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Fig. S1: Peak fitting of the XRD peaks to estimate the crystallite size (a, b) Bulk sample L1, 
(c,d) Nanocrystalline sample L2. 

Using silicon standard, we have corrected the FWHM for instrumental broadening and then 

calculated the FWHM using the relation
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The crystallite size has been determined using Debye Scherrer equation  
𝑡 =  

0.9 𝜆
𝛽ℎ𝑘𝑙 cos 𝜃ℎ𝑘𝑙

where λ is the wavelength of the X-rays used, βhkl is the full width at half maximum (FWHM), 
and θ is the Bragg angle. 

Fig S2: SEM images with grain sizes marked for (a) L1 and (b) L2

Fig. S3: XPS Survey scan of samples L1 and L2



Fig. S4: Curves of observed ρ, ,  and 𝜌1 𝜌2 𝜌3


