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1. Additional computational details 

 

Fig. S1 shows the structures and atomic labels of the four components employed in this study: 
the IL cation [Ch]+,1 the IL anion [PO4]3−,2 EG,3 and PET oligomers.4  

 

 

Fig. S1. Structures and force field nomenclature for the species under study.  

 

Table S1 demonstrates that our simulations with the above-mentioned force fields are 
consistent with experimental and previously simulated densities as reported in literature.  

Table S1. Comparison between experimental and simulated density values at 300 K for the systems under study. 

Systems 
Density ρ / g·cm−3 

This work Experimental  Simulated  
EG 1.10 1.115 1.086 
PET 1.19 1.387 1.228 
IL/EG 1.14 1.109 n.a. 
PET/EG 1.15 1.1210 n.a. 
IL/PET 1.18 n.a. n.a. 
IL/PET/EG 1.16 1.1811 n.a. 
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2. PET···PET self-interaction 

 

Fig. S2 collects the RDFs between the O of the carbonyl group of one PET dimer and selected H 
atoms from another PET dimer. These results suggest that there is a degree of aggregation 
between PET dimers. This is further confirmed by domain count analyses.  

 

 

Fig. S2. Radial distribution functions (RDFs) between OC PET and (a) HAE, (b) HA, and (c) HC hydrogen atoms in PET 
for the ternary IL/PET/EG system at different temperatures. Refer to Fig. S1 for nomenclature.  
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3. Impact of oligomer length 

 

In the main text, we model PET as a dimer. Here, we consider larger PET oligomers with 10, 25, 
and 100 units. The resulting interactions with EG (Fig. S3) and IL cation (Fig. S4) did not 
significantly change.  

 

 

Fig. S3. Radial distribution functions (RDFs) between OC PET and OH in EG for the ternary IL/PET/EG system at 
different temperatures considering oligomer lengths of (a) 10, (b) 25, and (c) 100.  

 

 

Fig. S4. Radial distribution functions (RDFs) between OC PET and OH in IL cation for the ternary IL/PET/EG system at 
different temperatures considering oligomer lengths of (a) 10, (b) 25, and (c) 100.  
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4. Impact of temperature on domain count 

 

In the main text, we present the domain count at 450 K, the reaction temperature. For 
comparison, here we present the domain counts at 300 K (Table S2), 350 K (Table S3), and 400 
K (Table S4). 

 

Table S2. Domain count for each component in the ternary mixture IL/PET/EG and binary mixture IL/EG (in 
parenthesis) at 300 K. 

 PET EG IL cation IL anion 
PET 1.0 1.0 2.6 94.5 
EG a 1.0 (1.0) 1.0 (1.0) 1.0 (1.0) 
IL cation a a 190.0 (107.8) 128.9 (53.3) 
IL anion a a a 100 (100) 

a The table is symmetric, so values are displayed only once. 

 

Table S3. Domain count for each component in the ternary mixture IL/PET/EG and binary mixture IL/EG (in 
parenthesis) at 350 K. 

 PET EG IL cation IL anion 
PET 1.0 1.0 2.8 99.5 
EG a 1.0 (1.0) 1.0 (1.0) 1.0 (1.0) 
IL cation a a 135.4 (72.7) 76.7 (25.8) 
IL anion a a a 100 (100) 

a The table is symmetric, so values are displayed only once. 

 

Table S4. Domain count for each component in the ternary mixture IL/PET/EG and binary mixture IL/EG (in 
parenthesis) at 400 K. 

 PET EG IL cation IL anion 
PET 1.9 1.0 9.9 99.5 
EG a 4.2 (1.0) 3.6 (1.0) 4.2 (1.0) 
IL cation a a 101.6 (82.3) 50.3 (32.3) 
IL anion a a a 100 (100) 

a The table is symmetric, so values are displayed only once. 
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5. Hydrogen bond lifetimes 

 

The computed lifetimes12 of selected hydrogen bonds in the IL/PET/EG system at different 
temperatures are shown in Table S5 . 

 

Table S5. Mean value lifetimes (τlf) of selected hydrogen bonds in the ternary mixture IL/PET/EG at different 
temperatures. 

Hydrogen bond 
τlf / ps 

T = 300 K T = 350 K T = 400 K T = 450 K 
O([PO4]) · · · HO([Ch]) 142.6 165.8 38.6 23.6 

O([PO4]) · · · HO(EG) 279.8 129.8 50.9 26.9 

O([Ch]) · · · HO(EG) 167.3 73.9 40.6 19.4 

O(EG) · · · HO(EG) 230.9 50.6 25.4 18.6 

OC(PET) · · · HO(EG) 23.1 10.9 2.8 1.6 

OC(PET) · · · HO([Ch])) 11.5 12.0 1.6 2.0 
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6. Cluster analysis 

 

The results of the cluster analysis13 are discussed as follows. Fig. S5a shows the cluster count 
function (CCF) which illustrates the distance at which connections between clusters are formed, 
based on a cutoff distance between them. At short cutoff distances, [PO4]3−, [Ch]+, EG, and PET 
molecules are separated, resulting in a number of clusters equivalent to the number of individual 
components (CCFs are normalized by dividing by the number of molecules forming each binary 
interaction). As the cutoff distance increases, the number of clusters decreases, eventually 
approaching a single cluster of connected motifs. CCFs are consistent with RDFs, indicating that 
interactions for [PO4]3−, EG, and PET begin at a cutoff distance of ca. 1.7 Å, indicating H-bonds. 
Conversely, for PET and [Ch]+ the cutoff distance is significantly larger, suggesting the presence 
of non-covalent electrostatic interactions. Fig. S5b displays the cluster distance distribution 
function (CDDF) which provides information about the probability of clustering based on the 
selected cutoff distance (CDDFs are normalized by dividing by the total number of molecules in 
the system). CDDFs identify different distances for different types of interactions and again align 
with RDFs. 

 

 

Fig. S5. Hierarchical clustering analysis showing (a) cluster count function and (b) cluster distance distribution 
function for the ternary mixture IL/PET/EG.  
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