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Microprobe Analysis of Pu-Ga Standards
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In order to obtain quantitative analysis using an Electron Scanning Microprobe it is essential to have a
standard of known composition. Most elemental and multi-elemental standards can be easily obtained
from places like Elemental Scientific or other standards organizations that are NIST (National Institute
of Standards and Technology) traceable. It is, however, more challenging to find standards for
plutonium. Past work performed in our group has typically involved using the plutonium sample to be
analysed as its own standard as long as all other known components of the sample have standards to be
compared to [1,2,3]. This method works well enough, but this experiment was performed in order to
develop a more reliable standard for plutonium using five samples of known chemistry of a plutonium
gallium mix that could then be used as the main plutonium and gallium standards for future experiments.

Typical samples analysed contain approximately 0.6wt% gallium in a plutonium matrix and are analysed
for gallium content. The five samples in this experiment used to create the standards ranged from 0.2 to
0.6wt% gallium and were sent for chemical analysis prior to preparation for micro probe analysis. The
plutonium samples were subsequently cut and mounted in thermosetting epoxy. The mounted section
was ground and polished to the final polish using one micron diamond paste. The metallographic mount
was then carbon coated for charge compensation in preparation for electron microprobe analysis with
the JEOL JXA 8200. Elemental maps were collected for each element at a 256x256 micron area with a
spatial resolution of 1 micron at an accelerating voltage of 18kV and approximately 100nA probe
current in order to have a qualitative view of the sample. The relative precision for this analysis is 10%
at an expected concentration level of 0.5 wt. % gallium. Quantitative gallium horizontal and vertical line
scans were obtained of the mapped region. Figure 1 is an example of one of the elemental maps taken
and the qualitative analysis results for the gallium in the area can be seen in Figures 2 and 3. The relative
precision for the line scan analysis is 1.0 percent at an expected concentration level of 0.5 wt. % gallium.
The standards were analyzed quantitatively twice in order to confirm that the data was reproducible and
the results were subsequently compared to chemical analysis data.

Results indicated that the data was reproducible and was relatively close to the chemical analysis data
within error margin. Further experiments will be performed to ensure statistical accuracy before the

standards are officially added to the standard block for future analysis of customers’ samples.
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Figure 1. Qualitative x-ray elemental maps of carbon, plutonium, iron, oxygen, and gallium at 256x256
mm area with a spatial resolution of 1 mm.
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Figure 2. Vertical quantitative gallium line scan. Average gallium distribution 0.569 +/- 0.061.
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Figure 3. Vertical quantitative gallium line scan. Average gallium distribution 0.604 +/- 0.047.
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