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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of

- California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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B. B, Cunningham and A. Ghiorso
Radiation Laboratory and Department of Chemistry
University of California, Berkeley, California

December 21, 1950

Méasurements first Performed in 1946 with miérogram amounts of Am%l
indicated a smell but definite.fission cross section with thermal (i.e.,
aadmium absorbable) neutrons, 'These earlier attempts to measure the cross
section were inconclusive because of the small amounts of material avail-
able and the inadeéuate sensitivity of the fission pulse measufipg apparatus,
Upon the accumulation of 1arger'amounts of’Am241 and improvement of the |
fission counting apparatusl it became possible in 1947 to measure the

.

cross section more accurately. Since the AnRhl sg produced as the decay

product of Pu24l

in pile plutonium it is associated initiazlly with a
relativély large amount of Pu239 and requires very stringeht purification,
The purification‘procedure used by us‘consisted.of the following
steps: (a) separation oflthe bulk of the plutonium by precipitation with

hydrogen peroxide from IM nitric acid solution, learing americium in the
supernatant 1liquid; (b) sepération of trace amounts of plutonium by oxi-
dafion2 with argentic oxide to the hexapositive "fiuoride soluble" state
and precipitation of the americium with 1anthanuﬁ fluoride carrier; and,
(c) separation from lanthanum on a cation exchange column, using Dowex 50
and 0,25M citric acid~ammonium citrate sblutioﬁ?of PH 3.2,

Half-to-one microgram samples of the purified.americium were spread as
thin uniforﬁ deposits én one inch diameter platinum discs for fission
measurements, These measurements were carried out in the thermal neutron

column of the Argonne National Laboratories heavy-water-uranium pile at

" Chicago. The cross sections were measured relative to that of Puc3?, 1In
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several instances samples were removed from the platés after the first
measurements, repurified dnd remeasured. No significant differences in
the apparent cross section were noted foliowing repurificaﬁion; The
mean value of the cross section,v as computed from several measurements;
was 3.0 + 0,2 bérns, consistent within the experimental error of the
measurencnts themselves, |
We wish to express our appreciation to Dr., W. H. Zinn, who made
'availéble to us the facilities of the Argonne heavy water pile, and to
Qro W, M. Manning for permission to utilize the facilities of the Chemistry
Division laboratories of the Argonne National Laboratory. |
We are particularly grateful tvarofessor G. T, Seaborg for.
‘suggesting thé problem and for his interest and advice in connection

with the meapurements. This work was done under the auspices of the AEC.

14, Ghiorso and W. C. Bentley, National Nuclear Energy Series,
Plutonium Project Record, Vol. 14B, "The Transuranium Flements:
Reséarch Papers,® Péper No. 22,29 (McGraw-Hill Book Co., Inc.,
New York, 1949).

2. T, Seaborg and A, C. Wahl, J, Am, Chem. Soc. Zg;‘llZS'(l948),

3. Street, Jr. and G. T. Seaborg, J. Am. Chem. Soc. 72, 2790 (1950).
The géneral technique of separation of actinide and lanthanide elements by
- cation exchange columns is discussed in this paper, but without specific:

reference to lanthanum-americium separations.





