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THE SPECIFIC 1-\CTIVITIES AND HALF LIVES 

* OF AMERICIUM-241 AND AMERICIUM-243 

** J. C. Wal.lmaml, Peter Gre.f' 1 and Lilly Goda 

Radiation Laboratory and Department of Chemistry 
Univer.s1ty of Californ1.a.1 Berk-eley, California 

January 1958 

All· the values of the half' life o.f americium-243 published 

heretofore have been based on detennining, by means of an alpha-ray 

spectrograph or alpha-pulse analyzer, the relative numbers of Am
241 

243 . 
and Am a.lpb.a pa:rtielea or1QS1nat1ng tram a. semple of americium 1n 

which the ma.sa ratio of the two isotopes is known. 'lbe determinations 

haw yielded two nonconcordant values tor the half life: 76oo ~a:rs1'2 
. 2 3 

and 86oO years. 1 · I;J.be Sl1l$llest estimated unoerta.S.nty in these 

detem1n.at1ox1s i·s :t 370 years 1 or about 5'/J. A determination of the 

half life by a .apecif'ic .. a.at1Vi.ty measurement should reduce the est1• 

mated error and thus lead to a more reliable ve.lue of the half Ufe. 

As a result of the americium crystal. structure work dDne in this 

laboratory 4 ve had available one piece .of metallic americium-241 and 

two pieces of meta.llic americium-243 suitable for a apec1f1c-a.ct1v1ty 

determination tar each isotope. \ 

An. attempt was made to d.eteaine the specific a.ct:1v:1.tiee or 

run241 and ~un243 using the compound AmF
3

• However, 1t wae found that 

the extremely erratic results always gave a shorter half' life. This 

could arise tram the formation of AmO'F during the drying of the tr1• 

nuortd.e; indeed, subsequent ~tork bas indicated that americium tri

tlooride prepared under similar condi tiona to those used for the 

s;pecif1a--activ1 ty dettmninations does incorporate a variable emo'Wlt 

ot water 1n the AmF
3

, and ~e could result 1n hydrolysis during 

* Thia work was performed under the auspices of the u. s . .Atomic 
Energy Commission. 

** Present address; Beaktor AG, WUrenlingen, SWitzerland. 
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4rying. 'ibis fact an4 the d1f't'1culty ot obtaintns consistent impu.l"i ty 

corrections have rendered the fluoride data so unreliable that they 

are not inCluded here. 
243 The specific e.ctivi ty of Am was measured by weighing and 

dissol.ving Am
243 .metal. A check on the t.eOO.nique vas made, using Am241 

metal. The mete.l.s were }Trepared by reduction of PmF 
3 

with bar1UJn in a 

tantalum crucible system heated in hish vacuum. All of each semple of 

metal was dissolved, so that no speetro.graphic analysis on the actual 

.metal uaed was possible. However, spectrographic ans.lyais on metal 

simila.:J;ly produced frCltll the same starting materia.l.s showed 0.1; to o.~ 

metaJ.lic 1mpur1 ties. All 1mpuri ty content in the metals of 0 .15~ we.s 
assumed in calculating all the results. Mass-spectrographic ana.lysia 

1ndieated < 0.01~ Am243 in the americium-241 and 0.03~ Am241 
in the 

emericiurn-243. The m~tals were scraped tree of slag resuJ.t.i.ng from the 

reduction and l-teished 1n quartz cones on a ca.uartz fiber torsion micro

balance calibrated to :t 0 .1~. The weigbad piece of metal wa.e placed 

in a weighed 5-ml volumetric flask, dissolved by addition of acid, and 

diluted to a sui table volume by a.dd1 ng e. solution of 6 !i H2so4 - 2 !:! :mvo
3

• 
TlUs solution was cllose11 becet.U.Ge there was no detectable cb.ange 1n wei.sht 

of an aliquot over the length of t~ necessary to weigh the aliquot. 

These gravimetric aliquots of tbe americium solutions were dried, flamed, 

and counted in a low-geometry counter5 of measured geometry known to 

0.01;. In the first JUn
243 metal sample the amount of material was so 

~ that after weighing the metal was diBsolved directly on the 

counting plate in a drop ~f sulfuric acid containing about l ~ of HCl. 

More than 106 
C'O\UltS were registered for each plate. An alpha-pulse 

analysis of each solution was made and no al.pha particles other than 
241 243 Am alphas were found in tbat solut.ion. The Am· solution was 

t®nd to contain 99.3~ Am
243 alpha particles, 0.5~ Am

241 
alpha parti-

244 
cl~s, end 0 .1~ On alpha particles. 
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Table I 

&lmple Spee1t1c activity Half' life 
(alpha ciis Jm/tJ.I!!) (years) 

Am241 {7.194 ± 0.029) X 106 457.7 it 1.8 
243 Am (1st sample) 4.113 X 1.05 7939 

Am 243 (2nd sample) 4.100 X~ 7964 
Am243 average (4.107 ± 0.025) X 105 7951 ± 48 

~ spec1fic•actiVity dete~1nat1ons are summarized in Table I. 

'ltLia val.ue of 4-57.7 ,Nears for the halt life for Am
241 

1s to be compared 

with the value of 4;8.1 ± 0.5 years obtai11ed by Hall and .Mark1n6 
from 

extremely careful dster.minations of the specific activity of Am2(so4)
3 

and AmCl
3

• It should also be no·ted that the agreement between the 

metal end salt values indicates that no residue resulted trom tbe dis• 

solution ot americium metel, unlike the situation with thorium, uranium, 

or plutonium. 'rhis is in accord with the lanthanum like properties of 
. 4 241 

americium metal. ~ uncertainty in the hel.f life of Am .is est1· 

mated to be 0.~ (be.l&nee calibration O.lij,, impurity content 0.151>, 

counting o.l;,, a.liquot.ing o.07'{o), yielding a balf life of 457.1 :t 1.8 
years; the uncertainty in the half life of Am 

24 3 is est :~.mated to be 

o.~ (bal.anee calibration o.l~, impurity content 0.1!)1,1 counting 0.1,;, 

a.l.iquoting 0.17~, pulse analysis O.l~), yielcUng e. halt life of 

7951 :t 48 )'ll8l'S • 

Peter Grat wishes to express bis appreciation to Professor 

Glenn T. ie&borg and Professor Burris B. CunningbBrn for msJ£1.ng :possible 

t-or him a year's stay at the Radiation Laboratory and to the Foundation 

ot Fell.ovships 1n the Field of Chemistry of S'Wi tz.erland f'or the grant 

ot a fellowship. 
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