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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness; or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not· 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Radioactive gold, produced by bombardment of platinum with 19-Mev 

deuterons, has been isolated without added isotopic carrier. Four known 

long~lived radioisotopes of gold(l) are produced by (d,n) and (d,2n) reactions 

with deuterons of this energy: 180-day Au195, 5.6-day Aul96, 2.7-day Au198 , 

and 3.3-day Aul99. The shorter-lived activities (Aul93 and Au194) were 

allowed to decay out prior to chemical separation. Other possible con-

current reactions include formation of radioisotopes of platinum by (d,p) 

reactions and radioisotopes of iridium by (n,p) reactions. The carrier-free 

radio-gold was separated from the target material and from possible radio-

isotopes of iridium by a solvent extraction method using ethyl ether. 

Five l mil foils of C.P. platinum( 2) were clamped to a water-

cooled copper target plate and bombarded with 19-Mev deuterons for a total 

of 20 microamper~ hours at an average ·beam intensity of 10 microamperes, in 

the 60-inch cyclotron at Crocker Laboratory. The bombarded foils were dis-

solved in a minimum volume of aqua-regia. Twelve N HCl was added to destpoy 

excess ~N03' the solution was diluted to approximately 15 rnl of 3 N HCl, and 
J 

;~ This document is based on work performed under Contract No. W-7405-eng-48-A 
for the Atomic Energy Commission. 

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

(2) Spect. pure platinum - less than .01 per cent gold. 
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the radio-gold was extracted with ethyl ether which had previously been saturated 

with 3 N HCl. Four extractions with ethyl ether were needed to remove most of 

the radio-gold from the aqueous phase. The ether layer was washed with 6 N HCl 

and·the activity was quantitatively retained i11; the organic layer. Fifty milli-

grams of NaCl were added to the ether phase and the mixture was evaporated to 

1 ml on a steam bath. The carrier-free radio-gold plus the NaCl was diluted to 

5 ml to give an isotonic saline solution for subsequent biological investigations. 

The radio-gold was identified by half-life determinations, absorption 

measurements, and by a chemical separation procedure using carriers. The decay 

was followed for 60 days and showed an initial composite half period of approxi­

mately 3.5 days, presumably due to Aul98,l99. Four days after chemical separation 

the decay curve showed mainly the 5.6-day period of Au196 (3). After 15 days 
/ . 

the curve began to lengthen perceptibly and 25 days after chemical separation 

the activity showed only the 180-day period, which was presumably Au195 (3). 

Aluminum and lead absorption measurements 6 days after bqmbardrnent showed the 

approximately 0.43 Mev beta particle and the 0.37 Mev gamma ray previously 

reported(4) for Au196• An aliquot of the solution was added to a solution 

containing carrier amounts of Ir, Pt, and Au. The radioactivity was quantita-

tively recovered in the.Au fraction following chemical separation. 

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

crew of the 60-inch cyclotron at Crocker Laboratory for bombardments, and Miss 

.Margaret Gee for assistance in counting. 

(3) Nuclear Data, National Bureau of Standards Circular 499 (September, 1950) 

(4) G. Wilkinson, Phys. Rev. 75, 1019 (1949) 




