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not normally warrant the cost of such a device, and a realistic selection of the best 
C,,, aid from this small field would be based on an assessment of other contenders for 
-. simplicity in construction and manipulation, for accuracy, and for compatibility with 

the thin-iayar izechnique. 
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Centwifugal chromatography 

Xlli. Centrifugal chromatography of cations* 

A complete qualitative analysis of cations is usually a time-consuming operation. 
Nevertheless one very often needs extensive information about cations present in a 
given sample. In a laboratory that is arranged for inorganic analysis this is not a 
difficult task, because besides classical separation procedures with II& other methods 
like flame photometry may be used, But in laboratories of a more biochemical char- 
acter one always meets with difficulties in inorganic analysis. Recently POLLARD 

et al. ~2 have published a systematic analysis of cations via paper chromatography that 
is very suitable for this purpose, but it has the disadvantage common to chromato- 
graphic separations that it takes a long time. The present paper shows how the 
chromatographic analysis of cations can be shortened by means of a centrifugal 
acceleration technique. 

Experimental 
For centrifugal paper chromatography the apparatus with central-spot develop- 

ment described by PAVLE~~EK et at.3 was used. 
Chromatographic separation was performed on Whatman. No. 3 paper, the 

solvent system being ut-butanol with 0.5 O/o benzoyl-acetone saturated with 0.1 N 
a~yx*~~, nitric acid. 
‘.% , .‘%.“,., The sample for analysis (if in the solid state) was dissolved or mixed (if it is in 

*For Part XII, see J. ROSMUS, M. PnvLfCExc AND 2. DEYL,:PVOC. Symfi, Tlcin-Layer CAro- 
malogra#y, Rome, May, 1963. 
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solution) either with z N nitric acid (spotted as X), or with 2 iV hydrochloric acid 
(spotted as Y). 

Spots on the startline, designated as 2, were prepared by spotting the solution Y 2 
and, spraying with sodium hypobromite, and after drying they were sprayed twice 
with z N acetic acid. 

The samples were spotted on two discs of Whatman No. 3 chromatographib 
paper. On the first, two samples of X and four samples of Y were spotted. On the 
second chromatogram there were two samples designated as Z and four samples 
.designated as Y. The system of detection and the nature of detection agents are given 
in Fig. I. 

One run took about 40 min in the solvent system used, and a complete analysis 
.was finished within 1.5 h (mostly passive working time). After development the 
chromatograms were dried and cut into six sections, each for detection purposes. 
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Cation-exchange separatiaR of protactinium& from irradiated thorium 

A knowledge of the analytical separation of protactinium is of technical im- 
.portance in connection with the chemica.1 processing of irradiated thorium. Several 
ion-exchange methods have been proposed for separating protactinium from tho- 
riuml-0. Because of strong hydrolytic and irreversible behavior of protactinium in 
contact with glass and metal surfaces, most of the ion-exchange systems suffer from 
an appreciable loss of protactinium during the ion-exchange chromatographic process 
except for the system involving hydrofluoric acid as a component of eluent. We have 
been exploring the effective ion-exchange procedures for several elements in thio- 
cyanate-hydrochloric acid media y-10. The present paper describes a new ion-exchange 
chromatographic proceuure for separating carri’er-free protactinium-233 from neu- 
tron-irradiated thorium with a. strong acid cation exchanger in thiocyanate-hydro- 
chloric acid solution. Because of the tendency of protactinium to form a stable complex 
with thiocyanate ions, the cumbersome hydrolytic property of protactinium can al- 
most be excluded so that the rapid separation of protactinium-233 from irradiated 
thorium was achieved with a shorter column. 

.Ex~erimcntal 
$$ 

Dowex 50 W, X-8, of “analytical grade”, was used (particle size IOO to 200- 

mesh). Before use the resin was further purified as described before’. Two grams of the 
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