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Fig. S1 TEM images of Au-Ag NCs /rGO which prepared in the same reaction system
by hydrothermal method at 100 OC for 3 h. (a) DMF solvent and (b) H,0 solvent.
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Fig. S2 TEM images(and size-distribution histogram) of Au-Ag NCs /rGO (DMF solvent)
prepared in the absence of (a) AA and (b) P123. TEM images of Au-Ag NCs /rGO (H,0

solvent) prepared using the standard procedure in the absence of (c) AA and (d)
P123.
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Fig. S3 TEM images of Au-Ag /rGO prepared using the standard procedure for (a)
Au-Ag icosahedra /rGO with adding HCl solution (2 mL, 2 mol/L) and (b) Au-Ag
decahedra /rGO with adding NaOH solution (2 mL, 0.5 mol/L)
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Fig. S4 XRD pattern of GO
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Fig. S5 XPS patterns of the Ag 3d of as-prepared Au—Ag decahedra/rGO and Au-
Ag icosahedra/rGO.
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Fig. S6 Nyquist plots of electrochemical impedance spectra (EIS) for various
eletrocatalysts at overpotential of (a) 20 mV, (b) 40 mV and (c) 60mV.
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Fig. S7 The HER polarization curves of as-prepared Au—Ag/rGO and commercial

Pt/Cin (a) phosphate buffer (pH=7) and (b) 0.1 M NaOH (pH=13) solutions.
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Fig. S8 (a) The HER polarization curves of commercial Pt/C and as-prepared Au—
Ag/rGO under different Au-Ag loadings. (b) and (c) Tafel plots recorded on the
corresponding catalysts in 0.5 M H2S04 solution.

For compared with Pt/C (20 wt%) under the similar metal loadings. We decreased the
Au-Ag loadings and prepared Au-Ag decahedra/rGO (Au-Ag loading: 23.6 wt%) and Au-Ag
icohedra/rGO (Au-Ag loading: 21.3 wt%). As Fig. S8 shown, the electrocatalytic activity of
Au-Ag icohedra/rGO (21.3 wt%) was a little lower than that of Au-Ag icohedra/rGO (50.6
wt%) and the Tafel slope of 47 mv dec” was a little larger than that of Au-Ag icohedra/rGO
(39 mv dec'). When the Au-Ag decahedra loadings decreased to 23.6 wt%, the
electrocatalytic performance was also lower than that of Au-Ag decahedra/rGO (52.3 wt%)
and the Tafel slope of 54 mv dec” was closed to that of Au-Ag decahedra/rGO (52.3 wt%). It
demonstrated that the Au-Ag loadings of Au-Ag/rGO hybrids has a small effect on the
electrocatalytic activity for HER.



Table S1. The specific surface area and pore volume of Au—Ag NCs/rGO

Sample Sger Viore
(m”g™) (cm’g™)
rGO 46.3 0.14
Au-Ag
83.4 0.26
decahedra/rGO
Au-Ag
_ 89.9 0.33
icosahedra/rGO

“Nitrogen physisorption measurements were performed at liquid-nitrogen temperature with a
Micromeritics TriStar 3020 apparatus. Prior to the measurements, all samples were
vacuum-degassed at 373 K for 12 h. The total surface area was determined by the BET
method. The pore size distribution profile and the mesopore volume were obtained by the
BJH method with the N, desorption isotherm.

From Table S1, we could found that the specific surface area (Sggr) of Au-Ag decahedra/rGO
and Au—Ag icosahedra/rGO were 83.4 and 89.9 m” g, which were similar to the Sggr of GO

(~46.3 m* g'"). The pore volume of rGO and Au-Ag NCs/rGO were all small.



Table S2. Performance of Au-based catalyst for HER and several results from previous
published works

Ref. Catalyst Scanrate  Solution  Temperature Tafel slope
(mV/s) (°C) (mV dec?)
This Au-Ag 05M Room
) 10 39
work icosahedra/rGO H,SO0, temperature
o5M Room
1 Pd-Au/CFP 5 47
H,S0, temperature
05M Room
2 Au NPs/rGO 5 39.2
H,SO, temperature
. 05M Room
3 NiAu/Au 2 36

H,SO, temperature
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