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Allison Savage
Mentor - Oliver Tschauner

Spatially resolved optical absorption spectrometry and single crystal diffraction
on metamict materials.

A major goal in developing storage medium for radioactive waste is the
identification of chemically suitable and durable material for storage in
repositories (Lumpkin 2006). Radiation damage induces enhanced chemical
diffusion and structural breakdown of the host materials, which can lead to
contamination of the surrounding environment. During this project four different
naturally occurring materials which are common carriers of thorium and uranium
were examined : gadolinite, perrierite, allanite, and pyrochlore of which the first
three are silicates and pyrochlore being an oxide. Their spectra and absorptions
bands were examined to identify prominent features due to radiation damage.
The goal of this study is to identify and characterize polyamorphisms metamict
glasses. Further, we examine the hypothesis that pyrochlores do not amorphise
but undergo a structural transition upon metamictization this part of the project
will be conducted at the APS.
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Introduction:

A major goal in developing storage medium for radicactive
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Spectroscopy and Absorplion Techniques: Figure 1
Being relatively large, the samples were mounted onto capton tape for
=pectroscopy. Two sets of data were collected at once: one being the fied i
c=pactrumn of the sample and the other a specirum of the white light source . Conclusions:
without interference When analyzing the data, the white light specirum was
=subiracted from the spectra of the samples (Figure 3} as well as the capton R
zpectrumn being divided into the sample spectra to provide the final normalized % 04 o - Y B iontin
tensity (Figure 4). '.'-: o the samples. ¥’ . L
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E o] difference betwee
nave prominent dark regions against the green fransparent overall E consequently the
dark regions indicate areas that suffer radiation damage. The two e ! gadolinite is varied. §
ayered to view any differences (Figure 1). When the spectra are 0.0 o The pyrochlors samp
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e 21 C I PR T T I A T TR T sampiles of pyrochiore
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g high and allanite having a low degree of damage. All the Figure 2 .
features in the visual band of the spectrum which is References:
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