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Table S1 The effect of reaction parameters, including reaction temperature, reaction time, Rh/Ni precursors, margaric acid/(Rh + Ni), BTM/(Rh + Ni), 
Ge(C2H5)4/( Rh + Ni) molar ratios on the octahedrons percentage, average size, and chemical composition of Rh2Ni nanooctahedrons. 

Sample Reaction 
temperature / °C 

Reaction time 
/ min 

Rh/Ni 
precursors 

margaric 
acid/(Rh + Ni) 

BTM/(Rh + 
Ni) 

Ge(C2H5)4/(Rh + 
Ni) 

Octahedrons 
percentage / % 

Average 
size / nm 

Chemical 
composition

Rh/Ni 
atomic ratio 

1 200 45 1:1 1:1 1.2 0.1 100.0 16.8 Rh66.79Ni33.21 2.01 
2 190 45 1:1 1:1 1.2 0.1 100.0 12.9 Rh66.67Ni33.33 2.00 
3 180 45 1:1 1:1 1.2 0.1 100.0 8.6 Rh66.68Ni33.32 2.00 
4 170 45 1:1 1:1 1.2 0.1 84.1 7.3 Rh68.05Ni31.95 2.13 
5 160 45 1:1 1:1 1.2 0.1 67.2 5.9 Rh70.04Ni29.76 2.36 
6 140 45 1:1 1:1 1.2 0.1 55.7 4.4 Rh73.47Ni29.53 2.77 
7 180 30 1:1 1:1 1.2 0.1 40.0 3.2 Rh63.24Ni36.76 1.72 
8 180 90 1:1 1:1 1.2 0.1 100.0 8.8 Rh66.78Ni33.22 2.01 
9 180 45 1:1 2:1 1.2 0.1 100.0 8.6 Rh66.89Ni33.11 2.02 
10 180 45 1:1 1:2 1.2 0.1 95.0 11.2 Rh67.53Ni32.47 2.08 
11 180 45 1:1 1:3 1.2 0.1 40.0 13.0 Rh69.42Ni30.58 2.27 
12 180 45 1:1 1:4 1.2 0.1 20.0 13.0 Rh71.75Ni28.25 2.54 
13 180 45 2:1 1:1 1.2 0.1 95.7 9.6 Rh67.00Ni33.00 2.03 
14 180 45 1:2 1:1 1.2 0.1 84.5 8.0 Rh67.85Ni32.15 2.11 
15 180 45 1:1 1:1 1.3 0.1 88.9 7.4 Rh67.32Ni32.68 2.06 
16 180 45 1:1 1:1 1.1 0.1 63.4 9.1 Rh67.01Ni32.99 2.03 
17 180 45 1:1 1:1 1.0 0.1 45.8 10.8 Rh67.43Ni32.57 2.07 
18 180 45 1:1 1:1 1.2 0.125 100 8.6 Rh66.69Ni33.31 2.00 
19 180 45 1:1 1:1 1.2 0.05 98.5 11.3 Rh66.68Ni33.32 2.00 
20 180 45 1:1 1:1 1.2 0.033 97.1 13.8 Rh66.67Ni33.33 2.00 
21 180 45 1:1 1:1 1.2 0.025 95.6 16.7 Rh66.71Ni33.29 2.00 
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Table S2 The effect of reaction parameters, including reaction temperature, reaction time, Rh/Ni precursors, margaric acid/1-aminoheptadecane, BTM/(Rh + Ni), 
Ge(C2H5)4 /( Rh + Ni) molar ratios on the truncated octahedrons percentage, average size, and chemical composition of Rh2Ni truncated nanooctahedrons. 

Sample Reaction 
temperature / °C 

Reaction 
time / min 

Rh/Ni 
precursors 

margaric acid / 
1-aminoheptadecane 

BTM/(Rh + 
Ni) 

Ge(C2H5)4 

/( Rh + Ni) 
truncated 
nanooctahedrons 
percentage / % 

average 
size / nm 

Chemical 
composition

Rh/Ni 
atomic 
ratio 

1 200 45 1:1 1:1 1.2 0.1 100.0 15.7 Rh66.67Ni33.33 2.00 
2 190 45 1:1 1:1 1.2 0.1 100.0 12.4 Rh66.79Ni33.21 2.01 
3 180 45 1:1 1:1 1.2 0.1 100.0 8.7 Rh66.71Ni33.29 2.00 
4 170 45 1:1 1:1 1.2 0.1 81.4 7.3 Rh66.74Ni33.26 2.10 
5 160 45 1:1 1:1 1.2 0.1 65.6 5.7 Rh66.70Ni33.30 2.30 
6 140 45 1:1 1:1 1.2 0.1 52.5 4.8 Rh66.70Ni27.10 2.69 
7 180 30 1:1 1:1 1.2 0.1 43.1 11.8 Rh63.90Ni36.10 1.77 
8 180 90 1:1 1:1 1.2 0.1 100.0 8.6 Rh67.00Ni33.00 2.03 
9 180 45 1:1 2:1 1.2 0.1 50.0 9.7 Rh66.69Ni33.31 2.00 
10 180 45 1:1 1:2 1.2 0.1 48.9 11.0 Rh68.94Ni31.06 2.22 
11 180 45 2:1 1:1 1.2 0.1 93.2 9.2 Rh66.78Ni33.22 2.01 
12 180 45 1:2 1:1 1.2 0.1 81.3 7.9 Rh68.15Ni31.85 2.14 
13 180 45 1:1 1:1 1.3 0.1 84.2 7.1 Rh67.23Ni32.77 2.05 
14 180 45 1:1 1:1 1.1 0.1 66.1 8.6 Rh66.68Ni33.32 2.00 
15 180 45 1:1 1:1 1.0 0.1 42.3 10.4 Rh67.74Ni32.26 2.10 
16 180 45 1:1  1:1 1.2 0.125 100.0 8.7 Rh66.79Ni33.21 2.01 
17 180 45 1:1 1:1 1.2 0.05 96.2 10.8 Rh66.67Ni33.33 2.00 
18 180 45 1:1 1:1 1.2 0.033 94.2 13.1 Rh66.89Ni33.11 2.02 
19 180 45 1:1 1:1 1.2 0.025 92.3 15.4 Rh66.67Ni33.33 2.00 
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Table S3 The effect of reaction parameters, including reaction temperature, reaction time, Rh/Ni precursors, 1-aminoheptadecane/(Rh + Ni), BTM/(Rh + Ni), 
Ge(C2H5)4/(Rh + Ni) molar ratios on the cubes percentage, average size, and chemical composition of Rh2Ni nanocubes. 
 
Sample Reaction 

temperature / °C 
Reaction time 
/ min 

Rh/Ni 
precursors 

1-aminoheptadecane 
/( Rh + Ni) 

BTM/( Rh + 
Ni) 

Ge(C2H5)4 /( Rh 
+ Ni) 

Cubes 
percentage / % 

average size 
/ nm 

Chemical 
composition

Rh/Ni 
atomic ratio 

1 200 45 1:1 1:1 1.2 0.1 100.0 13.8 Rh66.71Ni33.29 2.00 
2 190 45 1:1 1:1 1.2 0.1 100.0 11.0 Rh66.67Ni33.33 2.00 
3 180 45 1:1 1:1 1.2 0.1 100.0 8.5 Rh66.69Ni33.31 2.00 
4 170 45 1:1 1:1 1.2 0.1 78.4 6.2 Rh66.64Ni33.36 2.09 
5 160 45 1:1 1:1 1.2 0.1 63.5 5.3 Rh66.04Ni33.96 2.23 
6 140 45 1:1 1:1 1.2 0.1 52.1 3.6 Rh72.30Ni27.70 2.61 
7 180 30 1:1 1:1 1.2 0.1 43.4 2.5 Rh62.69Ni37.31 1.68 
8 180 90 1:1 1:1 1.2 0.1 90.0 9.8 Rh67.00Ni33.00 2.03 
9 180 45 1:1 2:1 1.2 0.1 100.0 8.7 Rh66.68Ni33.32 2.00 
10 180 45 1:1 1:2 1.2 0.1 97.0 9.8 Rh68.94Ni31.06 2.22 
11 180 45 1:1 1:3 1.2 0.1 43.2 11.2 Rh70.59Ni29.41 2.40 
12 180 45 1:1 1:4 1.2 0.1 17.2 13.0 Rh71.75Ni28.25 2.54 
13 180 45 2:1 1:1 1.2 0.1 92.7 8.9 Rh67.23Ni32.77 2.05 
14 180 45 1:2 1:1 1.2 0.1 82.3 6.7 Rh68.25Ni31.75 2.15 
15 180 45 1:1 1:1 1.3 0.1 89.4 6.4 Rh67.11Ni32.89 2.04 
16 180 45 1:1 1:1 1.1 0.1 61.9 7.6 Rh66.79Ni33.21 2.01 
17 180 45 1:1 1:1 1.0 0.1 47.0 8.9 Rh67.64Ni32.36 2.09 
18 180 45 1:1 1:1 1.2 0.125 100.0 8.7 Rh66.89Ni33.11 2.02 
19 180 45 1:1 1:1 1.2 0.05 93.2 9.8 Rh66.44Ni33.56 1.98 
20 180 45 1:1 1:1 1.2 0.033 91.1 12.3 Rh66.69Ni33.31 2.00 
21 180 45 1:1 1:1 1.2 0.025 89.2 13.9 Rh66.56Ni33.44 1.99 
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Table S4 Catalytic performance of different catalysts for decomposition of hydrazine in aqueous solution to produce H2 

Samples Temperature / K H2 generation volume / mL H2 selectivity / % Time / min TOF / min-1 TTON ATOF / min-1

Rh2Ni nanooctahedrons/C in this work 293 2195.2 100.0 21 15.7 27, 723 15.4 

Rh2Ni truncated nanooctahedrons/C in this work 293  2041.5 93.0 31 10.6 - - 

Rh2Ni nanocubes/C in this work 293 1756.6 80.0 54 6.1 - - 

Rh58Ni42@MIL-101 40 323 141.4 100.0 7 5.73 - - 

Rh-Cu nanoframe 73 298 44.8 31.4 300 0.56   

In situ RhNiB 39 298 89.6 100.0 22 - - - 

Rh/Ni@SiO2 30 298 91.7 99.4 90 1.1 - - 

In situ Rh4Ni 8 298 89.6 100.0 160 0.25 - - 

In situ Rh4.69Ni/graphene 15 298 89.6 100.0 49 1.91 - - 

Ni64Pt36/MIL-96 29 298 141.4 100.0 12 1.91   

Ni88Pt12@MIL-101 31 298 87.8 100.0 42 1.09 - - 

Ni87Pt13/meso-Al2O3 
43 323  89.6 100.0 5 2.67   

In situ Ni0.93Pt0.07 9 298 89.6 100.0 190 0.0021 - - 

NiPt0.057/Al2O3
 21 303 70.2 98.0 11.5 0.28 - - 

Amorphous Ni0.9Pt0.1/Ce2O3 25 298 172.0 100.0 43 0.47 - - 

In situ Ni0.95Ir0.05 
27 298 89.6 100.0 390 0.26 - - 

Pt0.6Ni0.4/PDA–Rgo46 293 - 100.0 3.5  11.43 - - 

Ni84Pt16/graphene47   298 87.8 100.0 42 2.22 - - 

Ni@NiePt/La2O3
48 323 - 100.0 2.6 5.20 - - 

Ni85Ir15@MIL-10145 298 - 100.0 - 0.4   

In situ Ni0.6Pd0.4
 14 298 71.7 80.0 300 - - - 

NiFe 13 298 89.6 100.0 190 - - - 

Ni-Al2O3-HT 16 303 - 93.0 70 0.033 - - 
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Ni-0.080CeO2 44 323 71.7 99.0 10 0.86   

NiIr0.059/Al2O3 27 303  99.0 12.5 0.21 - - 

Mondispersed Ni3Fe nanospheres /C 22 293 224.0 100.0 27 9.26 15840 8.8 

NiMoB-La(OH)3 24 323 136.0 100.0 15 0.24 - - 

Ni0.6Fe0.4Mo 42 323 89.6 100.0 15 0.48 - - 

Ni30Fe30Pd40
49 323 224.0 100.0 27 0.36 - - 

Co-B honeycomb 21  298 1872.6 41.8 13 12.6 18360 10.2 

Co-B nanospheres 11 298 954.2 21.3 23 5.34 - - 

CoB0.358N0.286H0.251 nanowires 36 293 2240.0 100.0 17 76.0 133020 73.9 

9.86wt.%Fe-B/WCNTs 23 298 4345.6 97.0 15.2 67.2 114480 63.6 
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