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S1-S7: powder XRD patterns (Cu-Ka) of MAB phases with calculated patterns, reflections and Miller
Indices given on top and measured patterns at the bottom. Impurity phases are indicated by symbols.

Figure S1: Cr,AlB,, (*) CrB (0C8, Cmcm, ICSD No.: 44249, ICDD PDF No. 089-3587).
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Figure S2: Cr;AlB,
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Figure S3: Cr,AlBg, (*) Cr;AlB,.
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Figure S4: Mn,AlB,, (*) MnAlg (0S28, Cmcm, ICSD No. 57973; ICDD PDF No. 71-5858), (0) AlyoB,
(hP3, P6/mmm, ICSD No. 99639, ICDD PDF No. 74-4445).
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Figure S5: Fe;AlB,, (*) Fe,Aljs, mS102, C2/m, ICSD No. 151129, ICDD PDF No. 73-3008;
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Figure S6: MoAIB

- o MoAIB calculated
$ 100.0 c R
2z goo] o ~
[72] o~
5
£ 600
o

2 400 3 o & o - T&
s > 25 ™% T
[} 7 o ~ _ s . _ = o~
e ML 5 Taicesk ofeb) s o505

0.0 = A N i AN %
N 100.0 MoAIB measured
< 800
=
é 60.0
£
o 400
=
3 200 U
v

0.0

10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 2Theta

S3



S7: WAIB; on top: WB calculated (tI16, /4,/amd, ICSD No. 424240) middle: WAIB calculated;
bottom: WAIB sample measured, (*) Al,O; from crucible (hR10, R3¢, ICSD No. 26790; ICDD PDF
No. 74-1081), (o) SiO, (quartz, from agate mortar, ~P9, P3,21, ICSD No. 29210, ICDD PDF No. 85-
0865).
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FCQAIBQ MH2A1B2
1: Fe,AlB, 1. Mn,AlIB, (with inclusion of Al)
2: A1B12 2. Ml’lAl6
3: FC4A113 3. Al

4: (Al,Fe)B,
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