Electrochemical Impedance Aided Optimisation strategy for PEM Fuel Cells Operated with Non-Precious-Metal Catalysts. 


Figure 1: RDE plots showing the performance of different catalysts and SEM Cross section of MEA to illustrate the thickness of the catalyst layer[image: H:\Data\Paper_on_IC_ratio\Figures\in_use\figure_1.png]





Figure 2: High resolution SEM images of catalyst layer cross section at different ionomer content.

[image: C:\Users\vhs\Desktop\Paper on IC ratio\SEM\main2.png]


Figure 3: Comparing the effect of I/C ratio on the performance of a fuel cell using different catalysts. 

[image: H:\Data\Paper_on_IC_Ratio\Paper on IC ratio\Figures\Figure_3_VIR_corrected.png]




Figure 4: H2/Ar impedance spectra showing the Nyquist and Bode Phase plots of the three catalysts with different I/C ratios at 0.1 V cell potential. Bode Magnitude Plots can be found in the Supplementary Information
[image: H:\Data\Paper_on_IC_Ratio\Paper on IC ratio\Figures\fig4corr2.png]



Figure 5: H2/O2 impedance plots for the 3 catalysts in the kinetic region (0.6V)[image: H:\Data\Paper_on_IC_Ratio\Paper on IC ratio\Figures\fig5correct_O2_low2.png]


Figure 6: Showing the H2/O2 Impedance at high load to evidence Warburg Impedance (0.27 V)
[image: H:\Data\Paper_on_IC_ratio\Figures\Figure6final.png]


Figure 7: Effect of CL layer thickness and relative humidity for two electrodes with different I/C ratio. No deviation from the 45 degree slope in the optimal catalyst layer, but has a profound effect inside the non-optimal catalyst layer.
[image: H:\Data\Paper_on_IC_ratio\latestreview2016\Final\figure7newcombined.png]
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Figure 8: Schematic describing the source of inhomogeneous current distribution and flow chart, showing optimisation strategy:
[image: H:\Data\Paper_on_IC_ratio\latestreview2016\Final\figure8combined.png]
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