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Calculating theoretical specific capacities 
The theoretical specific capacities of the electrodes were calculated as:  
 

 𝑪𝒔𝒑𝒕𝒉 ൌ  𝒏𝑭∑ 𝑴,        (1) 
 
where 𝑪𝒔𝒑𝒕𝒉  is the theoretical specific capacity, n is the number of moles of electrons 

involved in the reaction, F is the Faraday constant (26.8 Ah g-1), and ∑ 𝑴 is the sum of the 
molecular weights of the reactants (in grams). The theoretical capacities of pure Ga, In, 
and Sn were 769, 1012, and  990 mAh g–1, respectively. Hence, the theoretical specific ca-
pacity of EGaInSn at a composition of Ga (62%), In (22%), and Sn (16%) was 

= 769 × 0.62 + 1012 × 0.22 + 990 × 0.16 mAh g–1 
= 857.82 mAh g–1. 

Table S1. Room temperature liquid metals and their melting points.  

Element/Alloy wt% Melting Point (°C) Reference 
Ga 100  29.9  
In  100  156.6  
Sn 100  231.9 

[1] 
 

Eutectic GaSn 86.5:13.5 20.5 
Eutectic GaIn 78.6:21.4 15.3 

Eutectic GaInSn 68.5:21.5:10 –19 
Eutectic  GaInSn  62:22:16 10.7 Used in this study  

Table S2. Capacity and coulombic efficiency of EGaInSn LMNP electrodes using different separa-
tors. 

 
Glass Fiber Polyethylene 

Cycle number 
100th 500th  100th 500th 

Capacity (mAh g–1) 192 147 145 100 
Coulombic efficiency (%) 97.5 99.00 97 98 

Capacity retention (%) 77 69 
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Figure S1. Photographs of (a) the bulk EGaInSn liquid metal (LM) in NMP, (b) LMNPs after ultra-
sonication in NMP, and (c) the EGaInSn LMNP slurry on a Cu foil. 

 

 
Figure S2. Elemental mapping and SEM/EDS spectra of as-prepared EGaInSn LMNP electrodes. 
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Figure S3. TEM image of as-prepared EGaInSn LMNPs. 
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Figure S4. (a) CV, (b) typical potential profiles, and (c) initial cycling behaviors after CV measure-
ments of the EGaInSn LMNP electrodes using a PE separator. 
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