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XIVo PREPARATION AND ISOLATION OF B1204!'20t> FROM LEAD* 

Jeanne Do Gile 9 Warren Mo Garrieon and Joaeph Go Hamilton 
November 21~ 1950 

Crocker Le.borato:r~~" Ra.diation Laboratory., and. Di viiSione of Medica.l 
l'hy~icl5 9 Experimental Medicine .9 and Radiolo;gy;; Uni ver~i ty of California»· 
Berkeley et.nd San ]'raxKdeco,? Califomiao 

The preee:n.t paper reporte a carrier- free procedure Ut'led in ieolating radio-

bif.'lmuth from a lead target which had been bombe.rded with 19 Mev deuterons in the 

60- inch cyclotron at Crocker La.bora tory o 

204v206 
Hi · by the nuclear relic:tione1 » 2~ 

po8sible concurrent retJ.ction(!l tnc:lu.de9 

Deuteron bonibe.rdment of lead produces 

Pb204(d~~)Bi204 9 P'b
206

(d»2n)Bt206 o Other 

formation of :radio-lead. ieotopee by (dj)p) 

reactioN.» :ra.dioieotopee of Tl by (n»p) reaction» and ra.dioi~otopee of Hg by (n~a.) 

T~206 9 207»208 h . 
X'M.cHono The ehort-li"'red th~.J.lhtm. activitiea» J. ' ,9 ad decayed out 

prior to the chemical 13eparatiort reported here" Tr.1e l.or;~.g-lived Tl
204 

and Rg203 

Y.reJre not detected" The t.a.rget ·waa epect,rog:caphic~S.lly-pure3 lead foil (1/8 inch 

thi;:::;k) clamped to a wet.e:r·-cooled alumirmm te.rget pla.teo It w~u.:; bombarded with 

Higher bom'ba!'Q.ment inte:tl.Bi tie1!1 would have mel ted the Jte.:rgetu After bombe.rdment,ll 

the foil (approxima.tely 1 gm) wa~ dii!l~So:::.ved in a minin.u:rn <;_rolume of ·16N nitric a.cid. 

and the reeul tant eolution W!M.~ evapo:re.ted to dr~.e15:5 o The lead n.i trate containing 

204 206 
the carrier- free Bi » wae di:5~olved in exce!!l::s 10 pe:roce:Ht ~odium hydroxide 

I' t,;o give e. clee.r "eolutio:n~'~' of !!lodium plumbate and rt'l.dioc:o11oidal4 Bt204 ~206" Thie 

\ ~olutionp e.fter dilution .,.:rith an equal volume of wa.ter 9 wa:5 drawn through two 

c:otu~ecutive Whatwm Noo 50 filter papere which retained over 98 percent of the 

*Thi~ document ie based on work performed under Contract Noo W-7405-eng-48-A for 
the Atomic Energy CommiMiono 

l Go To Se~tborg and L Perlma:n 1) Revo Modo PhY!!!o» 20, 185 (1948) 
j1··-

? ' 
"'" Do Ho Templeton 9 Jo Jo Howland and L Perlma:f.a 9 Phyea Renro!l 729 7ffj (194T) 

3 Biemuth wae not detected by ~pectrographic analyeie o 
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c~r!'ier- free Bi 204 
.o 

206 a.l5 a.b13orbed. radiocolloid. Th~ filters were waehed with 

5 perce:nt eodium hydroxide 1.:oo.til l~e.d could not be detected in the filtrate v 

foll(Ywed by di~tilled water to remove eodiunt hydroxide. LeM thara one percent 

of bil5muth activity ·was removed from the filter paper duri:ng the~ Wl!l.Bhi:ag. The 

~~ . . . 6 Bi 9 wae removed from the f'il ter pa.per with a minimum amount of JI hydrochloric 

l!l.cid which,ll after a reduction in. volume by evapo:re.tio:n» wa.!S !%eutralized with 

Mditn'll hydroxide_ to give an i8otonic ee.line ~Solution for b1ologica.l inveetige.tiono 

The decay curve waa follo·wed for 30 day~ e1ad t5howed two period~: 12-hour 

B1' 
204 

"'"'··d 6o4-d"'.V Bi206o F t h fte b :'!.. d t .Oh to it tai d ""'"' """ or ·y our!!l e. · r om.~...ar men·» 1' e ac: 1v y con . n.e 

'6 4 206 1 Ol1:lly "· -da.y Bi • T"he lead abeorption curve eho·wed the ,.1 Mev ge.mma ray and 

. 2 
the ~ofter component {approximately 0.4 Mev) previou~5ly :reported • The a.lumin.um 

ab~o:rptio:n curve had a.n. ellt.d.-poil'llt of e.pproxima.tely 300 mg 9 a somewhat lower 

vo.lue then the.t given in refeJrence (2) o The activity wa15 further identified by 

ehemical eepa.ration ueing bil!lmuth 9 lead9 the.lliu.m and mercury carriere" Over 

99 percent of the added tracer activity was recovered in the biemuth fraction. 

We e.re grateful to Profeeeor Go T. Se~.bo:rg for helpful euggeet~one and 

~lro T. Putnam;> Mro Go Bo Roe~d and the crew of the 60- i:ach cyclotron for bombard-




