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Nano Brief

Stanford University scientists have invented a new kind of paint that can keep homes and other buildings cooler in the summer and
warmer in the winter, significantly reducing energy use, costs, and greenhouse gas emissions.
https://news.stanford.edu/press-releases/2023/08/14/paint-keeps-heatr-outside-summer/
https://www.pnas.org/doi/10.1073/pnas.2300856120

A new study by researchers at the California Institute of Technology (Caltech) has uncovered the reason why some metal alloys don’t
expand when they get hot. At higher temperatures, the intrinsic magnetic properties of the so-called Invar alloys can cause just enough
contraction to cancel out any expected thermal expansion.
https://www.technologynetworks.com/applied-sciences/news/why-do-some-alloys-not-expand-when-heated-376935
https://www.nature.com/articles/s41567-023-02142-z

Ebatco

Thank you to everyone who visited our booth at the ACS meeting in San Franscisco! It was nice to finally be back to seeing everyone on
the show floor. We look forward to meeting you again at the following exhibitions:

e Oct. 10" — 11" MD&M Minneapolis, Booth# 2838, Minneapolis Convention Center, Minneapolis, MN
e Oct. 16™— 19" IMAT 2023, Booth# 1926, Huntington Place, Detroit, MI

If you are attending any of these events, please come and visit us to discuss how Ebatco could support you on your unmet analytical and
testing needs!
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Case Study

Contamination Analysis using FTIR Microscopy

There is no industry that is immune to the detrimental effects of contamination. The ability to rapidly conduct failure analyses to identify
contaminants enables manufacturers to streamline production and deliver higher quality products. By virtue of its selected area imaging
controls, FTIR microscopy is well suited for contamination analysis. In this application note, an illustration of the FTIR shutter control
is provided and then the shutters are used to perform selected area imaging of a contaminated adhesive.

Shutters on the microscope can be opened, closed, and rotated to effectively eliminate all signals from unwanted areas of a sample.
Shutters are compatible with all FTIR imaging modes (transmission, reflection, and ATR) and their use is illustrated in Figure 1. In
Figure 1, a catheter with a metallic support grid was placed under the microscope. The operator can control the shutter position such that
only signal from the support grid reaches the detector (Figure 1, left) or such that only signal from the polymeric tube reaches the detector
(Figure 1, right). Data for the metallic grid is best collected in reflectance mode, and data from the polymeric support is best collected in
either ATR or transmission mode; the modes of data collection need not be the same for a given sample.
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Figure 1. The shutters on the FTIR can be adjusted to exclude or include signal from different areas. In this catheter example, the shutters
can be adjusted so that only the metallic support (left) can be investigated or only the polymeric structure (right) can be investigated.

To illustrate how FTIR microscopy is used for contamination analysis, selected area imaging was used to identify a white contaminant
that was found on carbon black tape during an SEM imaging analysis. Once the contaminant was observed (and because SEM/EDS
cannot identify chemical structures), FTIR microscopy was used to identify it, and the results are shown in Figure 2. To obtain the spectra
of the contaminant, the microscope imaging shutters were adjusted such that the only the contaminant was visible under the imaging
window. The sample was then raised into the germanium ATR crystal until a spectrum was observed. The crystal was then cleaned to
remove and residue, and the process was repeated for the substrate. It was found that the carbon fiber tape was primarily comprised of
an acrylic resin, while the contaminant was primarily composed of an epoxy resin.

As illustrated, FTIR selected area imaging creates an extremely accessible route for contamination analysis. By simply adjusting the
shutters, an operator has complete control over which areas of the sample are characterized and which are not. While this particular
example illustrated carbon tape contamination, the process could easily be extended to almost any industry. Furthermore, contamination
analysis is just one of many uses of the selected area imaging capabilities. The characterization of multicomponent system will benefit
from this feature including catheters, polymer laminates, ink samples, rock inclusions, pharmaceutical tablets, food ingredients, and many
others.
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Figure 2. An SEM image of a contaminant particle on a black carbon tape substrate (left). The corresponding selected area spectra
obtained using selected-area FTIR microscopy are also shown (right).

To subscribe or unsubscribe to this newsletter, contact info@ebatco.com.
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