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Fig. S1 XRD patterns for TiZrCrMnFeNi(800).
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Table S1 Space group and crystal system for Laves phase intermetallic compounds.

Intermetallic compound | Space group | Crystal system

TiCr, P63/mmc hexagonal
TiMn, P63/mmc hexagonal
TiFe, P63/mmc hexagonal
TiNi, n.d. n.d.

ZrCr, Fd3(-)m cubic

ZrMn, Fd3(-)m cubic

ZrFe, P63/mmc hexagonal
ZrNi, Fd3(-)m cubic
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Table S2 Elemental weight ratios measured using XPS, SEM—EDX, and TEM—EDX.

Elemental weight ratio [wt%]
Sample
Method Position Ti Zr Cr Mn Fe Ni o Average
#1 5.1 195 | 112 | 115 | 84 | 82 | 361
TizrCrMnFeNi(Pre) XPS ) 53 186 | 84 | 119 | 127 | 86 | 344 | _ o /12/72;{(?1/%'2‘/;7;'\7“//706 135.0
#3 101 | 17.8 | 107 | 131 | 7.9 59 | 344
#1 133 | 357 | 36 | 36 | 31 30 | 376
XPS #2 140 | 342 | 80 | 31 | 41 0 37 | _ 127;;/;;//?/3'\/"4"52/ ;\%g /381
#3 109 | 305 | 44 | 56 | 46 | 39 | 402
Overall 8.3 479 | 75 72 | 79 78 | 133
SEMEDX #1 6.9 717 | 32 30 | 34 | 33 | 86 Ti/Zr/Cr/Mn/Fe/Ni/O
#2 9.8 411 | 100 | 91 | 102 | 106 | 92 =8.2/48.4/8.0/8.0/8.7/9.2/9.5
#3 7.8 328 | 115 | 126 | 135 | 149 | 658
#1 9.0 121 | 599 | 73 | 103 | 15 | 00
#2 15 15 | 138 | 263 | 276 | 289 | 04
#3 536 | 169 | 241 | 1.7 | 31 | 06 | 00
#4 3.2 40 | 117 | 260 | 263 | 280 | 08
#5 283 | 337 | 258 | 32 | 58 16 17
#6 4.0 77 | 667 | 84 | 118 | 14 | 00
#7 1.9 58 | 70 | 205 | 198 | 317 | 43
#8 34 102 | 187 | 200 | 258 | 171 | 49
#9 3.7 100 | 85 | 248 | 200 | 260 | 71
TiZrCrMnFeNi(800) #10 5.8 926 | 01 | 01 | 03 | 04 | 07
#11 176 | 276 | 36 | 151 | 154 | 170 | 3.7
#12 769 | 197 | 03 | 04 | 05 | 05 17
EMEDX #13 5.6 882 | 02 | 02 | 04 | 02 | 53 Ti/Zr/Cr/Mn/Fe/Ni/O
#14 48 | 470 | 05 | 23 | 30 | 353 | 72 |=13.8/40.2/12.8/9.0/9.1/10.9/4.2
#15 105 | 313 | 89 | 137 | 144 | 166 | 45
#16 294 | 469 | 06 1.1 17 | 23 | 179
#17 24 4024 | 442 | 67 | 33 1.0 | 00
#18 129 | 284 | 81 | 163 | 169 | 143 | 32
#19 166 | 767 | 02 | 02 | 04 | 01 | 57
#20 48 466 | 05 24 | 32 | 364 | 61
#21 8.8 332 | 229 | 137 | 124 | 90 | 00
#22 116 | 809 | 01 | 04 | 04 0 7
#23 6.5 858 | 02 | 01 | 03 | 03 | 69
#24 9.6 428 | 51 | 129 | 134 | 129 | 32
#25 138 | 767 | 02 | 03 | 05 | 01 | 84
#26 132 | 769 | 03 | 03 | 06 | 02 | 85
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Fig. S2 EDX spectrum measured by EDX-8000 for TiZrCrMnFeNi(Pre) and TiZrCrMnFeNi(800). Molar
ratios of Ti/Zr/Cr/Mn/Fe/Ni are summarized in Table 1.
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Fig. S3 EDX spectra for position #1-#3 corresponding to a SEM image of TiZrCrMnFeNi(800) in Fig.
2.
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Fig. S4 TEM images for TiZrCrMnFeNi(800).
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Table S3 Oxygen contents in TiZrCrMnFeNi(800) analyzed by LECO TCH-600.

Sample No. Used weight [mg] Oxygen content [wt%)]
1 10.7 4.38
TiZrCrMnFeNi(800) 2 10.7 441
3 10.1 4.42
8 | J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 20xx

Please do not adjust margins



Please do not adjust margins

TiZrCrMnFeNi(800)
El
5,
Z

E l Ni/TiZrCrMnFeNi(800) after NaBH, reduction

£ e S st Nyt
Ref. Ni (PDF01-078-7533)
L
‘ Ref. NiO (PDF01-078-4374)
r | T T | r | 1
20 40 60 80
20 [degree]

Fig. S5 XRD patterns for TiZrCrMnFeNi(800) and Ni/TiZrCrMnFeNi(800) after reduced by NaBH, at
25°C for 30 min with references of Ni and NiO. An arrow indicates a position of 51.8° corresponding

to a signal for a (2 0 0) plane of metallic Ni.
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