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All the values of the half life of americium-243 published
heretofors have been based on determining, by means of an alpha-ray
spectrograph or alpha-pulse snalyzer, the. relative numbers of Amzhl

and AmEhB alpha particles originating from & sample of emericium in
which the mess ratio of the two isotopes is known, The determinations
have ylelded two nonconcordant values for the half life: T600 yearsl' é
and 8600 yeére.zﬁ The smallest estimated uncertainty in these
determinations is 2 370 years, or about 5%, A determination of the
half life by a specific-activity measurement should reduce the esti-
mated error and thus lead to & more relisble value of the half life,
As & result of the emericium crystal structure work done in this
laboratoryh we hed avellable one piece of metallic americium-24l and
two pleces of metallic americium-2L43 suitable for a specific-activity
determination for each isotope,. \

An attempt was mede to determine the specific activities of
Amgu and Amme’ uging the compound Aml?3.
the extremely erratic results always gave & shorter half life, This
ecould arise from the formation of AmQF during the drying of the tri-
fluoride; indeed, subsequent work has indicated that smericium tri-
fluoride prepared under similar condlitions to those used for the
specific~activity determinations does incorporate a variable amount
of water in the Aml?3, and this could result in hydrolysis during

However, it vas found that

* This work was perfomed under the auspices of the U, 8, Atomlc
Energy Commission,
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drying. This fact and the difficulty of obtaining consistent impurity
corrections have rendered the fluoride data so unreliable that they
are not included here, |

The specific ectivity of An:u"%L3 was meagured by welghing snd
dissolving mahg metal, A check on the technigue was made , using Am
metal, The metals were prepared by reduction o:i Am?S with bariwe in a
tantalum crucible system heated in high vecwm, All of sach sample of
metal was dissolved, so that no spectrographlc analysis on the actual
metal used was possible, Howsver, spectrographic analysis on mebal
gimilsrly produced from the same starting materials showed 0,.1% to 0.2%
metallic impurities. An impurity content in the metals of 0,15% was
agsumed in calculating all the results. Mass-spectrographic analysis
indieated < 0,015% an?*3 1n the americium-2l and 0.03% ™ in the
azmericiun~243, The metals were scraped free of slag resulting from the
reduction end welghed in quartz cones on & quartz fiber torsion micro-
balance calibrated to  0,1%, The weighed piece of metal was placed
in & weighed 5-ml volumetric flask, dissolved by addition of acid, and
diluted to a suitable volume by adding a solution of 6 M H,80, — 2 M HNO, .
This solution was chosen becasuse there was no detectable chenge in weight
of an aliquot over the length of tinme necessé.ry to weigh the aliquot,
These gravimetric aliquots of the emericium solutions were dried, flamed,
and counted in a low-geometry counters of measured geametry known to
0.01%, In the first Amah“?’ metal sample the smount of material was so
small that after weighing the metal was dissolved directly on the
eounting plate in a drop 6f sulfuric acid conteining ebout 1 A of HCI,
More than 106 counts were registered for each plate, An alpha-pulse
analysis of each soclution was made and no alpha particles other than

ZM' alphas were found in that solution, The Ammﬁ solution was

found to contain 99.35% Am’'3 alphe particles, 0.50% An'> alphs parti-
cles, end 0,15% Cmglm alpha particles,

241
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Teble I
T ey
'.Amau | (7.19h + 0,029) x 106 457.7 & 1.8
m=3 (1st semple) %.113 x 10° 7939
kmahB (2nd sample) 4,100 x 10° To6L
Amahg‘ average (3,107 ¢ 0,025) x 10° 7951 + 4B

The specific-activily determinations are summerized in Teble I,
Thais value of 457.7 years for the half life for Amzm is to be campared
with the value of 458.1 2 0.5 years obtained by Hall and 1%:143.1'55.:!.1716 from
extremely cereful determinations of the specific activity of Ama(soh) 3
and Amc_lg. It should also be noted thalt the agreament between the
metal and sali values indicates that no residue resulted from the dis~
solution of americium metal, umlike the situation with thorium, uranium,
or plutoniun., This is in accord with the lanthanwm like properties of
smericivm matal.h The uwncertainty in the helf 1life of Amz}‘Ll is esti-
mated to be 0.4 (balance calibration 0.1%, impurity content 0,15%,
counting 0.1%, aliguoting 0.07%), yielding a half life of 457.7 % 1.8
yeers; the uncertainty in the half life of Amzu3 is estimated to be
0.6% (valance calibration 0.1%, impurity content 0.15%, counting 0,1%,
aliyuoting 0.17%, pulse analysis 0.1%), yielding & half life of
7951 t 48 years, '

Peter Graf wishes to express his appreciation to Professor
Glenn T, Sesborg and Professor Burris B, Cunninghsm for meking possible
for him @ year's stay at the Radiation Laboratory and to the Foundation
of Fellowships in the Field of Chemistry of Switzerland for the grant

of a fellowship,
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