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Title
Using EELS to reveal ferric iron content from a Chang’e-5 lunar surface sample.

Gatan instrument used

The Continuum S is an electron energy-loss spectroscopy (EELS) system that combines high-speed XCR™ sensor stack technology
and advanced acquisition hardware to acquire shift-corrected, dual-energy range EELS (DualEELS™) data at ~8,000 spectra per second
with nearzero dead time. Utilizing the advanced features of the DigitalMicrograph® software, 3D chemical state maps can be quickly
and reliably generated.

Background

Using the presence of iron in lunar regolith, researchers can record and reveal the oxygen potential of our solar system. Previous
research on Apollo samples showed that the lunar surface and interior are highly reducing and mainly contained ferrous (Fe2+) or
metallic iron (Fe%), with only a tiny amount (<1 wt%) of ferric iron (Fe3+). However, a much higher Fe3+ concentration in lunar glass
beads has been recently revealed. The mechanisms for the creation and stability of Fe3+ in the highly reductive environment of the
moon'’s surface are still under debate. Using EELS chemical state mapping and tomography, the authors propose an explanation.

Materials and Methods

Chemical oxidation states of iron in Chang'e-5 agglutinate
glass (Sample ID: CE5C0400YJFM00408) will show
differences under energy-loss near edge structure (ELNES)
analysis of the Fe L, ; edge (Figure 1e). However, the
identification and automated localization of these differences
are only possible if the energy zero-loss peak (ZLP) position
is accurately known for all points in the acquired data

(Figure 1d). The authors used the DualEELS and ZLP-lock
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Summary

A study of ferric iron content origin in a moon surface sample was possible with the help of DualEELS. This technique can be used
to separate and analyze iron content based on its chemical oxidation states.
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Gatan, Inc. is the world’s leading manufacturer of instrumentation and software used to enhance and extend electron
microscopes—from specimen preparation and manipulation to imaging and analysis.

© 2023, by Gatan, Inc. All rights reserved.
Gatan, Gatan logo, and all other

trademarks are property of Gatan, Inc
WWW. g ata n . C 0 m unless otherwise specified.

EB-MOON-SAMPLE-FL1-NJ-JAN23




