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Supplementary Figure 1: a, b Forward stepwise selection applied to low and high-performance 
electrolytes, respectively. 
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Supplementary Figure 2: Residual sum of squares as a function of number of features for the high-
performance electrolytes.

Supplementary Figure 3: Prediction performance of the four-feature model on low-performing 
electrolytes a. Comparison of predicted CE with measured CE. b. Residual error for all low-
performing electrolytes, calculated as the difference between measured and predicted CE.



Supplementary Figure 4: Prediction performance of the four-feature model on high-performing 
electrolytes a. Comparison of predicted CE with measured CE. b. Residual error for all high-
performing electrolytes, calculated as the difference between measured and predicted CE.

Supplementary Figure 5: Cross sectional view of lithium morphology formed in our high-
performing electrolytes.



Supplementary Figure 6: Replicate Nyquist plots of lithium-ion conductivity measurements in 
symmetric stainless-steel Swagelok cells for our new electrolytes synthesized using 1M LiFSI in a. 
EBE, b. DBE, c. DiPE, d. DPE, e. DEE solvents, respectively.

Supplementary Table 1: Complete list of derivative features (products and ratios) used for 
correlation analysis.
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-0.99 -0.9 corrosion 48

∫
0

𝑖𝑑𝑡

-0.35 -0.5 b 𝑂𝑣𝑒𝑟𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙
𝐼𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒 (𝑡 = 0ℎ)

-0.18 -0.4 f 𝑂𝑣𝑒𝑟𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙
𝑠𝑂

0.42 0.8 o 𝑠𝑂 ∗ 𝐹/𝑂
-0.14 -0.4 e 𝑂𝑣𝑒𝑟𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙

𝐹/𝑂
-0.25 -0.9 i 𝑂𝑣𝑒𝑟𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 ∗ 𝐼𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒 (𝑡 = 0ℎ)
-0.52 -0.4 n 𝐹/𝑂

𝑠𝑂
0.52 0.8 q 𝑆𝐸𝐼 𝑎𝑛𝑖𝑜𝑛 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 ∗ Δ𝑅@(24ℎ)
0.46 0.6 s 𝑆𝐸𝐼 𝑎𝑛𝑖𝑜𝑛 𝑐𝑜𝑛𝑡𝑒𝑛𝑡

𝐹/𝑂
-0.91 -0.7 v 𝐹/𝑂

Δ𝑅(24ℎ)
0.91 0.9 x 𝑠𝑂 ∗ Δ𝑅(24ℎ)
-0.81 -0.9 d 𝑂𝑣𝑒𝑟𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙

Δ𝑅(24ℎ)

@ ΔR (t) represents SEI impedance measured at time t relative to SEI impedance measured at time t 
= 0h


