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Figure S1. (a) DLS diameter distribution and (b) SEM images of the synthesised polystyrene particles 
showing particles size around 500nm.



Figure S2. TEM images of hierarchical carbon.

Figure S3. SEM images of hierarchical carbon.



Figure S4. TEM images of Pt loading on hierarchical carbon.
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Compensated potential (V)

 0.30 mgPt/cm2 by Arenz et al.
 0.20 mgPt/cm2 by Cherevko et al.
 0.035 mgPt/cm2 by Etzold et al.
 0.3 mgPt/cm2 by Wilkinson et al.
 0.26 mgPt/cm2 this work
 0.37 mgPt/cm2 this work
 0.034 mgPt/cm2 this work

Figure S5. ORR polarisation benchmarking of the half -cell using the same Pt/C catalysts HiSPEC4000 
(Johnson Matthey). Our measurements were done in 1M HClO4 electrolyte at room temperature 
with 200 mL/min oxygen flow and 10 mV/s scanning rate. Literature results were extracted from 
respective publications.123
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Mass activity (mA/mgPt)

 0.30 mgPt/cm2 by Arenz et al.
 0.20 mgPt/cm2 by Cherevko et al.
 0.035 mgPt/cm2 by Etzold et al.
 0.30 mgPt/cm2 by Wilkinson et al.
 0.34 mgPt/cm2 this work
 0.37 mgPt/cm2 this work
 0.034 mgPt/cm2 this work

Figure S6. Mass specific activity of the same Pt/C catalysts HiSPEC4000 (Johnson Matthey) 
benchmarked in GDE half -cell. Home measurements were done in 1M HClO4 electrolyte at room 
temperature with 200 mL/min oxygen flow and 10 mV/s scanning rate. Literature results were 
extracted from respective publications.123



Figure S7. CV for all three catalyst layers under N2 measured in gas diffusion electrode half-cell. 
Measurements were done in 1M HClO4 electrolyte at room temperature with 200 mL/min N2 flow 
and 100 mV/s scanning rate. Pt wire was used as the counter electrode in the same electrolyte 
chamber without membrane separation, RHE was used as the reference electrode in a different 
electrolyte chamber connected with Luggin capillary. Potential was corrected for IR compensation 
after measurements.

Table S1. ECSA determination via hydrogen underpotential deposition for all three catalysts in N2-
saturated 1 M HClO4 at scan rate of 10 mV/s. The HUPD current was converted to a corresponding Pt 
surface area using a specific capacity of 210 μC·cmPt-2.

Area under HUPD Charge (C) Pt Area (m2) ECSA (m2
Pt/gPt)

Hierarchical 0.000644 0.00644 0.003067 48.81
Mesoporous 0.000574 0.00574 0.002733 43.51
Macroporous 0.000289 0.00289 0.001376 21.91



Table S2. Double layer capacitance (at 100mV/s) comparison of all three catalysts layer before and 
after the introduction of Pt NPs.

.

Specific Capacitance (F/g)
Bare Carbon Pt/Carbon 

Hierarchical 80 83
Mesoporous 48 42
Macroporous 15 16
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