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CARRIER-FREE RADIOISOTOPES FROM CYCLOTRON TARGETS 

XV o PREPARATIOI~ AND ISOLATION OF Mn52 FROl-1 CHRO.MIUl-1* 

Hei'YY.6n R o Haymond 9 Warren .Mo Garri~5on and Joeeph Go Hamil ton 

UCRL-1033 

Crocker Laboratory9 Radiation Laboratory9 and Divi~ion~ of Medical 
Fhyeice~ Experimental Medicinep and Radiology; Univereity of 
California.~ Ber.ts:eley and San Fra.nci!5co,i) California. 0 

December 4» 1950 

1 
Deuteron bombardment of chromium producee three :radioieotopee of mangane~ 

. \ 

( 46-min Mn5l ~ 6o5-day and 21-min Mn5 2 
9 and 310-day Mt-,.54) by (d.l'n) and (d,2n) 

reaction o Thie paper de!5c:ribee a ra.diochemical procedure ueed in isolating 

carrier- free radio-manga.:nerse ( 6~5-day .Mn52 ) from a chromium target which 

ha.d been bombarded w:l th 19 Mev deuterone in the 6o-1nch cyclotron at Crocker 

Laboratoryo 
51 ~2m 

The Mri and Mn::> l'.ad decayed out prior to chemical eeparationo 

The 310-day period of vn54
:.wa.l5 not obeervec1~ presumably due to the low a.bund<'mce 

of cy.53 ,1)54., Other poesible concurrent reaction~ include the formation of 

radio-vanadium by (d~a) na.c:tion and. radio-titanium by (d 9a.p) reactlono A 

quantitative i3eparat1on from venadium il5 obtained ·1.ri th the procedure de~cribed 

"'i here. Radio-tit..anium) Ti-"~,, ·was not detected. 
2 . 

Spectrogra.phica.lly-pure chromium pov.H'der.o 1\'Jupported on a water-cooled 

aluminum target plate by Oa25 mil pla.tinum foil., wae bom.ba.rded for 20 \.ta-hro 

at a. beam intemsi ty of· 10 JJ.t1 o After bombardmentp the chromium powder (approx. 

1 gm.o) wa.~ diee-olved in a minimum. ymlume of 12! hydrochloric acid and the 

reeultent eolution was evapora.ted to incipient dryneeeo Twenty milligramt>J 

of ferric chloride were added and the chromic chloride containing the 

---· ·-------· ·---
*Tni~ document i~ ba.~ed on work performed under Contract No. W-7405-eng-

48-A for the Atomic·Energy Commieeiono 

1 G. T. Saaborg a.nd L Perlrna.n~ Rev o Modo Phye. J> 20 ~ 585 ( 1948) 

2 Manganeee wae not detected by epectrographic analyeie o 
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carrier:- free radio:-manganet5e wa~ re- dieeol ved in 50 ml. of ·1!. hy(\rochloric · 

acid o Thi.e eolution wa~ then added with l!ltirring to 200 m1 of 2.5_!! eodium 

hydroxide ~elution previoui!!l;r eatu;rated with _bromine. Under theL'!Ie comditionL'!I, 

the carrier-~ree ra~io-numganeee~ preL'!Iumably in .the tetrapo~iti!e etate~ 

ie quanti ta t.i ve~ly carried on the ferric hydroxide prec ipi ta te3. Chromium 

and vanadium are retained in the ~uperna.tant. Two additional reprecipita-

tione were made to ineure complete ~eparation. The ferric hydroxide wae 

wal!!hed, dieeolved in 6_! hydrochloric acid and iron waL'!I extracted with ethyl 

ether. The eolution of carrier- free rad.io-manga.neee in 6! hydrochloric acid 

wa.e evaporated to d:r:;yne!lll'l after .the addition of 5 m1 of ieotonic ealine eolutim • 

The activity dieeolved quantitatively with the addition of 5 ml of water. 

The decay curve wae followed for eight half-livee and ehowed a eingle 

period of 6"2 daye which agreee cloi!!ely with the reported4 value for Mn.5 2• 

Abeorption meaeuremente in aluminum ehowed the aeeigned5 0.6 Mev poeitron. 
' ·. '. . '·"' . . 

The activity wae further identified by chemical eeparationL'!I ueing manganee~, 

chromium,\' vana~~um and titanium carriere. Over 99 percent of a eample of 

the activity wae recovered in the manganese fraction. 

We whh to thank Mr. T. Putnam,. Mr. G. B. Rosei a:ad the crew of the 

6o-inch cyclotron for bombardmente and Profeeeor G. T. Seaberg for hie 

co:atinued. intereet in thil!J work. 

3 Maxwell, Giie" Garrieon a.nd. Hamilton, J. Chem. Phye. 17 1340 (1949) 
··, 

4 
J. Jo Livingood and G. ·T. Seaberg, Phye. Rev. 54 391'(1938) 

5 W" C. Peacock and M. DeutechJJ Phye. Rev. 69 306 (1946) 




