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Fig. S1. (a) XRD pattern of the top surface of the HP2 sample and (b) electron backscatter image
of the polished surface of HP2
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Refinement Details

x? 3.85
Parameters 21
Phases Refined 3
Impurities (vol. %)  ALO, (8 %)
Al (2 %)

Fig. S2. Rietveld refinement of MoAIB powders synthesized in a tube furnace with the observed
pattern (red) and calculated pattern (black), and the difference between observed and calculated
intensities (orange). Vertical green dashes show calculated diffraction positions of MoAIB (top
row), Al,Oz (middle row), and Al (bottom row).
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Fig. S3. HRSTEM image of a stacking fault viewed along the [100] zone axis where only a
single Al layer separates a Mo-B block instead of the expected two Al layers.



(b)

Fig. S4. Fracture surface from compression testing when sample is loaded (a) perpendicular to
hot pressing direction and (b) parallel to hot pressing direction. ‘HP’ in the images indicates the
direction the samples were hot-pressed.



Point Mo (at %) Al (at%) O (at %)
1 49.75 50.25 -
2 37.79 62.21 -
3 25.94 74.06 -
4 49.47 50.53 -
5 49.74 50.26 -
6 - 37.61 62.39
7 - 38.19 61.81
8 - 36.57 63.43
9 - 36.39 63.61
10 - 36.27 63.73

Fig. S5. SEM micrograph of the cross-section of MoAIB oxidized after 200 h at 1300 °C. The
blue stars correspond to the points where EDS point scans were performed. b) Atomic content of
Mo, Al, and O on the cross-section of a bulk MoAIB sample oxidized at 1300 °C. The points in
table correspond to the points shown in a.



Sample a (A) b (A) c(A) Reference

HP4 cross-section  3.213 13.978 3.103 This work

MoAIB Powders 3.208 13.961 3.100  This work
Okada et al. 3.213 13.986 3.103 Ref. 1
Ade et al. 3.199 13.922 3.094 Ref. 2

Table S1. Comparison of lattice constants obtained from Rietveld refinement of XRD patterns of
the HP4 cross-section and MoAIB powders made in the tube furnace with those reported by
Okada ! and Ade et al.?
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