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SIMULATION INPUT DATA  

 

Table SI-1. Values of parameters and properties of the electrolyte system used as input data in 

the continuum simulation in section 4.4 

Electrolyte  1 M LiPF6 /EC:DMC 

50:50 v/v 

Electrolyte 1 M TEABF4/ACN 

Solvent viscosity 

 (mPa s) 

0.88  [1] Solvent viscosity  

(mPa s) 

0.34 [6] 

Solvent dielectric 

constant, r 

41  

taken as average of 

interpolated values 

from [2] and [3] 

Solvent dielectric 

constant, r 

36   [7] 

Desolvated Li+  

dLi+ (nm) 

dLi+,min (nm)  

dLi+,max (nm) 

VLi+ (nm3) 

 

0.18 

0.18 

0.18 

0.00305 

Desolvated TEA+  

dTEA+ (nm) 

dTEA+,min (nm)  

dTEA+,max (nm) 

VTEA+ (nm3) 

 

0.706 

0.706 

1 

0.261 

Adsorption energy 

of desolvated Li+: 

ELi+/xGNP slit pore  

(kJ mol-1) 

 

 

 

-99.26 

Adsorption energy 

of desolvated TEA+: 

ETEA+/a-MWGO slit pore  

(kJ mol-1) 

 

 

 

-48 

Desolvated PF6
- 

dPF6-(nm) 

dPF6-,min (nm) 

dPF6-,max (nm) 

VPF6- (nm3) 

 

0.5 

0.5 

0.5 

0.0654 

Desolvated BF4
- 

dBF4-(nm) 

dBF4-,min (nm) 

dBF4-,max (nm) 

VBF4- (nm3) 

 

0.46 

0.46 

0.46 

0.051 

Adsorption energy 

for desolvated PF6
-: 

E PF6/xGNP slit pore 

(kJ mol-1) 

 

 

 

-28.3 

Adsorption energy 

for desolvated BF4
-: 

E BF4/a-MWGO slit pore 

(kJ mol-1) 

 

 

 

-19.2 

Solvated 

Li+/EC:DMC: 

dLi+/EC:DMC (nm)  

dLi+/EC:DMC,min ( nm)  

dLi+/EC:DMC,max (nm) 

 

 

0.79 

0.79 

1.16 

Solvated 

TEA+/ACN 

d TEA+/ACN (nm) 

d TEA+/ACN,min (nm) 

d TEA+/ACN,max (nm) 

 

 

1.11 

1.11 

1.54 
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Table SI-2. Input data for the electrodes xGNP-750 and a-MWGO [10] for the continuum 

simulations in section 4.4 

 

Table SI-2a. Input data for the electrode xGNP-750; coating thickness = 60 m; coating areal 

density = 1.10 mg cm-2 (from the experimental part of this study) 

 

No 1 2 3 4 5 6 7 8 

dp (nm) 15x103 144.66 87.23 50.32 32.16 19.52 12.83 9.93 

Vp 

(cm3 g-1) 

2.127 0.03055 0.05415 0.0857 0.1815 0.0891 0.0892 0.1476 

No 9 10 11 12 13 14 15 16 

dp (nm) 6.89 3.46 1.97 1.61 1.41 1.31 0.635 0.5725 

Vp 

(cm3 g-1) 

0.1125 0.059951 0.018438 0.0142 0.00913 0.01887 0.00515 0.007267 

No 17        

dp (nm) 0.3788        

Vp 

(cm3 g-1) 

0.00054        

 

  

n Li+/EC:DMC 4 n TEA+/ACN 15.5 [8] 

ELi+/EC:DMC (kJ/mol) -65.6 ETEA+/ACN (kJ/mol) -222   [8] 

Desolvation: 

n Li+/EC:DMC 

 

4 

Desolvation: 

n TEA+/ACN 

9.5  [8] 

Solvated 

PF6/EC:DMC: 

d PF6-/EC:DMC (nm) 

=dPF6-/EC:DMC,min  

=dPF6-/EC:DMC,max 

 

 

0.79 

0.79 

1.41 

Solvated  

BF4/ACN: 

dBF4-/ACN (nm) 

=dBF4-/ACN,min  

=dBF4-/ACN,max 

 

 

0.86 

0.86 

1.45 

n PF6-/EC:DMC 4 nBF4-/ACN 6.75   [8] 

EPF6-/EC:DMC 

(kJ/mol) 

-6.7 EBF4-/ACN (kJ/mol) -196   [8] 

n PF6-/EC:DMC 4 nBF4-/ACN 3.4  [8] 

Conductivity  

 (S m-1) 

 

1.14 [4-5] 

Conductivity  

 (S m-1) 

 

6  [9] 



Table SI-2b. Input data for the electrode a-MWGO, derived from the processing and 

discretisation of the PSD in [10]; coating thickness = 60 m; coating areal density = 1.25 mg 

cm-2 [10] 

 

No 1 2 3 4 5 6 7 8 

dp (nm) 500 39.99 33.44 24.45 12.6 10.9 9.46 8.65 

Vp 

(cm3 g-1) 

13.21 0.01018 0.0045 0.0032 0.0038 0.003 0.0045 0.0056 

No 9 10 11 12 13 14 15 16 

dp (nm) 8.2 7.65 7.07 6.84 6.39 6.11 5.85 5.72 

Vp 

(cm3 g-1) 

0.0072 0.0099 0.0125 0.015 0.022 0.024 0.028 0.032 

No 17 18 19 20 21 22 23 24 

dp (nm) 5.47 5.35 5.17 4.835 4.73 4.68 4.42 4.135 

Vp 

(cm3 g-1) 

0.0362 0.041 0.0434 0.0449 0.0478 0.051 0.055 0.0555 

No 25 26 27 28 29 30 31 32 

dp (nm) 3.95 3.82 3.7 3.58 3.5 3.3 3.2 3.13 

Vp 

(cm3 g-1) 

0.1164 0.1130 0.1040 0.0938 0.0818 0.0688 0.0582 0.0439 

No 33 34 35 36 37 38 39 40 

dp (nm) 2.89 2.86 2.64 2.45 2.34 2.16 2.04 1.96 

Vp 

(cm3 g-1) 

0.0375 0.0395 0.0387 0.0341 0.0304 0.0265 0.0227 0.024 

No 41 42 43 44 45 46 47 48 

dp (nm) 1.89 1.77 1.73 1.55 1.54 1.5 1.45 1.38 

Vp 

(cm3 g-1) 

0.0247 0.0248 0.0255 0.0243 0.0233 0.0265 0.0235 0.0215 

No 49 50 51 52 53 54 55 56 

dp (nm) 1.32 1.28 1.24 1.18 1.11 1.07 1.01 0.99 

Vp 

(cm3 g-1) 

0.0189 0.0154 0.011 0.0086 0.0055 0.0062 0.0069 0.0078 

No 57 58 59 60 61 62 63 64 

dp (nm) 0.98 0.935 0.89 0.855 0.82 0.78 0.75 0.72 

Vp 

(cm3 g-1) 

0.0089 0.0105 0.0152 0.0151 0.0158 0.0132 0.01289 0.0103 

No 65 66 67 68 69 70 71 72 

dp (nm) 0.67 0.65 0.64 0.60 0.57 0.55 0.52 0.50 

Vp 

(cm3 g-1) 

0.0108 0.0111 0.0147 0.0171 0.0152 0.0136 0.0125 0.0099 

No 73 74 75 76 77    

dp (nm) 0.48 0.46 0.44 0.42 0.40    

Vp 

(cm3 g-1) 

0.0065 0.0042 0.0030 0.00135 0.0007    
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