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Table S1. Standard Gibbs free energies of formation for Al-Ni intermetallic compounds. 

Reaction Equation for ∆𝑮𝑮𝒇𝒇𝟎𝟎 −∆𝑮𝑮𝒇𝒇𝟎𝟎 / kJ·mol−1 

Al(Ⅲ) + 1/3 Al3Ni2 + 3 e = 2/3 Al3Ni 
3
2

 (−3 𝐹𝐹∆𝐸𝐸6  + 
1
3

 ∆𝐺𝐺𝑓𝑓,𝐴𝐴𝐴𝐴3𝑁𝑁𝑁𝑁2
0 ) 318.34 

Al(Ⅲ) + 2 AlNi + 3 e = Al3Ni2 −3 𝐹𝐹∆𝐸𝐸5  +  2 ∆𝐺𝐺𝑓𝑓,𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
0  437.08  

Al(Ⅲ) + 1/2 Ni5Al3 + 3 e = 5/2 AlNi 
2
5

 (−3 𝐹𝐹∆𝐸𝐸4  + 
1
2

 ∆𝐺𝐺𝑓𝑓,𝑁𝑁𝑁𝑁5𝐴𝐴𝐴𝐴3
0 ) 162.09  

Al(Ⅲ) + 5/4 AlNi3 + 3 e = 3/4 Ni5Al3 
4
3

 (−3 𝐹𝐹∆𝐸𝐸5  + 
5
4

 ∆𝐺𝐺𝑓𝑓,𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴3
0 ) 555.75  

Al(Ⅲ) + 3 Ni + 3 e = AlNi3 −3 𝐹𝐹∆𝐸𝐸6 208.41  

Table S2. The partial molar Gibbs free energies and activities of Al in two-phase coexisting 

states at 753 K. 

Plateau E/V (vs. Pt) ΔE/V (vs. Al(Ⅲ)/Al ) −∆𝑮𝑮𝑨𝑨𝑨𝑨/kJ·mol−1 αAl,Ni 

Ⅰ -1.660 ± 0.003    

Ⅱ -1.432 ± 0.003 
0.23 (in the co-exiting Al3Ni and 

Al3Ni2 phases) 
66.58 2.41 × 10−5 

Ⅲ -1.271 ± 0.005 
0.39 (in the co-exiting Al3Ni2 and 

AlNi phases) 112.89 1.47 × 10−8 

Ⅳ -1.219 ± 0.002 0.44 (in the co-exiting AlNi and 
Ni5Al3 phases) 

127.36 1.46 × 10−9 

Ⅴ -1.117 ± 0.006 
0.54 (in the co-exiting Ni5Al3 and 

AlNi3 phases) 156.31 1.43 × 10−11 

Ⅵ -0.938 ± 0.006 0.72 (in the co-exiting AlNi3 and 
Al phases) 

208.41  3.48 × 10−15 

 


