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GitHub Repository

At the link https://github.com/XelaleX1/MD QM paper, we provide LAMMPS input,
torsional potential for the dihedrals highlighted in Fig. 2 of the main text and starting
topologies for the systems under study.

Full RDF for the systems under study
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Figure S1: RDF of water oxygens and the C composing the oligomers’ backbones (left). RDF
of chlorides with C (middle) and O (right) atoms composing the oligomers’ backbones and
for the system with 25% charged chains (red) and the system with 75% charged chains
(black). Contributions from charged oligomers (solid lines) and from neutral oligomers
(dashed lines) have been separated.
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Figure S2: RDF of water oxygens and the C composing the oligomers’ backbones (Top) RDF
of chlorides with C (Middle) and O (Bottom) atoms composing the oligomers’ backbones.
Left column: system with 25% charged chains; Right column: system with 75% charged.
Red lines refer to FEC approach, black lines to MD+QM/MM (in the legend reported as
“QM” for simplicity) approach. Contributions from charged oligomers (solid lines) and from
neutral oligomers (dashed lines) have been separated.



Influence of conformation and environment on charge distribution
To check if the different charges distribution is due to different chain conformation
assumed by the chains during the MD run or rather to the different environment

experienced, we have evaluated the Mulliken charges distribution along all the charged

chains for a sample snapshot (after 2 ns) taking into account the environment as point
charges (see Methodology section in the main text) or conversely neglecting the

environment, i.e. considering the isolated chains. The results, reported in Fig. S3, show

that probably both factors have some influence, since different chains have different

Mulliken charges distribution even when the environment is neglected (blue lines in the
various panels). Nevertheless, the main factor influencing the charge distribution is clearly
the different environment, as demonstrated by the significant difference between the red

and blue lines.
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Figure S3 Mulliken charge for each ring of the system with 25% charged chains after 2 ns
for the chain with surrounding point charges (red) or neglecting the environment (blue).
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Figure S4 Average excess charge and standard deviation (shown as error bar) for each
thiophene ring of the charged oligomers for the 25% charged chains system, in the interval
5-5.2 ns, using a tcu = 1 ps (blue) or tcy = 5 ps (red).



