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Error in neutron activation analysis from recoil-implanted fission
products from uranium in aluminum foil
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Commercial aluminum foil may contain a high concentration of uranium, up to 1.4 ug/g. Samples
or sample tubes in contact with aluminum foil during neutron irradiation can be contaminated with
recoil-implanted fission products of 2*U from uranium in the foil. This can lead to errors in the deter-
mination of Zr, Mo, La, Ce, Nd in neutron activation analysis.

INTRODUCTION

We recently analyzed a 243 mg diamond by
instrumental neutron activation (INAA) in order
to determine its uranium concentration, as part
of a study of noble gas isotopes in diamonds
(Honda et al., 1987). We would normally encap-
sulate samples in tubes of ultrapure fused silica
for irradiation (Korotev, 1987). However, the
diamond was too large to fit in available tubing,
so we simply wrapped it in aluminum foil.

Gamma-ray spectrometry at 9 days following
irradiation produced some confusing results. As
we did not expect diamond to be a good host for
most trace elements, we expected very low levels
of most radionuclides. Thus, we were not surpris-
ed that we were unable to detect any gamma-ray
lines for Z*°Np, the usual analytical isotope for U
analysis, which is produced by the (n, y) reaction
on 28U followed by beta decay. We were surpris-
ed, however, that significant signals were ob-
served for several other radionuclides, most of
which were fission products of *U. Taken at
face value, these results implied that the dia-
mond had a much greater #U/?®U ratio than
normally encountered in nature. As that seemed

unlikely, we sought another explanation. Having
previously observed concentrations of U in Al
metal that were high compared to those of other
trace elements, we suspected that the fission pro-
ducts observed in the diamond sample were im-
planted by recoil from fission of 2*U in the Al
foil in contact with the diamond. To test this
hypothesis, two experiments were done.

EXPERIMENTAL

For the first experiment, we analyzed samples
from four rolls of Al foil and a roll of Al utility
wire that were available in our laboratory for
packaging samples for irradiation. All four foils
were consumer brands sold for household use.
For comparison, we also analyzed a piece of
sheet aluminum from a soft drink can and a sam-
ple of bauxite, an aluminum ore. Analytical pro-
cedures were similar to those described by
Korotev (1987).

The second experiment was to reproduce the
observations of the diamond experiment under
controlled conditions. Two tubes were prepared
from the stock of silica tubing that we use for en-
capsulation and radioassay of samples (T21

133






