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Figure S1. XPs spectra of (a) C1s, (b) O1s, (c) N1s, (d) Au 4f, (e) Pt 4f

Surface analysis for Au@Pt bimetallic NPs was also carried out using X-ray photoelectron 

spectroscopy (XPS) obtained from JEOL JPS9010 MC photoelectron spectrometer operating 

at 10 kV and 30 mA to generate (Al)Kα radiation. The results obtained were analyzed by 

SpecSurf ver. 1.7.3.9 software.

Resulting Au@Pt nanoparticles were subjected to XPS analysis (figure S2) to confirm the 

underlying surface composition.  Au core was denoted at 88.2 eV and 84.9 eV representing 

Au 4f 5/2 and Au4f 7/2 component respectively confirming bulk metal (Au) in the reaction 

mixture. Also, a prominent peak for Au at 90 eV was observed which can be attributed to the 

electrostatic charging around the metallic cluster due to the polymerizing action of Trp. 

Metallic shell of Pt was observed at 78.6 eV and 75.8 eV. Since, Trp was the only active 

chemical agent used in this reaction, interesting observation was made when C1s, O1s and 



N1s XPS spectra of Au@Pt were observed (amino and carboxyl ends). C1s spectra doublet 

showed the presence of carboxyl group at 286.2 eV along with probable presence of amine 

carboxyl (NH-C=O) peak at 287.7 eV. 

Also, N1s spectra showed remarkable presence of NH4Cl (402.3 eV) in the reaction mixture. 

Peak shifting and broadening can be attributed to the prominent presence of oxygenated 

groups at 535. 3 eV as is the case in carbonyl, carboxyl and oxygenated metallic species.

Figure S2. Polarization curves for the hydrogen evolution reaction on GCE, free Trp, Au NPs, Pt NPs 

and Au@Pt NPs between 0 V and -2 V vs Ag/AgCl at a scan rate of 10 mV/s in 90 mM Tris-HCl 

buffer, pH 8.0
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Figure S3. Visible spectra of Au, Ag and Au@Ag nanoparticles. Inset image depicting 

observed color in each of the above mentioned reaction mixture.

Figure S4. TEM images of Au@Ag NPs clearly depicting the core-shell boundary interface. 

Inset image confirms the crystalline Au (111) core. 
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Figure S5. Visible spectra of Au, Rh and Au@Rh nanoparticles. Inset image depicting 

observed color in each of the above mentioned reaction mixture.

Figure S6. TEM images of Au@Rh NPs. Highlighted area of the boundary interface clearly 

depicts Au (111) lattice fringes.


