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Figure S1. A schematic of the H diffusion mechanism in an FCC metal. A hydrogen atom (red ball) is initially
located in an octahedral site (O,) surrounded by green bars. By jumping over a transition state labeled as a small
grid ball, the H atom gets to a neighboring tetrahedral site (T). The T-site hydrogen then jumps to another nearby
octahedral site (O,) surrounded by blue bars via a second transition state. A similar mechanism occurs in hops
between neighboring interstitial sites in amorphous metals, although the geometry of the interstitial sites is less
regular than in this example.
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Table S1 Detailed DFT calculated and fitted solubility (at 600 K, 1 atm.) and diffusivity at

corresponding H solubility. All values are normalized with the values for Zrs,Cugs at the same conditions.

Solubility Diffusivity
Zr20Clso 0.78 (0.81) 0.47 (0.39)
ZrssClss 1.00 (1.07) 1.00 (1.21)
ZraClzo 1.76 (1.85) 0.56 (0.47)
Zr40CU50Ti10 1.17 (126) 1.45 (162)
ZI’50CU4oTi10 1.26 (134) 2.02 (174)
Zr70CU20Ti10 1.84 (193) 0.89 (068)
Zr10CU40Ti50 1.22 (139) 0.84 (097)
ZI'25CU25Ti5o 1.53 (167) 0.61 (052)
Zr40CU10Ti50 2.09 (226) 0.33 (049)
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Figure S2. DFT and Gaussian model fitted binding energy and diffusion barrier distributions for (a)
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Zr30CugoRU1g, (b) Zr3,CugoRh1g, (C) TaysNiggTiys5, and (d) Zr54CUss.




