[bookmark: _GoBack]High-energy and high-power electrical energy storage (EES) devices are in need of constant improvement due to the rapid expanse of technology in today’s society. Electrical Double Layer Capacitors (EDLCs) are one type of high-power EES devices that store energy as charge at the electrode-electrolyte interface. This research focuses on developing an EDLC based on solid-state gel electrolytes by optimizing an ionic liquid electrolyte in Succinonitrile matrix, which expands the applicability of conventional liquid EDLCs.
In order to do this symmetric cells with Activated Carbon (AC) electrodes were fabricated  with the following three ionic liquid electrolytes (soaked in glassfiber separator);	Ionic Liquid (IL) 1-butyl-3-methylimidazolium tetrafluoroborate (BMI-BF4), IL to Propylene Carbonate (PC) mixture in a 9:1 (v/v) ratio, and IL : Propylene Carbonate (PC) mixture in an 8:2 (v/v) ratio. These previous cells comprised the liquid electrolyte that was optimized. The gel polymer electrolytes were comprised of symmetric cells fabricated via drop-casting gels over AC electrodes. Gel electrolytes were prepared using Poly(vinylidene fluoride co-hexafluoropropylene) (PVdF-HFP)/ Succinonitrile (SN) matrix with BMI-BF4 IL as ionic component in a 1:4 ratio of PVdF-HFP to SN/IL mixtures  where the SN and IL ratios were;  SN:IL, 3:1, SN:IL, 2:2, SN:IL, 1:3 and SN:IL, 0:4.
The above cells were all characterized using Electrochemical Impedance Spectroscopy (EIS) to 1 mHz, Cyclic Voltammetry(CV) from 10mV/s to 200 mV/s and Charge Discharge (CD) from .5mA/cm^2 to 10 mA/cm^2. Using the data from these tests specific capacitance values were calculated for each cell in order to determine the best ratio of IL:PC and SN:IL respectively. The gel cells were additionally characterized with long cycle charge discharge testing at 4 mA/cm^2 for over 3000 cycles. Lastly energy and power calculations were done for the optimized liquid electrolyte, gel electrolyte and control electrolyte and graphed on Ragone Plots.
Based on the experiments it was found that the addition of PC reduced the viscosity and hence the ESR of Ionic Liquid BMI-BF4 and also increased the specific capacitance and rate performance of the electrochemical liquid electrolyte cells. The addition of SN to IL also improved the performance of the solid-state supercapacitor, with the gel electrolyte based on the combination of SN: IL (2:2; w/w) showing the best performance in terms of specific capacitance and long cycle life. The last conclusion of important is that the gel electrolyte outperforms the comparison with the liquid electrolyte due to lower ESR, higher specific capacitance (and hence higher specific power and energy) and longer cycle life.


