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Fig. S1. (a) Unit cell of the hexagonal C14 Laves phase (MgZn2-type). The three types
of tetrahedral interstices available are A2B2, AB3, and Ba. (b) A2B:2 sites are formed by
a tetrahedron having two bonds with energy €a-+ and two bonds with energy €s-H. (C)
Unit cell showing the Wyckoff position: 4f (A1), 2a (B1), and 6h (B2) positions. The red
spheres represent the A1 positions, and the blue spheres represent the B positions (B
positions are divided into two different crystallographic positions: B1 = dark blue and
B2 = light blue).

Table S1. Crystal structure of C14 Laves phase in the (Tio.5Zro.5)1(Fe0.33Mno.33Cro.33)2

alloy.

Phase Sublattices Wyckoff position Element Occupation factor ®

Cc14 A1 4f (§,§,Z)a Ti 1/2

P63/mmc (194) Zr 1/2

B1 2a (0, 0, 0) Fe 1/3

Mn 1/3

Cr 1/3

B2 6h (x, 2X, i) a Fe 1/3

Mn 1/3

Cr 1/3

@ Fraction coordinates z of position 4f, and x, y of position 6h was considered the same as that of the ZrCr2 Laves phase,
i.e., 0.064, 0.835, and 0.67, respectively.
b Occupation factor was calculated using the equiatomic composition.
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Fig. S2. Van't Hoff plot for the absorption and desorption pressure at ch = H/M = 0.5.

Table S2. Thermodynamic data determined by van't Hoff analyses in absorption and
desorption from the experimental PCI curves. The values of enthalpy and entropy are
given in kd/mol of H and J/K.mol of H, respectively, and correspond to a hydrogen
concentration equal to cH = H/M = 0.5.

Enthalpy [kJ/mol H] Entropy [J/K.mol H]
Absorption Desorption Absorption Desorption
-11.246 -13.102 0.045 0.049
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Fig. S3. Experimental PCls of (Tio.5Zro.5)1(Feo.33 Mno.33Cro.33)2 alloy at 30 °C, 60 °C, 90
°C and 130 °C (dash lines) compared with the calculated PCls at the same
temperatures (solid lines).
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Fig. S4. Measurement of hydrogen (a) absorption and (b) desorption kinetics at 30 °C
in H/M and wt.% of the (Tio.5Zro.5)1(Feo.33 Mno.33Cro.33)2 alloy under an initial hydrogen
pressure of 52 bar. At the end of the absorption measurement, the hydrogen pressure

was 48 bar, and during desorption, 0.7 bar, approximately.
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Fig. S5. SEM image and corresponding EDX elemental mappings of the as-cast
(Tio.5Zro.5)1(Feo.ss Mno.33Cro.33)2 alloy in the powder state. a) SEM images using the
Back-Scattered Electrons (BSE) and b) EDX elemental mappings with selected

elements: Ti, Zr, Fe, Mn, and Cr.
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Fig. S6. SEM image and corresponding EDX elemental mappings of the
(Tio.5Zro.5)1(Feo.33 Mno.33Cro.33)2 alloy after one hydrogenation/dehydrogenation cycle a)
and b) SEM images using the Back-Scattered Electrons (BSE) and c) EDS elemental

mappings with selected elements: Ti, Zr, Fe, Mn, and Cr.
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Fig. S7. SEM image and corresponding EDX elemental mappings of the
(Tio.sZro.5)1(Feo.33 Mno.33Cro.33)2 alloy after fifty hydrogenation/dehydrogenation cycles
a) and b) SEM images using the Back-Scattered Electrons (BSE) and c) EDS

elemental mappings with selected elements: Ti, Zr, Fe, Mn, and Cr.
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Fig. S8. Rietveld refinement of the XRD pattern of the (Tio.5Zro.5)1(Feo.33 Mno.33Cro.33)2
alloy after (a) 1t and (b) 50t cycles of hydrogen absorption and desorption indicating
that the sample have C14 Laves phase structure. No reflections from a second phase

can be seen.



