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ESI–1. Optimization of Ag4O2 supercell  

For the adsorption studies of Li atoms, the 2x2x3 supercell of Ag4O2 consisting of four Ag2O 

unit cells per zone is considered. In that, the bottom two zones are fixed and atoms are relaxed 

in the topmost zone. The details of the optimized 2x2x3 Ag4O2 surface are given as follows  

Table S1 Cell parameters and bond lengths of optimised 2x2x3 surface of Ag4O2. All values 

are reported in Å. 

a b c Ag – O Ag – Ag 

9.6205400 9.6205400 24.430810 2.17  (surface) 

2.08  (bottom zone) 

4.09 (surface) 

3.41  (bottom zone) 

 

ESI–2. Adsorption of two Li/unit cell of Ag2O at the interstitial sites 

Here two Li atoms are placed at the nearby interstitial sites of 2x2x3 surface of Ag4O2 and 

optimized. Initially, it proceeds with the formation and stabilization of two Li–O contacts. As 

the stabilisation of Li–O bond escalates, the subsurface Ag–O bonds are ruptured whereas the 

surface Ag–O contacts are maintained. Hence, the separation of Ag2O unit from Ag4O2 along 

with two Li–O contacts can be evidenced. Even though, the binding energy is found to be the 

lowest, Ag4O2 framework is completely lost with one unit detaching itself from the rest with 

the arrival of two Li atoms. 

Table S2 Calculated binding energy (in eV) of two Li atom(s) optimized at the interstitial sites 

using equation (1) and their corresponding bond lengths (in Å). 

Ag–O Ag–Ag Li–O Li–Ag Binding Energy/Li 

(eV) 

2.29 

– 

3.70 (Ag3–Ag4) 

2.83 (Ag1–Ag2) 

1.79 

(Both Li1 & Li2) 

3.01 

(Both Ag3 &Ag4) 

-3.56 

        

 
Fig. S1 The top and side views of optimised structures of two Li adsorbed on TIS. The grey, 

red and green circles indicate Ag, O and Li atoms respectively. 
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ESI–3. Different zones of Ag4O2 supercell considered for Bader charge analysis 

The various zones of Ag4O2 as discussed in the Bader charge analysis is displayed in Fig S3. 

Here, Zone-I consisting of Li interacting with the Ag4O2 unit is the region of significance since 

they exhibit different charge characteristics from the bulk with the arrival of Li atom. Whereas, 

the other two Zones shows the properties of bulk Ag2O unit cell. 

 

                                          Fig. S2 The various zones in Ag4O2 supercell 

ESI–4. Validation of the choice of parameters for equilibration and thermalisation 

After the NVT simulation, the constant of motion, total, shifted electron kinetic and potential 

energies are plotted against the number of steps to confirm the correctness of the chosen 

parameters with respect to the Verlet algorithm integration. Also, the maintenance of 298K is 

examined by plotting Temperature (K) vs Time (ps). 

 

     Fig. S3 The variation in (A) Energies with respect to number of steps at 298K and                                

                  (B) Temperature vs Time plot depicting the thermalisation of the system 
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SI–5. Table depicting the mechanism of Li adsorption in various LiB hosts 

Table S3 Comparison of the mechanisms followed by different metal oxides and fluorides in 

LiBs based on their methodology 

MATERIAL MECHANISM METHOD 

SnO2
1 Conversion and Alloying Experimental 

SnO2
2 Alloying and Conversion DFT 

Fe2O3 and Fe3O4
3 Conversion Experimental 

Cu2O
4 Alloying and Conversion DFT 

FeF2 ,FeF3
5 Intercalation and Conversion DFT 

ZnO6 Conversion and alloying Experimental 

ZnO7 Dissociative mechanism DFT 

AgO8 Conversion Experimental  

CuO9 Conversion Experimental 

NiO10 Conversion Experimental and DFT 
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