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Figure S1. X-Ray diffraction (XRD) results of blank, Pt/XC72-NH2, 1-1, 2-1, 3-1, and 4-1 catalyst.



Figure S2. Transmission electron spectroscopy (TEM) image of (a) 3-1 sample, (a1) zoom in of rectangular 
with red dash line of (a), (b) 4-1 sample, (b1) zoom in of rectangular with red dash line of (b), and (c) 4-1 
sample, (c1) zoom in of rectangular with red dash line of (c).
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Figure S3. Fourier transform infrared (FT-IR) spectrum results of polyaniline grafted carbon.

Figure S4. (a) ORR polarization curves of 1-1, 2-1, 3-1, and 4-1 sample, (b) Tafel slope of 2-1, 3-1, 4-1 
samples. ORR polarization curve measured on the RDE in a O2-saturated 0.1 M HClO4 solution at a scan 
rate of 10 mV/s with a rotation speed of 1600 rpm



Figure S5. image of (a) 1-1 sample, (b) 2-1 sample, (c) 3-1 sample, (d) 2-1 sample after 30k accelerating 
stress testing (AST), and their particle size distribution of (e) 1-1, (f) 2-1, (g) 3-1, and (h) 4-1 sample.


