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1 Preparation of HCMS and Pt/HCMS

Taking glucose as the carbon source, HCMS were prepared by the carbonization
and etching processes after the pretreatment of SiO, particles according to the
literature®. The procedure for the preparation of HCMS and PYHCMS catalyst is the
same as that for the preparation of N-HCMS and Pt/N-HCMS catalyst. The loading
mass of Pt NPs in Pt/HCMS catalyst was about 10.08% (mass fraction). All
electrochemical experiments were performed under the same conditions as described
for the Pt/N-HCMS maodified GC electrode.

2 Structural characterization of HCMS and Pt/HCMS
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Fig.S1 SEM and TEM images of HCMS (A) and PtYHCMS (B)

The inset is the TEM image of HCMS

From Fig.S1A, the hollow feature of the microspheres with uniform diameter and
shell thickness can be clearly observed. From the corresponding TEM image of
HCMS (inset image in Fig.S1A), the average diameter and the shell thickness of
HCMS is about 371 and 11 nm, respectively.

3 Electrocatalytic properties of the Pt/HCMS catalyst for ORR
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Fig.S2 RDE tests toward ORR on the Pt/N-HCMS and Pt/HCMS catalysts at 1600
r-mint in O, saturated 0.5 mol-L* H,SO, with a scan rate of 10 mV-s*

From Fig.S2, the onset and half-wave potential of ORR on the Pt/HCMS catalyst
are about 0.624 and 0.468V, respectively, and negatively shift about 112 and 137 mV
in comparison with those on the Pt/N-HCMS catalyst.

4.1 Durability of the Pt/HCMS catalyst for ORR
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Fig.S3 (A) CV and RDE (B) tests of the Pt/HCMS catalyst before and after ADT

The long term electrochemical stability of the Pt/HCMS catalyst was also evaluated
by ADT under the same condition. Before and after ADT, the ESA evaluation and the
related RDE tests of the PtHCMS catalyst were carried out and the corresponding
results are shown in Fig.S3. From Fig.S3, it is noted that the ESA value and the
decrease of the half-wave potential of the PtHCMS catalyst are about 24.2 m*.g™* and



32.5 mV, respectively. On the other hand, the ESA value of the Pt/HCMS catalyst
decreases about 23% after 2000 CV cycles (Fig.S3A).
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