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SUBJECT:
X-ray diffraction analysis (XRD) and energy dispersive X-ray spectroscopy (EDS) analysis of treated and untreated tree limb surfaces, Project 909-90592

INTRODUCTION

Three samples of cut tree limb surfaces were sampled by scraping with a fresh scalpel. Two of the surfaces had been treated with Tree Bandage, a proprietary product. One was an untreated control. It was presumed that the treatment may have formed a hydrated calcium silicate by reacting with the constituents of the tree limb. X-ray diffraction (XRD) was used to try to detect that reaction product.

LABORATORY PROCEDURE
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Energy-dispersive x-ray spectroscopy (EDS) was used to determine the elemental chemical composition of the scraped-off material. The results are shown below. The untreated sample contained a fairly high concentration of Ca, while the treated sample contained a high concentration of Si, as expected. 




The scraped-off material, including significant amounts of woody material plus whatever else was near or on the cut surfaces, was ground in acetone in an agate mortar and dispersed on a zero-background slide for examination by x-ray diffraction between 15 and 65 degrees two-theta.  The third sample was run over an additional 10 degrees between 3 and 15 degrees two-theta. 

The treated samples all showed a large broad peak centered around 21 degrees as shown in the graph below. This may be cristobalite, a common form of silicon dioxide. In addition the treated samples showed several small near-background peaks. Attempts to identify these peaks failed.

SUMMARY AND CONCLUSIONS

The EDS tests showed the untreated woody material definitely contained significant Ca which may have been available to react with the silicon-rich treatment. But the present means of analysis were unable to prove that the reaction had taken place. The XRD tests showed the very small scattered x-ray peaks were not identifiable as calcium silicate compounds of any kind. That does not prove those compounds were not present, just that this particular experiment did not produce them in sufficient concentration to be detected. 
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