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Identify the Components of 
the Electrolyte Solution 
Affected by the Additive 

I determined that fluoroethylene carbonate has stronger interactions 
with itself than it does with any other electrolyte solution. Structurally, 
only ethylene carbonate is altered by the presence of fluoroethylene 
carbonate.  

100% 

Solvent Cage Analysis of the 
Methyl Thiocyanate Probe 

The solvent cage has been identified surrounding the methyl thiocyanate 
probe and it has been determined that the cylindrical distribution 
functions sufficiently capture the solvent cage. Cylindrical distribution 
functions show that only ethylene carbonate is affected by the addition 
of fluoroethylene carbonate. 
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Determine the Effects of 
Sodium on the Electrolyte 
Solution and Additive 
Mixtures 

Sodium ion simulations were unable to be performed due to extended 
experimental timelines and the need to extend the current simulations 
further for better statistical averaging.  
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Rotational correlation functions provide information about which components have altered dynamics caused by the 

addition of FEC. The rotational correlation functions for the carbonyl bond of each electrolyte component can be seen in Figure 

1. Visually, it is apparent that the only component with a significant dynamic change is FEC. The pure FEC solution shows much 

slower dynamics than the FEC molecules in the 1:1:1 DMC:DEC:EC with 5% FEC, revealing that when FEC is used as an additive 

with electrolyte solutions, it is able to move more dynamically. This suggests that the interactions between FEC and DMC, DEC, 

and EC are weaker than FEC-FEC interactions. Visually, DMC, DEC, and EC show no major changes in their dynamics, indicating 

their interaction strength is essentially unchanged by the addition of FEC. This provides evidence the differing properties of the 

solid-electrolyte interface (SEI) formed by electrolyte solutions with the FEC additive can be attributed to the dynamics of the 

FEC component. 

 

Figure 1: The rotational correlation functions calculated for the specified components of the pure FEC (gold), 1:1:1 

DMC:DEC:EC (black), and 1:1:1 DMC:DEC:EC with 5% FEC by volume (blue ) electrolyte solutions. 



 

 

 

CDFs can also be calculated to evaluate the solvent environment surrounding the probe. These distributions provide a 

look at the different solvation shells for the individual solvent molecules, which provide information about where the molecule 

is interacting with the probe. CDFs are calculated in a similar manner to the RDFs, where the N of MeSCN is the reference atom 

and the carbonyl carbon is the used for the density of DMC, DEC, and EC. The fluorinated carbon is used for the density of FEC. 

Resulting CDFs can be seen for 1:1:1 DMC:DEC:EC and 1:1:1 DMC:DEC:EC with 5% FEC by volume in Figures 2 and 3, respectively. 

Based on the rotational correlation functions, it is assumed that none of the components should show any structural changes.  

Surprisingly, EC has a much different CDF in 1:1:1 DMC:DEC:EC than when FEC is added to the solution. DMC and DEC remain 

essentially unaffected by the addition of FEC. This means when FEC is added to the electrolyte solution, FEC experiences changed 

interaction strengths as compared to the pure FEC solution, while EC experiences altered structural properties. 

 

Figure 5.7: The cylindrical distribution functions for (A) DMC, (B) DEC, and (C) EC in the 1:1:1 DMC:DEC:EC mixture . All frequencies are normalized. 

 

Figure 3: The cylindrical distribution functions for (A) DMC, (B) DEC, (C) EC, and (D) FEC for the 1:1:1 DMC:DEC:EC with 5% FEC by volume mixture. 

All frequencies are normalized. 
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