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Table S1. Anodic and cathodic current in the peak of Mg dissolution and deposition 

Molar concentration Anodic current Cathodic current

0.1 M Mg(DEP)2 430 µm 600 µm

0.2 M Mg(DEP)2 180 µm 260 µm

0.3 M Mg(DEP)2 85 µm 85 µm

Table S2. Arrhenius fitting paraments of conductivity in different concertation of Mg salt in 

Et3NHCl-AlCl3 eutectic mixture electrolytes

Electrolytes Conductivity (S cm-1) Activation Energy (eV) R2

1 4.5 × 10-3 0.23 0.998

2 2.7 × 10-3 0.27 0.995

3 1.1 × 10-3 0.28 0.923

Table S3. Temperature dependence of ionic conductivity and fitting in VTF equation:1

𝜎= 𝜎0𝑒

𝐵
𝑇 ‒ 𝑇𝑜

Electrolytes σ0 B (K) T0 (K) R2

1 1.08345 826.2541 145.9243 0.99935

2 39.98513 3187.621 42.31714 0.99753

3 3.51201 1637.95 88.06223 0.98752
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Figure S1. 1H NMR of Magnesium Diethylphosphate (Mg(DEP)2 salt in CDCl3

Figure S2. 13C NMR of Magnesium Diethylphosphate (Mg(DEP)2 salt in CDCl3



Figure S3. IR spectra of Magnesium Diethyl phosphate (Mg(DEP)2 in DMF salt in CDCl3.

 

Figure S4: Diffusion coefficient2, 3 is calculated from Electrochemical Impedance Spectroscopy 

(EIS) on (a) Mg/1/Graphite (b) linear fitting of Z' Vs w-1/2. 

𝐷=
𝑅2𝑇2

2𝐴2𝑛4𝐹4𝐶2𝜎2

D is ion diffusion coefficient, 

R is molar gas constant (8.314 J mol-1 K-1), 

T is absolute temperature (298 k), 

A is electrode area (0.32 cm2), 

n is electron transfer number (2), 



F is Faraday constant (96500 C mol-1) 

C is the concentration of ion (0.1 M). 

σ is Warburg factor, calculated by the formula:  𝑍^'= 𝑅_Ω+ 𝑅_𝑐𝑡+ 𝜎𝜔^( ‒ 1/2)

(Z’, RΩ, Rct and ω represent true resistance, Ohm solution impedance, charge transfer 

impedance and the frequency at low frequency region, respectively.) 

Mg2+ ions diffusion coefficient (D)= 3.15 x 10-17 cm2s-1
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