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Scheme S1 Molecular structure of PEI.
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Fig. S1. The XPS scan of Pt-SSs@PEI.
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Fig. S2. LSV curves of (a) the single-component K,PtCl, solution and (b) the mixture

solution of K,PtCl, + PEI in 0.1 M KCl electrolyte (pH 2.0) at the glassy carbon at
100 mV s
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Fig. S3. (A) Time-dependent UV—vis absorption spectra of the mixture solution of
K,PtCl; + PEI after addition of N,H4-H,O and (B) the corresponding plot of the

absorbance intensity of Pt nanocrystals at 260 nm as a function of time.

Fig. S4. Digital photographs of the reaction intermediates collected at (A) 0, (B) 3, (C)
6, (D)9, (E) 12, and (F) 15 h, respectively.

Fig. S5. The digital photographs of 9 ml 5 mM of K,PtCl, aqueous solution (A)
before and (B) after the addition of 1 ml of N,H4-H,O at 3 min.
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Fig. S7. TEM image of Pt aggregates by replacing PEI wﬁh polyallylamine with

straight-chain structure.

Fig. S8. TEM image of Pt-SSs@PEI after increasing reaction time to 25 h at 80 °C.
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Fig. S9. CV curves of Pt-SSs@PEI and Pt-SSs in a N,-saturated 0.5 M H,SO,4

solution at 50 mV s 1.
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Fig. S10. LSV curves of Pt-SSs@PEI and Pt-SSs in a N-saturated 0.5 M H,SO,

solution at 2 mV s™! and rotating rate of 1600 rpm.
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Fig. S11. LSV curves of Pt aggregates and Pt-SSs without PEI in a N,-saturated 0.5 M
H,SO, solution at 2 mV s™! and rotating rate of 1600 rpm.



Fig. S12. TEM image of Pt-SSs@PEI after 10, 000 CV cycling.

Table S1 The E, . value of recently reported various Pt-based nanostructures for the HER.

Epeet value

Catalysts Electrolyte (vs. RHE) Ref
Pt-SSs@PEI 0.5 M H,SO4 . 1t64.6 mV This work
Pt—Au alloy 0.5 M H,SOq4 . —200 mV Ref. 51
e ™ M0 03Mis0, v w2
Pt nanoparticles on N-doped carbon 0.5 M H,SO .—2mV Ref. 53
Pt single-atom 0.5 M H,SO .—40 mV Ref. 6
Pt-Ni nanowires 0.5 M H,SO .~ 15mV Ref. 43
Pt nanoparticles on carbon nanofibers 0.5 M H,SO . —50mV Ref. 44
Ptg;Fey9Cog nanoparticles 0.5 M H,SO .—10 mV Ref. 10
Pt/N-doped carbon 0.5 M H,SOq, .—5mV Ref. 45
Pt on Pd nanocubes 0.5 M H,SOq4 .—25mV Ref. 46
PtCuNi alloys 0.5 M H,SOq4 . —60 mV Ref. 47
PtNi alloy 0.1 M KOH . —65mV Ref. 48
PtNi /NiS nanowires 1 M KOH .50 mV Ref. 3
Pt-Ni(OH), nanocomposites 0.1 M KOH . —200 mV Ref. 49
Ni;N/Pt composite 1 M KOH . —40 mV Ref. 50




