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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
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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
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necessarily constitute or imply its endorsement, recommendation, or favoring by the
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California. The views and opinions of authors expressed herein do not nccessarily 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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VI - PREPARATION AND ISOLATION OF Agl03,100,111 yroM PALLADIUM!

Herman R. Haymond, Kermit H. Larson, Roy D. Maxwell2, Warren M. Garrlson
and Joseph G. Hamilton.

Crocker Laboratory and Divisions of Medical Physics, Experimental Medicine,

and Radiology; Radiation Laboratory; University of California, Berkeley,

California

Radiocactive silver, produced by bombardment of paliadium with 19 Mev deuteronms,
has been isolated without added isotopic carrier. Four long-lived radiolsotopes of
silver5 are produced in a thick target by (d,n) and (d,2n) reactions with deuterons

1
106, 225-day Agllo and 7.5-day Ag 11.

of this energy: Ui5-day Aglos, 8.2-day Ag
Redicactive rhodium and radiocactive ruthenium are also produced by (n,p) and (n,a)
reactions respectively. The carrler-free radio-silver was separated from the
target element and from the radioisotopes of rhodium and palladium by & precipita-
tion technique using mercurous chloride as the co-preclpitant.

A C.P. palladium metal target (1/4" P4 strip, soldered to a water-cooled
copper plate with a silver-free hard solder) was bombarded with 19 Mev deuterons '
for a total of 200 upa-hr. at an average beam intensity of 20 pa. Thebirradiated
éurface was milled off (approximately 0.5 gm. of Pd) and dlissolved in aqua regia.
The splution was evaporated to drynese and dilssolved in 500 ml of 0.5 N HC1l
contalning 50 mg. each of rhédium and ruthenlum hold-back carrier.

0.5 ml of a saturated solution of mercurous nitrate was added while the
sclution was stirred vigorouély. The precipitate of H32012 containing over 95%

of the radio-siiver was centrifuged, washed with 0.5 N HC1l and dissol¥ed in a

minimum volume of 16 N HNOB' 200 mg of Nazsoh were added and the solution was

(1) This document is based on work performed under the ausrlces of the Atomic .
Energy LCommissions: - .. ol = Ty Dowmiant

(2) Lieutenant Colonel, U. S. Army, now stationed at Walter Reed Hospital,
Washington, D. C.

(3) G. T. Seaborg and I. Perlman, Rev. Mod. Phys. 20 585 (1948)
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evaporated to dryness in a porcelain dish which was then heated to 450°C. for two
hours to drive off the mercury carrier. The activity was quantitatively soluble in
10 ml of distilled water to give an isotonic saline solution of carrier-free
radio-silver vhich was used in subsequent biological experiments.
The radio-silver was identified by helf-1ife determinations, absorption
measurements and by chemical éeparation with carrier. The decay was followed

for 200 days and showed the approximately 8-dayh’5 veriod of Aglo6’lll and the

h5-day6 veriod 6f Ag105. One month after bembardment the activity showed only the
k5-day period. After 150 days the decay curve began to level off, presumedbly into

the 225-day7 period of Agllo

; aluminum absorption measurements one week after
bombardment showed the approximately 1.0 Mev beta particle previouély reported8:9
for Ag106 and Aglll; a tracer amount of activity added to a solution of P4, Rh, Ru
and Ag in carrier amounts was quantitively precipitated with the AgCl fraction.

We wish to thank the 60-inch cyclotron crewAfor the bombardments and target

preparations, and Professor G. T. Seaborg for helpful suggestions.
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