 ~Radiochemical separation of americium in 50g 
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Fig.2 - Europium-americium separation by extraction chro
matography with 30% Aliquat-336. 
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Discussion 

c. PAPADOPOULOU: Can this method be applied to different compositions of 

sediments? 

A. DELLE SITE: I think so. The pretreatment ~s so drastic that all 

transuranics should be in ionic form. :-1oreover the following chemical 

conditions are such that no great matrix effect should be expected. 
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