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A preliminary study has been carried out to determine if the x-ray spectromicroscopic technique can be used to determine spatial distributions and chemical details of isocyanate-wood composites.  When a material is probed by a focused x-ray beam, and the transmitted x-rays are detected, then a spatially resolved map of the chemical distribution can be obtained. Current x-ray optics, based on diffraction, can provide focal spot sizes of around 30nm and it is this which limits the spatial resolution of the technique. In x-ray spectromicroscopy, a specimen is scanned raster fashion across the focal spot and the transmitted x-rays are detected. Repeating this at a series of energies in the region of an absorption edge allows the chemical state distribution to be determined. In the preliminary study described in detail in the main report, observations close to the absorption edge of carbon were used to determine the distributions of different wood components and resins in wood fibre composites. By comparing spectra obtained from different image points with those of pure samples, it was possible to determine the percentages of each component at each point. A significant conclusion is that the percentages of isocyanate resin in the cell walls and in cellular pits were constant at around 4% and 6% respectively, irrespective of the overall glue loading of the sample between 2% and 6%.
X-ray spectromicroscopy can currently only be done using a synchrotron source, because of the required high brightness and energy tuneability. Various data acquisition protocols were employed (individual point spectra, stacked images) to study the isocyanate-wood samples.  However, due to limited acquisition times and the employment of non-ideal samples, chemical features could not be completely identified with sufficient precision. The experimental deficiencies of these approaches will be addressed in future work, which will also involve the use of other absorption edges (nitrogen and oxygen) to give more detailed information.
The preliminary results show that with refined sample preparation techniques and improved data acquisition methodologies, based on the experiences of the preliminary studies, it is anticipated that detailed assessments of the chemistry of interactions and spatial distributions of resins in various cured chemical forms will be realised.
