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CARI~IER-FREE RADIOISOTOPES FHOr: CYCLOTROIJ TATIGETS
I II PREPARATION AND ISOLATION OF Cdl09 FROl': SILV:::m. 

Roy D. :Maxwe1l2~ Herman R. Haymond, ·~Vo.rren M. Garrison, and Joseph G. Hamilton. 

Crocker Laborntory~ Radiation Laboratory, and Divisions of Medical Physics, 
Experimental Medicine, and Radiology; University of California, Berkeley 
and San Francisco. 

The radionuclide, Cdl09 , produced by the nuclear reaction AgI09(d,2n)3~ has 

been isolo.ted without added isotopic carrier by a solvent-extraction procedure 

based on the selective solubility of cadmium pyridine thiocyanate in chloroform. 

Radioactive palla.dium, 13-hr. Pdl09 , produced by the reaction Agl09(n,p) ~ was 

allowed to decay out prior to the separation of 18S-day Cdl09 • This activity~ 

however, is not extracted with co.dmium and the method may be used in isolating 

6.7 hr. CdI07 fram o.n un-aged target. 

'l'he target vms a. block of spectrographically-pure silver4 (l;'~, in. thick), 

soldered to a water-cooled copper plate. It was bombarded with 19 Mev deuterons 

for a total of 100 ~a-hrs. in the 60-inch cyclotron at Crocker Laboratory. The 

bombarded surface of the silver was removed from the target bymillinc off to a 

depth of 1/8 in. 

The silver turnings were dissolved in a minimum volume of 16 N HlIT03 and the 

solution vms evaporated to dryness on 0. steam bath. The AgN03 plus acti vi ty was 

(1) This document is based on work performed under the auspices of the Atomic 

El1~ergy Cornmi ssion. 

(2) Lieutenant Colonel, U~ S. Army, now stationed at Yfalter Reed Hospital, 

i. '}{ashington, D. C. 

'. 
(3) A. C. Helmholz~ Phys. Rev., 70, 982 (1946) 

(4) The silver was obtained from Johnson };o.they & Co. Cadmium was not detected 

by spectrogro.phic analysis. 
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dissolved in 25 mlof H20~and the silver was complexed with excess NH4CNS. The 

solution was adjusted to pH 5 with sodium acetate and tho Cdl09 was extracted with 

\ chloroform c~ntaining 5% pyridine. This procedure, originally developed5 for the 

separa.tion of micro amounts of cadmium, quantitatively extracted Cdl09 from solutions 

containing presumably lese than 10-8 grams of stable cadmium. 

To remove traces of silver, the chloroform phase was evaporated to dryness 

on a steam bath, redissolved in 2-3 ml of 1% H2S04, and extracted with .005% 

dithlzone in chloroform6 • The final solution of Cdl09 contained less than one 

microgram of silver. 

A small portion of the activity was a.dded to a solution containing si~ver and 

cadmium in carrier amom1ts, and the silver was preCipitated as AgCl. 99% of the 

activity remained in the supernatant. 

Absorption measurements in aluminum showed conversion electrons of approxi­

mately 0.1 Mev and the 22 Kev X-ray of the AgI09 da.ughter. .These data agree with 

the previously reported valuea3 • 

The authors wish to express their appreciation to the crew of the 60-inch 

cyclotron for the bombardments, and to Mrs. Alberta Mozley and Mrs. Helen Haydon 

for technical assistance in counting • 

.. Tuly 1949 

(5) H. Fischer and G. Leopoldi, Mikrochlm, Acta,}, 30 (1937). 
( 

'. (6) E. B. Sandell, Colorimetric Determination of Traces of Me:tala, Interscience 

Publishers, Inco, New York, 1944. 




