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Nano Brief

Exponential Business and Technologies Company (Ebatco) is committed to providing a safe and healthy workplace for all our
employees, customers, and stakeholders. As of July 25, 2020, per MN Governor's Executive Order 20-81, people in Minnesota are
required to wear a face covering in all indoor businesses and public indoor spaces, unless alone. Ebatco is an essential business during
these highly unusual times and we will continue operating at full capacity while complying with all Federal and State mandates.

Pending COVID-19, Ebatco will have a booth at several upcoming seminars, society meetings, and trade shows with more to be
announced later. Ebatco will be exhibiting at these upcoming events:

e October 27" — 29" MD&M, Booth #1340, Minneapolis Convention Center, Minneapolis, MN
e November 15"— 19" ISTFA 2020, Booth #819, Pasadena Convention Center, Pasadena, CA

Please stop by our booth to discuss the incredible world of surface sciences, nanotechnologies, nanomaterials, and nano/micro scale
material and device characterization with our staff scientists. We hope to see you there!

Ebatco

We are currently looking to grow our business by adding a Technical Sales Engineer. Please check out the job description on our
website, http://www.ebatco.com/about-us/careers-at-ebatco/, or our LinkedIn page, https://www.linkedin.com/jobs/view/1985588062/.

We would also like to thank our customers for entrusting us to test essential COVID-19 materials such as those used for masks and
therapeutics. Your thank you letters give us a great sense of accomplishment during this difficult time. Ebatco takes pride in supporting
your efforts to control and defeat this pandemic, and we appreciate the opportunities to assist you to improve and to verify the efficacy


http://www.ebatco.com/about-us/careers-at-ebatco/
https://www.linkedin.com/jobs/view/1985588062/

of the new materials and the new drugs. Ebatco will always strive to be The Dependable Testing Lab You Want For The Expert
Solutions You Need!

Case Study
Unknown Material Identification through Energy Dispersive X-ray Spectroscopy (EDS)

Unknown material identification is often challenging, particularly when there are limited amounts of the unknown material. Energy
Dispersive X-ray Spectroscopy (EDS) is a quantitative x-ray technique that can identify and measure elemental compositions at the
microscale when it is carried out inside a scanning electron microscope (SEM). During EDS analysis, the SEM focuses a high energy
electron beam on the sample surface. The energetic primary electrons knock inner-shell electrons out of atoms on the sample surface.
Electrons from an outer shell of the atoms fill the lower energy level vacancies, and the difference in energy between the two states of
the electrons is emitted as a characteristic x-ray. Figure 1 shows a schematic diagram of the characteristic x-ray generation process
during EDS. Each element emits a unique set of characteristic x-rays which are dependent on the element’s atomic number (Z) and the
orbital transitions involved. Obtaining the spectrum of characteristic x-rays allows for elemental composition analysis of the material
surface.

~ Ejected

)
~ - electron

Figure 1. Schematic of characteristic x-ray generation using an electron beam in SEM.

In this application note, an automotive hood ornament of unknown composition was analyzed via SEM and EDS. The chemical
composition was analyzed by EDS following ASTM E1508 using an accelerating voltage of 15 kV. The analysis was performed using



a standardless method with P/B-ZAF matrix correction. Figure 2 shows a SEM image of the fractured surface in the core area of the
hood ornament and the corresponding EDS spectrum. In addition, four other randomly selected areas were also analyzed using EDS at
200X magnification.
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Figure 2. SEM image (inset) and corresponding EDS spectrum obtained from the core area of the hood ornament.

The EDS spectra indicate that the core of the hood ornament is composed of zinc and aluminum. Table 1 lists the EDS elemental
composition results obtained from these five measurement areas. From Table 1, it can be seen that the average concentrations of Zn and
Al are 93.8 wt% and 6.2 wt%, respectively. This composition is common for zinc die casting applications. Zinc alloys have excellent
finishing characteristics for plating and chromate treatments. They are low cost, have excellent thin wall capabilities, and possess high
strength and hardness. These are probably the reasons zinc alloy was used for this hood ornament application.

Table 1 Elemental Composition of an Automotive Hood Ornament Measured via EDS Analysis
Element | Areal | Area2 | Area3 | Area4 | Area 5 | Average
Zn (Wt %) | 92.0 94.8 94.2 94.0 94.1 93.8
Al (wt%) | 8.0 52 5.8 6.0 5.9 6.2

EDS is not only capable of performing spectroscopic analysis, but can also generate high resolution maps of the elemental distribution.
In addition to the elemental composition measurement of the core area, an EDS map was taken on the cross section at the location near
the outer surface of the hood ornament. From the EDS elemental map shown in Figure 3, it is obvious that surface coatings have been



applied to the Zn alloy core of the hood ornament. The coatings consist of three layers: a Cu layer in direct contact with the Zn alloy
core, a middle Ni layer, and a thin Cr outer layer. These coatings were likely prepared through electroplating processes where the Cu
layer was used to facilitate Ni coating. The thicknesses of the Cu, Ni and Cr coatings were estimated from the EDS mapping to be
approximately 15, 20, and 2 pm, respectively.
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Figure 3. EDS elemental map of the cross section at the location near the outer surface of the hood ornament.
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