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Goal : Investigate morphology of MAX phase particles and vacuum oven-dried
MXene film with imaging and EDX

Procedure :

Samples (see Exp. 'SEM stub preparation for film and MAX phase
characterisation') loaded into SEM chamber and vacuum acquired (< 1.3 x 10-4

mbar)
15 kV accelerating voltage set for electron beam
WD set at either 7, 9, 9.5 or 10 mm (analytical working distance (AWD) is 8
mm) 
Secondary electron (SE) detection only (Everhart-Thornley)

Results :

Sample Filename prefix

Ti3AlC2 MAX phase powder (KU Leuven, ∅ > 75 μm,
> 98%)

Ti3AlC2 powder

Vacuum oven-dried film from 07/10/2019 MXene
synthesis

Ti3C2 vac dried film

.tif files are micrographs, .docx is a report generated in Inca and .txt is xy data of the reported
sum spectrum.

SEM

Reasonable imaging of both film and MAX phase particles to reveal rough surface of MAX
particles and layered film edge.

EDX

EDX conducted at close to AWD, for a total collection time of time of 1179.65 s. Titanium,
fluorine and chlorine appear to be correlated, although the count time should have been
extended to confirm this. A large carbon signal is given by the substrate (appearing as empty
space in the micrograph). Sulfur and sodium should not be present as they do not feature in the
processing route - viable alternative elemental assignment should be explored.
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Attached files

Ti3AlC2-powder001.tif
sha256: 6010d08e322fa6b4545b772994c0962a56a300dba97153d59cb107e5bba47148

Ti3AlC2-powder002.tif
sha256: 69f7ec9b5a6a28a217827600934309f6381b41a4d9bcaff2a24cacdaaeea4584

Ti3AlC2-powder003.tif
sha256: 05e61ce00a93cd3b8eb00610edd00e358758a38554c3a40f587d195e6e3fd5d1

Ti3AlC2-powder004.tif
sha256: 5e25e8e4f143246d2355da63bf03da313117f442c4ba0df5f5caab35a4d300bc

Ti3AlC2-powder005.tif
sha256: 4d1a7e0df3dda63882bd0c107dffd7f48561e603bee1edc3c6ad70b98feceb3b

Ti3AlC2-powder006.tif
sha256: 1cd1109ca93752d8dcd7a8b18a87dd61f6d4325720e891cfa0ab19bc844c1e53
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Ti3AlC2-powder007.tif
sha256: d46c59c73b4a416580752812d59c9109162ad8766db80a9507d6c6608cef4157

Ti3AlC2-powder009.tif
sha256: a5350caf00f07208c1df9bcb00bb74a4f4773114ef5071c1818db468b9a45d74

Ti3C2-vac-dried-film001.tif
sha256: 4c9aa0b3f7f8f0d2193e3883fd891d5410315892fbc059b7c679bf9bc5e86063

Ti3C2-vac-dried-film002.tif
sha256: cbecb34ecc0c11551fa02f4574c981319ec9e352f9c9ef2d4f403341db4654d0

Ti3C2-vac-dried-film003.tif
sha256: e40abbf98317bb56e5ee9186e055d729b05ef74d8d257621c22feddf8882c22a
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Ti3C2-vac-dried-film004.tif
sha256: 9a45e95caccf0d28de152c7bd81b48e129d768253faeb2767a863dc9f795852c

Ti3C2-vac-dried-film005.tif
sha256: 515b27a37b7c988f99d175bff72f8dae5647995f288d97b182253359bf6152dd

Ti3C2-vac-dried-film006.tif
sha256: 130c4280bf870a4205a4752467dfd2b4e5913d20c843f67acbce10485f80b86e

Ti3C2-vac-dried-film007.tif
sha256: af58520b4d9438fc39fc2801f1e1f945aa5ef7a009dbc1e5453b553a01ba9f20

201119-Ti3C2Tx-film.docx
sha256: ce447181741e9f1d8259a762fcff6c02ea5ab360b285815a8f6327f9957057e9

201119-sum-spectrum.txt
sha256: acf57a0b549becaa94a14275d0a4c2314dbac888e27b109d79e11a56327ef8b1
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Unique eLabID: 20221012-6715b3013453d7a07d1d5d3f916564a1a3e3459f
Link: https://frankel-elab.manchester.ac.uk/experiments.php?mode=view&id=30
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