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Table S1: Size effect and k-mesh convergence for adsorption energy of EC on graphite surface.  

The adsorption energy is in unit of eV.  

 

 
 

 

  



 

Figure S1: various atomistic configurations of CH2CH2OCO2Li. The formation energy of the 

seven configurations are (a) 0.936 eV; (b) 0.197 eV; (c) -0.304 eV; (d) -0.939 eV; (e) -1.347 eV; 

(f) -1.218 eV, (g) -0.534 eV.   Configure e has the lowest formation energy among the seven 

configurations.  

  



 
 

Figure S2: Adsorption of EC on basal surface of graphite. Four configurations were examined 

corresponding to the two orientations (Head and Tail) of EC molecules on two sites (Hollow and 

Top).  (a) Head-Hollow site (b) Head-Top site (c) Tail-Hollow site (d) Tail-Top site. Configuration 

(a) has the largest adsorption energy amount the four configurations.  

  



Calculation of the adsorption energy and reaction energy. 

 

We are considering the following five chemical equations to demonstrate the calculations of the 

adsorption energy and reaction energy.  

 

(1) Li + EC -> CH2CH2CO3Li, ∆E = −1.35 eV 

 

(2) 2Li + 2EC -> (CH2CO3Li)2 + C2H4 , ∆E = −7.69 eV 

 

(3) 2(CH2CH2CO3Li) -> (CH2CO3Li)2 + C2H4, ∆E = −4.99 eV  

 

(4) 2(CH2CH2OCO2Li)* -> (CH2OCO2Li)2* + C2H4, ∆E = −3.66 eV  

 

The “*” denotes the case for adsorption on graphite surface.  

 

The details of the deduction for these energies are follows.  

  

We calculated the reaction energy as the following formula:  

 

𝛥𝐸 = 𝐸(𝑝𝑟𝑜𝑑𝑢𝑐𝑒) − 𝐸(𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡) 

Therefore, for Equation 1:  

(1) Li + EC -> CH2CH2CO3Li, ∆E = −1.35 eV 

Δ𝐸1 =E(CH2CH2CO3Li)-E(Li)-E(EC)=-1.35eV 

 

→E(CH2CH2CO3Li)= E(Li)+E(EC)-1.35 eV 

 

(2) 2Li + 2EC -> (CH2CO3Li)2 + C2H4 , ∆E = −7.69 eV 

Δ𝐸2 =2E(CH2CO3Li)+E(C2H4)-2E(Li)-2E(EC)=-7.69eV 

 

→2E(CH2CO3Li)= 2E(Li)+2E(EC)-E(C2H4)-7.69 eV 

 

 

 

Therefore, for Equation (3): 2(CH2CH2CO3Li) -> (CH2CO3Li)2 + C2H4 

The reaction energy is Δ𝐸3 =2E(CH2CO3Li)+E(C2H4)-2E(CH2CH2CO3Li) 

 

=[2E(Li)+2E(EC)-E(C2H4)-7.69 eV] + E(C2H4) -2[E(Li)+E(EC)-1.35 eV] 

= -7.69+2.70 eV 

= -4.99 eV 

 

Equation (3) also gives: E(C2H4) = 2E(CH2CH2CO3Li)- 2E(CH2CO3Li)-4.99 eV 

 

For Equation 4, that is the adsorption on the graphite, 2(CH2CH2OCO2Li)* -> (CH2OCO2Li)2* + 

C2H4,  



 

The adsorption energy is calculated as follows:  

 

Eads = E((CH2OCO2Li)2 + graphite) − E((CH2OCO2Li)2) − E(Graphite). 
 

Eads
1 = E((CH2CH2OCO2Li)2 + graphite) − E((CH2CH2OCO2Li)2) − E(Graphite)=2*(-0.91)=-

1.82 eV 

 

Eads
2 = E((CH2OCO2Li)2 + graphite) − E((CH2OCO2Li)2) − E(Graphite)=-0.49 eV 

 

Then, 

ΔE_ads = Eads
2 − Eads

1 =2E(CH2OCO2Li)*-2E(CH2CH2OCO2Li)*- 2E(CH2CO3Li)+ 

2E(CH2CH2CO3Li) =1.33 eV 

 

→ [2E(CH2OCO2Li)*-2E(CH2CH2OCO2Li)*] =1.33 eV - 2E(CH2CH2CO3Li)+ 2E(CH2CO3Li) 

 

Therefore, we can obtain the reaction energy of Equation (4) as:  

 

ΔE4 =2E(CH2OCO2Li)*+E(C2H4)-2E(CH2CH2OCO2Li)*  

=[1.33 eV - 2E(CH2CH2CO3Li)+ 2E(CH2CO3Li)] + [2E(CH2CH2CO3Li)- 2E(CH2CO3Li)-4.99 

eV] = -3.66 eV  

 

 


