
Brief overview
Exploring new liquid electrolyte materials is a fundamental target for developing new 
high-performance lithium-ion batteries(LIB). In contrast to solid materials, disordered 
liquid solution properties have been less studied by data-driven information 
techniques. To predict novel LIB liquid electrolytes with desired properties by the
information techniques, we constructed a database of known liquid electrolytes by 
first-principles calculations. Next, we extracted the best descriptors combinations for 
predicting the target properties with data-driven information techniques. From the 
results, we proposed the virtual screening scheme of materials search to discover 
new liquid electrolytes with desirable properties.

Achievement
At first, we constructed a database of solvents (103 molecules from catalog) by first-
principles calculations. Next, we extracted the best descriptors combinations with 
data-science techniques. We examined the estimation accuracy of multiple linear 
regression (MLR), LASSO, and exhaustive search with linear regression (ES-LiR), 
by using coordination energy as test liquid properties. We then confirmed that the 
ES-LiR gives the most accurate estimation among the techniques. We also found 
that the ES-LiR can provide the relationship between the “prediction accuracy” and 
“calculation cost” of the properties via weight diagram of descriptors. This technique 
makes possible to choose the balance of the “accuracy” and “cost” when the huge 
amount of new materials search carried out. 
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