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Dwing the v i s i t  D r .  b.hnning, Dr. I(ztz, D r .  Fred, and D r .  H a g e m  served 
as  hosts and were quit  Tree i n  placing t h e i r  t h e  and e f fo r t s  a t  ny 
disposal. 

The f i r s t  conversations were with Dr. 14annb-g who arranged f o r  the contacts 
during the r e s t  of the v i s i t .  He mentioned the meeting on April 2nd in 
Washington but thought tha t  he would not be there but tha t  D r .  Hagemann 
wo-Ad probably attend. 

D r .  Katz discussed the pro5lens of preparing actinium coxpounds. He f e l t  
t ha t  the f luoride could be produced readi ly by precipi ta t ion from aqueous 
solution. A second method v d d  be: 

The iodate s a l t  of actinium could a l so  be used, the essent ia l  c r i te r ion  being 
tha t  the anion f o m  a vola t i le  fluoride.  The reactants could be e y e d ,  the 
BF3 being added mechanically or  by d i s t i l l a t ion ,  and then warmed. All of 
the products are  volz t i le  except AcF3 which would remain behind. This 
method has been used t o  p r e p r e  PuF4. 

D r .  Katz thought tha t  the  bromide might be prepared by the  method of Kleinhisl  
and Creaaers (J. Am. Cnem. Soc., 50, 953 (1928)). T ~ i s  method, described f o r  
Pui13 and PuBr3 i n  M i o n a l  1~uc leG & e r a  Series Volume 1 4 ~ ,  involves 
evaporating a strongly acid solution of the metal in a current of the 
hydrogen halide. 

D r .  Hage,mnn lras quzte ~ ~ r i l l i u g  t o  talk of his eqer iences  i n  isolat ing actinium. 
Several times he v l u n t e r e d  the expression t h z t  he tras glad he didn't  have 
tha t  task now. He sa id  they had not experienced trouble of gassing from 
the ion exchange column, however t h e i r  colunn sepzration had Seen prefaced by 
a TTA e*raction. :hen they were dealing with radi.m they used a re la t ive  



gmma comt  t o  f i x  the re la t ive  a.~oUnts of radi1m7 but depensed u3on the 
figures of Eldorzdo Miiiing f o r  the t o t a l  q w t f t y .  This method of a s s a j  
was considered inadequate. i)r. Zagemam rezlembered tha t  the  radilln slug 
cans were ambered on the sides (four different places) and probabb on 
the ends, and t h a t  the  c r x i b l e s  were nmbered. The actini7.m he sent t o  
Los A l a o s  -xis oxide. 
another column separation, mercury czthcde electroljjs is 
pi ta t ion,  or a hydroxide precipitatioa.  ivlen recovering material  -xed  i n  
spectrographic stuZics ccntmimted  Kith = l u n i m a ,  copper, i ron  and 
ni'kkel, twc mercury cathode electrolysis  steps followed by t v o  oxalate 
preci2itations were used. 
would have been be t t e r  t o  start  with the carbonzte. 

r'or syecizl  stlJdies a c t i n i m  vas p r i f i e d  by 
oxalate prec i- 

By the t i n e  he vas finished he tho?Jgbt t ha t  it 

D r .  Hageina.nn is miti-4 =. cha2ter on "Cncrzistry 9,f Actbimi" f o r  Bolune 
l4A of Bational Xuclez  Znergies Series and he w i l l  send z co;?j; t o  LFrank 
Meed. 
c r i t i c i z e  tt i n  l i gh t  of any experience they a y  have had. 

H e  would l i k e  t o  have Xound Laboratory yerscnnel rea2 it and 

The sszvle of act ini7a xhich hsd been reqmated was t o  proviCie a t e r i a l  f o r  
smples f o r  eziission spectroscopy and beta ray spectroscopy. 
t o  D r .  H a g e m  the only work on a c t i n i m  a t  Argome is  the excision spectro- 
S C O J ) ~ ,  beta-rzy spectroaetry, md sn e s t i m t i o n  cf the lialf l u e  f r m  
folloi . i iq the gro;,,h of' sc t iniun from protoactinium. No  more work on 
actinium is expected t o  start ic the  next  two years. Tne best  value of 
the half l S e  is  &o=t 22 years, the figure of 27 yews caiie f rox  C u r i e ,  I. 
and 3o'c?issvres, rJ&icrs Fhys. No. 26, 1, (I?&) snd is  not given mcch 
weight by -4rgoimc pe9pl.e. 

According 

Beta-ray spectrozetry work is under ivlel eeedma, xho %;as on vacation, 
however we talked t o  Frmk FJzgoner vhc! imi fauiliar v i t h  t h i s  work. U s i n g  
a double-f ocusing spectrometer they hime obtabed  beta-ray spectra of 
actiniim -h a fairly pure form a d  at several  stages durLng the t i n e  vhi le  
daughters were grfijing in to  the a x r e .  
Fiere obserrzble. ibst of the strong 3eta energy geah occ-=red f ron  20 t o  
49 Ker. Fs i r ly  > w e  (fresKL3- isolated) a c t i n i m  shoved a very complicated 
Sets r2;y' spectrum. The 6ata 'Giere mch mre cmplete  t h m  tha t  seen i n  
O& R i d g e .  
of t h e i r  h t a .  

Defizitc chmgcs ir the spectra 

The Argonne people hme  not had t i m e  t o  undertake an i n t e q r e t a t i o n  

D r .  Hagemann WOIIM l i k e  t o  recei7:e z c q y  of the report  which Fad. E q l e  
m o t e  f o l lming  h i s  v i s  it t o  Argoatie. 

The q x s t i o n  T-jas .asked iZ WWlebbck &-as consiclerhg or  should consider 
the proTrision of f a c i l i t i e s  in the F.P.R. which vculd make it useful i n  
the act5ni.m program. 



A meeting was arranged wit'n D r .  L. S. !@erS, Jr., of the Biological Assay 
Group a t  Argonne. 
Anthony. 
or actinium i n  biologtcal f lu ids  or  t issues  he referred ne t o  Ma-4509 
"Procedures of the Biological Assay Gr0u.p at  Argonne Rational Laboratory" 
by Schubert, Nyers, aod Jzckson. This report outlines procedures f o r  
radium i n  urine and feces. 
HTJO 
s o d t i o n  may have t o  be diluted t o  prevent precipi ta t ion of c a l c i m  su-ate. 
The radium method i s  not secret  and has been published (Nucleontcs, Vol. 7, 
No. 1, pp. 60-64 (1950)). 
ignore the colurqn separation. 

The questions posed t o  hizn had been suggested by D r .  
When asked if they had developed any methods f o r  assay of r a d i m  

For t issues  he recommends digestion i n  1614 
and evaporation t o  a white ash. If excessive calcium is present the 

If one uses t h i s  published procedure he should 

D r .  Xyers had no direct  experience a t  Argonne i n  assaying f o r  a c t h i m .  
In the matter of tolerance he said tha t  the actinium chain w a s  considered the 
same as plutonium due t o  similasities i n  inetabolism. The tolerance level  
f o r  actinium and i t s  daughters is taken as seven disintegrations per ninute 
per 1.5 l i t e r s  of body f lu ids .  Due t o  the probable s i a i l a r i t y  of behavior 
of plutonium and a c t i n i m  he suggested tha t  a b i s m t h  shosphate and a 
lan tha im f hroride prec iyi ta t ion,  calibrated f o r  efficiency of' actinium 
recovery, m i g h t  be usefr?l as concentration steps.  Be assmed tha t  alpha 
counting would be necessaq.  If t h i s  is  true,  then, he suspected, a waiting 
period of about six  nioRths d t e r  taking the smple  would have t o  elapse t o  
permit establishment, of eqij.ilibrim conditions. Ze wondered how one would 
d i f fe ren t ie te  beheen  the effects  caused by radiation froni actinium and those 
caused by raaiat ion from a c t i n i m  and those cause6 by radiation f ron  the 
dzughter products. 

D r .  Myers knows of and i s  u s i n g  the long digestioI? procedure f o r  assay of 
polonium i n  feces,  but wonders if any short cuts have been discovered. 
would be very much interested i n  hearing of any procedures developed f o r  
actinium. 

"ne 

In general, except f o r  emission spectroscopy, Seta ray spectroscopy and the 
old e-uperiment on ha l f - l i fe ,  no work is  now being &one on actinium at  Argonne. 
There was no program f o r  renewing work in  t h i s  f i e ld ,  i n  f a c t ,  one gathered 
the impression tha t  there was a hesitance t m a r d  working with the material. 
The old building where D r .  Hagenam did h i s  work is ju s t  now ( in  the next six 
months) being refinished a f t e r  a complete removal of the a i r  conditioning 
diict work. VL 4 '  
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