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Safety concerns arise for lithium ion batteries mostly because of

the high flammability of electrolytes, hence limiting the application

of the batteries. If a non-flammable liquid organic electrolyte were

to be synthesized, lithium ion battery would be more competitive in

many applications such as electric vehicles.

To provide a decent starting point for synthesis of non-flammable

liquid organic electrolyte, it is fundamental to understand how the

behavioral properties are correlated with the molecular properties

for any organic compounds. To help with such an understanding, a

regression model will be built to estimate these relationships.

SMILES (Simplified Molecular-Input 

Line-Entry System) Formula for 

Vanillin Molecule.

Further Classification of GHS (Globally Harmonized System) 02 

Flammability 

http://www.schc.org/assets/docs/ghs_info_sheets/schc_ghs_fs2_flammable_liquid.pdf

A logical check was done on SMILES formulas to extract 

information on molecular connectivity and functional groups.
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Numbers on the y-axis represent confidence levels for predicting an 

organic compound to be flammable.

C=O: Ketone; c1cc: Conjugated Ring; N: Nitrogen; C(=O)O: Ester; 

COC: Ether.

Numerical constraints 

on electron affinity 

and viscosity are 

different for different 

functional groups.

Conclusions from the current model:

Constraints on functional groups increase confidence level by ~10%.

Constraints on electron affinity and viscosity increase confidence 

level by another ~20%.

Next steps to build a more complex model:

1. Increase sample size to ensure the current model applies to most 

organic compounds.

2. Develop a more “complex” regression model to include more 

properties and to establish a quantitative relationship between 

flammability and any linear or nonlinear combination of molecular 

properties.
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