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Figure S1. XPS spectrum (a) survey scan, (b) broad scan of C, (c) broad scan of N, (d) broad 
scan of O and (e) broad scan of Au.
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The XPS spectrum of CS/Au/MWCNT nanocomposite is presented in figure S1. The 

survey spectrum shows the presence of C, N, O and Au and the absence of impurities in the 

prepared samples. Charge correction was performed taking carbon as the reference. The C 1s 

spectra is deconvoluted into 5 peaks namely, C-C at 284.0 eV, C-C (SP2)/C-H peak at 284.6 

eV, C-O peak at 286.5 eV, C-NHX peak at 288.1 eV and -COO peak at 289.1 eV. The fitting 

of the N 1s spectrum yielded 2 peaks having a binding energy of 399.7 and 400.8 eV, which 

correspond to NH2 and NH3
+, respectively. NH3

+ occurs due to the protonation of amine groups 

of chitosan. A shift of the NH2 and NH3
+ peaks by 0.7 eV and 0.8 eV, respectively when 

compared to pure chitosan, elucidates the binding of Au and/or MWCNT to the amine group 

of chitosan. The O 1s spectrum consists of O=C, O-C and O-H peaks at 531.9, 533.0 and 534.2 

eV, respectively. A shift in the OH peak by 0.9 eV indicates the binding of Au and or MWCNT 

to it. The Au 4f spectrum shows the presence of both 4f7/2 (83.7 eV) and 4f5/2 (87.3 eV) peaks 

separated by 3.6 eV which is the characteristic of metallic gold. Apart from this the gold 

spectrum is also deconvoluted into two more peaks (84.7 eV and 88.3 eV), separated by a 

binding energy of 3.6 eV. These peaks also belong to the Au0 state of gold, but are shifted from 

the original binding energy values of metallic gold by 0.9 eV due to the binding of gold 

nanoparticles to chitosan and also due to the particle size effect.


