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Figure S1. FE-SEM images of (a) Bare MCMB, MCMB material (b) after charge/discharge tests 

of 100 cycles using additive free electrolyte (c), 0.5 wt.%  (d), 1 wt.%  (e) and 2 wt.%. 

 



 

 

Figure S2. FE-SEM images of MCMB anodes after 100 cycles (a) without additive and (b) 0.5 

wt.% PMA. 



 

Figure S3. XPS spectra of  C 1s, F 1s, O 1s and P 2p for MCMB cells containing 0.0 and 0.5 wt.% 

PMA additive in electrolyte at 3 cycles and 50 cycles. 



 

 

Figure S4. The electrical equivalent circuit (EEC) employed for simulating the obtained EIS 

spectra. 

 

 

Table S1 Comparative results of commonly used electrolyte additives to stabilize the graphite 

anode 

Electrolyte 

composition 
Kind System Additives Performance Ref. 

1.0 M LiClO4 in 

FEC/PC/EC 

(1:3.5:3.5, v/v/v) 

Carbonate 

Fluoroethylene 

carbonate (FEC) 

Improved 

cyclability 
[10] 

1.0 M LiAsF6 in EC-

DMC (1:1, v/v) 

5wt% Vinylene 

carbonate (VC) 

Higher 

coulombic 

efficiency 

[11] 

1.0 M LiPF6 in 

PC/DEC (1/1, v/v) 
2(5H)-Furanone 

Lower 

interphase 

resistance 

[12] 

1.0 M LiBF4 in 

PC/EC/EMC (1:1:3, 

v/v/v) Borate 

1-5mol % Lithium 

bis(oxalato)-borate 

(LiBOB) 

Improved 

cyclability 
[13] 

1.0 M LiPF6 in 

PC/DMC (1:1, v/v) 

3,5-bis(trifluoromethyl) 

phenylboronic acid 

Reversible 

intercalation 
[14] 

1.0 M LiClO4 in PC 

Sulfur-

containing 

system 

10-20% Vinyl ethylene 

sulfite (VES) 

Reversible 

intercalation 
[21] 

1.0 M LiPF6 in 

EC/PC/EMC (1:1:3, 

v/v/v) 

1wt% Butyl sultone 

(BS) 

Improved 

cyclability 
[22] 

1.0 M LiPF6 in PC/ 

EC (1:1, v/v) 

1,3,2-dioxathiolane-2,2-

dioxide (cyclic sulfates) 

Reversible 

Higher 

coulombic 

efficiency 

[23] 

1.0 M LiPF6 in PC-

EMC (1:1, w/w) 

1,3-Propanesultone 

(PS) 

Reversible 

performance 
[24] 



1.0 M LiPF6 in PC 
2-6wt% ethylene 

sulfate (DTD) 

Lower 

interphase 

resistance/ 

Improved 

cyclability 

[25] 

 


