BEAM-INDUCED DECOMPOSITION OF NANOCRYSTALLINE Mg ,FeHs DURING
TEM ANALYSIS
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Magnesium complex hydrides as Mg:FeHs are interesting phases for the storage of hydrogen in
the solid state, mainly due to its high gravimetric and volumetric densities of H,. The synthesis of this
hydride is not trivial because the intermetallic phase Mg.Fe does not exist and Mg and Fe are virtually
immiscible under equilibrium conditions [1].

Recently, we have systematically studied the influence of the most important processing
parameters in reactive milling under hydrogen for MgzFeHs synthesis with nanocrystalline structure, using
low cost 2Mg-Fe mixtures as raw materials [2]. In optimized combinations of the processing parameters,
high proportions of the complex hydride could be obtained.

The transmission electron microscopy (TEM) characterization of a MgzFeHs-rich mixture revealed
for the first time the decomposition of this complex hydride under the action of the electron beam. After
only a few seconds in the TEM, MgzFeHs decomposes into its metallic components. This is confirmed by
the selected area electron diffraction pattern (SAEDP), figure 1 (a), which shows only the presence of Mg
and Fe. The bright field image shown in figure 1 (b) is typical of 2Mg-Fe mixtures after H-desorption, as
reported by Bogdanovi et al [3]. In this reference, the authors have observed by combined TEM-EDX
analysis a microstructure composed of Fe darker particles in a Mg matrix (see Fig. 12 (b) in [3]). A dark-
field image, figure 1 (c), was obtained using the second ring reflection, which corresponds both to Mg (101)
and Fe (110) planes. The crystallites observed are very small, most of them ranging from 5 to 20 nm in
diameter.

Our results shows for that nanocrystalline MgzFeHs decomposes by the action of the electron
beam during TEM analysis in a similar way as already reported for MgH: [4, 5] but differently as the
observed for the LiAlH4 complex hydride [6].
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Figure 1

Figure 1 - TEM images of the mixture of 2Mg-Fe (Fe granules) reactive milled under 3 MPa of hydrogen for
24 h using a planetary mill. (a) SAEDP, (b) bright field image and (c) dark field image using the second ring
reflection, corresponding to Mg (101) and Fe (110).



