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This paper reports a procedure used in isolating radio-thallium in the 

carrier-free state from a mercury target which had been bombarded with 19-Mev 

deuterons in the 60-inch cyclotron at Crocker Laboratory. At this energy deuteron 

(1) 200 201 202 . . bombardment of mercury produces Tl ' ' by the nuclear react1ons 

Hgl99(d,n)Tl200, Hg200(d, 2n)Tl200, Hg200(d,n)Tl201' Hg20l(d, 2n)Tl201' Hg20l(d,n)Tl202' 

and Hg202(d,2n)Tl2~~ Other shorter-lived radioisotopes of thallium, notably the 

199 7-hour Tl , were allowed to decay out prior to chemical separation. 

The target chamber( 2) was made from a 100 ml pyrex flask and h~d a concave 

glass window approximately 4 em in diameter and 0.15 mm in thickness with a 

total volume of 30 ml. The target flask was connected to a small reflux con-

denser and the· flask was cooled by a stream of air during bombardment. The 

target was filled with liquid mercury(3) and bombarded with 19;...Mev deuterons for 

a total of 30~a-hr. at an average beam intensity of 3.5~. After removal of 

• ·~ the mercury from the target, it was found that the radio-thallium had deposited 

quantitatively on the walls of the glass flask. The mercury was discarded and 

the flask was washed twice with 16 ,!i HN03. The HN03 solution which contained 

* 

( 1) 

This document is based on work performed under Contract No. W-740~-eng-48-A 
for the AEC. 

G. T. Seaberg and I. Perlman, Rev. Mod. Phys., 20,585, (1948). 

(2) W. M. Garrison, H. R. Haymond, and J. G. Hamilton, Carrier-Free Radioisotopes 
fr0m Cyclotron Targets; Preparation of Fl8 from Water. (Unpublished data). 

(3) The mercury was C.P., tripple distilled, thallium-free. 
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the radio-thallium, and tr~ces of mercury which had adhered to the glass surface, 

was evaporated to 2 ml, treated with excess 12 g HCl to destroy the HN03, and 

diluted to approximately 3 g HCl. This solution was then extracted with ethyl 

ether which had previously been equilibrated w-ith 3 g HCl. Over 95 per cent 

of the carrier-free radio-thallium was removed from the aqueous phase. The ether 

·'··• fraction was washed with water to remove HCl and the activity was quantitatively 

. 
I 

retained in the organic phase. Fifty mg of NaCl was added to the ether solution 

and the mixture evaporated to dryness on a steam bath. The carrier-free Tl200 ,201 , 202 

redissolved quantitatively in 5 ml of distilled water and was adjusted to pH 6 

to give an isotonic saline solution for biological investigation. 

Th.e radio-thallium was identified by half-life determinations, absorption 

measurements, and by a chemical separation procedure in >'lhich Au, Hg, q.nd Tl 

were used as carriers. The decay curve was followed for 60 days and showed 

three periods: 27-hour Tl200, 72-hour Tl201 , and ll.8~day Tl202 • Eleven days 

after bombardment the activity showed only the 11.8-day period. The aluminum 

absorption measurements four days after bombardment showed an end-point of 

Nl30 mg/cm2 .C 4) Lead absorption measurements showed the 0.4-Mev gamma-ray 

assigned to Tl202 • (l) Milligram amounts of Au, Hg, and Tl were added to an 

aliquot from the preparation and 98 per cent of the activity was recovered in 

the Tl fraction, using a standard chemical procedure for isolation of the Tl. ( 5) 

We wish to thank Professor G. T. Seaborg for helpful suggestions, Mr. B. 

Rossi.and the staff of the 60-inch cyclotron at Crocker Laboratory for the 

bombardments, and Miss Margaret Gee for technical assistance in counting. 

(4) R. S. Krishnan and E. A. Nahum, Proc. Comb. Phil. Soc., 36, 490, (1940). 

(5) A. A. Noyes and W. C. Brag, A System of Quantitative Analysis. For The Rare 
Elements. The MacMillan Company, New York, {1927). 




