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D. G. Karraker, F. L. Reynolds and D. H. Templeton 

Department of Chemistry and Radiation Laboratory 
University of California, Berkeley, California 

Irradiation of normal barium with neutrons and deuterons produced 

a 12-day barium activity which decays b~r orbital electron capture to a 

1-3 
10-day cesium, which in turn captures an electron to form stable xenon • 

Consideration of the known facts led to mass 131 as the most reasonable 

assignment for this decay chain. 

We have confirmed this assi~nment by a mass-spectrographic technique. 

Bari urn nitrate which had been exposed to neutrons in the Oak Ridge pile 

was obtained from the Isotopes Division of the Atomic Energy Commission. 

Two or three weeks after the neutron irradiation, carrier-free cesium 

was separated from about one gram of this barium nitrate as follows. Most 

of the barium was precipitated as the sulfate. Then cesium was isolated 

by elution from a Dowex-50 ion-exchange resin column: This active cesium 

plus a bout one microrram of inactive carrier was placed on the tunr.sten 

4 
filament of the mass spectrograph as the chloride. Hea tine: the filament 

+ 
produced Cs ions which were analyzed and caurht on a photographic plate. 

The plate was tested for radioactivity by the transfer technique. In two 

different experiments the orit!.ina l plate showed an inactive line for Cs 133 , 

the single stable isotope, and an active line at mass 131. Onti transfer· 

exposure of 30 days duration, on which the transfer line was ver~r dense, 

provided a sensitive test for other radioactive isotopes of cesium, but no 

other line·was observed. 

The correspondence of this line to the 10-day cesium is made certain 

by the chemical purification, by th2 relatively great difficulty of thermal 

ionizE1tion of other elements in this mass ranre, and b:' the followinl" obser-
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vn tions on v. ·•ortion of the s.cti ve cesium. A r:ei~er-counter decay curve 

+ 
was strairht over 4 half-lives with slope correspondinr to 9.8- 0.4 days. 

2 
An aluminum absorption curve nrreed well with that published by Katcoff • 

The 12-day barium was not identified directly because of its low 

specific activity in the barium, which contains onlv O.ll~ of the Be,
130 

. to 5 1SO pe • 

h f . t' f th B 131 C 131 --~.l. y 131 h . l T i s con 1 rma 1 on o e a __ ,., s 7 e c a 1 n a so 

. 2 
lends support to Katcoff's deductions concerninr the assirnment of the 

lonv-lived barium to Ba
133

• 

This paf'er is based on work performed under the '3.Uspices of the 

Atom;c Ener~y Commission. 
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Chemical Separation of Currier-free Cesium 

About one rram of irradiated barium nitrate was dissolved in water. 

A calculated amount of sulfuric acid was added to precipitate most of 

the barium. The supernatant solution was evaporated with hydrochloric acid 

to small volume, to destroy the nitrate. The residue was diluted to muk8 

it 0.1 H in HCl. This solution was then equilibrated wit,1 a small amount 

of Dowex-50 cation-exchan~e resin. This resin was placed at the top of a 

resin column containinr already about 20 times as much resin. The cesium 

was then eluted with 6 ~hydrochloric acid, at a rate of l drop per 7 to 

8 minutes. 

The column was 2 mm in diameter and 5 em long, with a void volume 

of a few drops. Each drop of e1ua te was caught on a separa. te glass plate 

and was evaporated to dryness. A plot of the activity on these plates 

in one experiment is shown in ~ig. 1. Drops 15, 16, and 17 were taken 

as the sample for the mass spectro~raph in this case. Other experiments 

showed that barium would appear after 150 or 200 drops. 
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