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OBJECTIVE:

The goal of this experiment is to measure the impact of Methyl Propionate as an electrolyte additive on the performance of lithium lon batteries, with regards to their charging rate and cyclability.

INTRODUCTION: BACKGROUND:

Lithium ion batteries are a viable option for a high powered, renewable energy source, but there are many] ® Inside the battery, negative charges in electrolytes are transported through the separator from cathode to anode, and the opposite
improvements that must be made to the current commercial lithium ion battery direction for positive charge; the movement of positive charges and electrons lead a current circuit

As time passes, lithium ions are consumed during the lithiation and de-lithiation processes, and the internal] ® High charge rates and cyclability are important for adopting lithium ion batteries as a renewable energy source, for use in everything from
impedance increases, which decrease the discharge capacities of the cells phones to electric vehicles

Additives in the electrolyte have the potential to positively impact the molecular interactions which can help] ® A commonly used commercial electrolyte that was used as the control group is LP40

combat the decrease in discharge capability * Methyl propionate (MP) is an electrolyte additive used to improve the performance of lithium lon batteries

SUMMARY OF METHODS DISCUSSION
STEP 1: Cathode Fabrication STEP 2: Form Electrolyte Groups STEP 3: Half Cell Assembly | I sesiadaseiie bt it Bt

increase the performance of lithium ion batteries when considering
* Make 500pL of each electrolyte, adding MP and LiPF6  Assemble two half cells per group, a total of temperature power capabilities and battery life [1]

(salt) to LP40 to create a 1M solution for each group S EH NN R B R o - =1l ]\ | © The results of testing battery life in this experiment did not show enough
degradation, which is something to investigate for future studies

Control 20Wt% | 40wWt% * Another study suggests MP outperforms other ester co-solvents in

Measure for the composition ratio 8:1:1 (NMC111:PVDF:Super P)

combine Mbcuntl — aqg superp , Mix unt Adjust for DI improving battery performance because of the low freezing points, high

Separator

electrodes used
* This experiment presented several inconsistencies and does not point to a
Dry in vacuum for at least 8 hours " > o . o T
NP LS ~ Cathode with the electrodes
oress the cathodes . — : '3 Y il N L Bottom cap * Going forward, the goal.ls to find what varlabl.es affected our .rgsults, hF)W
igure 1: Cathode slurry after | - - — to account for these variables, and further testing of other additives to find
being mixed to a smooth| Figure 2: Assembly process, the most effective solution
discharge capacity. - ,
< Note that this is * To test the performance and the effects that additives have, coin cell

NMP + PVDF homogenous homogenous  consistency S = . :
ionic conductivity, and low viscosity (2]
Electrolyte linear relationship between using MP as an electrolyte additive to LiPF6
consistenc ced in ch ocical ord Figure 3: Schematic diagram of the structure of a
Weigh to find the mass of the active ingredients Y Marked in Cronological oracr half cell battery [3]
inconsistent with the batteries were made with different weight percent of Methyl Propionate

' * Inthe experiment, the 40wt% MP was able to charge more rapidly without
Spread on Al foil, adjust thickness to ~10um
* Possible explanation for the lack of a direct relation between the two are
0
RESU LTSZ 20wt (black) had ®* Battery performance is important for everyday life, especially with the rise
graph displayed in ®* The control group of batteries only contained LP40 in the electrolyte

unwanted lithium plating, and up to 20wt% MP was compatible with the
Cut into 12mm-diameter disks
chemical reactions within the half cells, lithium plating, or compatibility
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60Wt% (blue) ® The results of the experiment showed that all the MP weight percentages
demonstrates a cannot help improve the rate capability or cycling stability significantly
gradual declining * The 20wt% group seems to perform the best, achieving the highest
slope, as its capacity in the cycling test, while the 40wt% and 60wt% groups performed
discharge worse than the control group performance
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Methyl Butyrate-Based Lithium-lon Electrolytes"”. NASA Tech Brief 32(4), 56.
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