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A previous report1) has shown that the dried in-

soluble hydrous oxides of pentavalent metals, 

such as antimony, tantalum, and niobium have 

promising cation exchange properties, including 

high uptakes of certain ions and high resistance 

against dilute acid and alkaline solutions. Es-

pecially, the potassium-ion uptake by hydrous 

antimony pentoxide, also called antimonic acid, 

was higher than that by hydrous oxides of any other 

metal. The ideality of the ion exchange reac-

tion was checked by the potassium-hydrogen and 

potassium-ammonium ion systems on the an-

timonic acid2),- the logarithm of Kd (distribution 

coefficient) for potassium ions was a linear function 

of log[H+] and of log[NH4+], both with a slope 

of approximately - 1. 

In this experiment, an attempt was made to 

mutually separate alkali metals with the use of the 

antimonic acid. The antimonic acid was ob-

tained by the hydrolysis of antimony pentachloride 

in a large amount of water at 30•Ž, followed by 

aging it for three days. The granular material was 

prepared by washing it until it was free from Cl-

and by then drying it at 60•Ž. The material of a 

100-200 mesh size was collected by sieving and 

then it was pretreated with 6 N nitric acid and 1 as 

ammonium nitrate solutions in a column. 

When a small amount of an alkali metal salt 

solution is poured down from the top of the column 

into the antimonic acid in the hydrogen form, 

hydrogen ions equivalent to the adsorbed cations 

are liberated, as is illustrated in Fig. 1. The ad-

sorption and the desorption are rapid enough to 

be used for standard column operation. 

The antimonic acid showed an unusual selec-

tivity for alkali metals as compared with the strong 

acid cation-exchange resins, zirconium phosphate 

and zirconium tungstate. Alkali metals showed 

a unique order of selectivity; instead of following 

the order of atomic numbers, as is commonly 

observed, sodium ions were more strongly adsorbed 

than any other alkali metal ions. The adsorbed 

sodium ions were not eluted even by ION nitric 

acid, but they were easily eluted by a 2 as ammo-

nium nitrate solution. 

The two affinity series of a trace amount of alkali

metals were, in increasing order, as follows; 

Li+ <K+ <Cs+ <Rb+ <Na+ in an acid solution, 

and Li+ <K+ <Rb+ <Cs+ <Na+ in an ammonium 

nitrate solution.

Fig. 1. Adsorption and separation of the alkali 

metals. 

Antimonic acid; 0.8ƒÓ •~ 6.0 cm, flow rate; 0.3 

ml/min 

Alkali metals; Li, 0.01 mmol, Na, 0.1 mmol, 

K, 0.04 mmol, Rb, 0.04 mmol, Cs, 0.04 mmol

Differences in the selectivity are very large as 
compared with those of other cation exchangers, 
and mutual separation can be achieved completely 
with a small column using both nitric acid and 
ammonium nitrate solutions, as is illustrated in 
Fig. 1. The results can also be favorably compared 
with those of a number of other cation exchangers. 

According to Phillips and Kraus,3) zirconium 
antimonate also has such an unusual selectivity. 
The antimonate in thier experiment was described 
as having an Sb(V)/Zr(IV) ratio somewhat larger 
than 2 to 1. The results of their experiment on 
the antimonate were, however, different from ours,4) 
showing the relatively small adsorption capacity 
of 0.2 meq./g for the 0.1 as potassium chloride 
solution and its usual selectivity. Furthermore, 
our results revealed that when the material had 
an Sb(V)/Zr(IV) ratio larger than 1, it contained 
a considerable amount of antimonic acid. 

The antimonic acid used in the present experi-
ment was obtained from antimony pentachloride 
free from any other metallic impurities.
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