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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 forthe 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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CARRIER-FREE RADIOISOTOPES FROM CYCL-OTRON TARGETS 
Xvr" EREPARATION AND ISOLATION OF Pdl03 FROM ·RHODIUM'"" 

:Jeanne IL Gile 9 Hei"l111i:n R o Haymond .1' Warren !>L Garri(!lon and Joseph Go Hamil ton 

Crocker Laboratory.o Radiation Labo:ratory.P and Divhion~ of .Medical Phye5ic5 9 

Experime:nta.l .Medicine 9 and Radiology; Univereity of Califoraia 9 Berkeley a.nd 
San Franc: ieco 9 California. 

February 19~ 1951 

. - 103 1 
The !..7-day Pd ~Wae prepared from rhod~um by the nucl.ear reaction 

Rhl03(d 9 2n)Pd103 ue:l.ng the 20-M.ev deuteron 'beam o:f the 6o-inch cyclotron at 

the Crocker I,a:bora tory" In the procedure de~cribed. below 9 the Pd 103 i~ . 

i~olated in t!1e cl?.rrier"·:f'ree t>:tate from the target element and from the 

1'0? 
»n-day Hu-' J 'W'hi.:.;:ti. b produced concurrently in low yield by the (n,,p) :reactiono, 

~Pa.lladium-freetf rhodium :foil2 ,,, 20 mil thick~ wae clamped to a water-cooled 

aluminum ta.rget plate and bomba.rded for a total of 155 f.Ul..,.hr at an average 

beam intenBity of,lO IJ,ao The bombarded rhodium metal (appro:xo 1 gm.) wae 

fuMd with exc:ee~ pot.a!5:~dum acid ~ulfate and the re~ul tant ma.t!H!'l wae leached 

with water" A ~mali amow:1t of imJOlu'ble ma.terial which did not carry activity 

waa removed. by cent,rifugationo ~e 1!3Upernatant ~olution wat!l made 6 _!:! in 

hydrochloric acid by the a.ddl tion of a.ppropriate amounte of 12 _!:! hyd:t:oc:hloric 

aci'd axJO. !'!Odium chloride" Five :milligram~ of 1'!elenium al!l :!!elenou~ acid 

'i"al!'l added;) and the eolutton wa~S !'laturated with l"!Ulfur dloxideo The re~ultent 

precipitate of elemental eelenium9 which carried ove:r 99 percent of the .Pd103 ~ 

wa!'l t§epars.ted :from i!!iOlution by centrt:fugation9 wal!!hed with water9 diB~olved 9 

P,;;l03 and reprecipited:edo The final selenium plt'lecipitate c;ontaining the .... wae 

-~*"rhils document. il'!l ba:5ed on work perfo:rmed tmder Contract, Noo W-7405-eng-48=A 
for the Atomic Energy Col~i~~iono 

1 
Go To Seaborg and L :Perlman!) Revo .Modo Plh:f&!lo 2o 585 {1948) 

2 Spectrogra.pllllite: anal;rd~ @howed leisl"l than aOl pereellilt palladiwrl'o 
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di:sl"lolved in 36 ~ sulfuric acid» tranef"erred to an all-glaee dieti~ling flaek.' 

and d.ii!it.Hled at 200°C" with the addition of 9!! hydrobromic acido 'The 
. . 

103 - ' residue vrhich contained all of the Pd activity •H'al!l evapo:r>a.t.ed to dryness 

on 1:-0 rn_g of Mdium !5Ul:fateo T'.he activity d:!.eElolved qua.ntitatively in 

5 ml of ·watero 

The activity 'klat~~ follmned for 80 day~ and r5hm·red only the atseigned 

7, r:. 
17-day half-life·::>-9 "+ o The x-radiation had a hali'-thickneM in aluminum of 

200 ~g/crr? ·w-hich agree5 clo!!!ely with the previou!'lly obl!'lerv~,1 value5 o The. 

activity wa.e1 further J.d.entified 'by chemical eepara.tion through 'the U.!!le of added 

pallad:l.um.9 rhodiurr-' and rut~1eniu:m. carriere o 

'.-le w:l.l'!lh to thank Profe~:~l!'lor Go To Seaberg for 'helpful euggestione 9 

'Mro To :Putnaruc_9 Mro Bo Roe:tSi ~nd the cr~w of the 60-inch cyclotron for bomb·· 

ardine:nte and Mit':ls M.argaret Gee for aef!lii!Jtance in cou11.tingo 

------~------... ~---._._ .. --------~ .. ----~·-

3 1\, Ro Brol!li 9 Plutonium Project Report)) l4on N-150 (July 1946). 
' / 

l} 
Do Eo Ma-t.herw:5 and . .Mo Lo Poolp Phy~o Revo 72 ;t63 (1947) 

5 Ho Fo Gunloc-k}, Mo Lo Pool,) ~hYBo Revo 74 1264 (1948). 




