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Figure S1. a) Raman spectrum of CCDHC; b) Experimental diffraction pattern of CCDHC; c) SEM micrograph of 

CCDHC at 5000x magnification; d) EDX analysis of CCDHC.
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The equations used for the determination of the structural and crystallographic parameters are 

listed as follows:

 (S1)𝐿𝑎 = (2.4𝐸 ―10)𝜆4(𝐼𝐷 𝐼𝐺)
―1

with λ = 532 nm;

 (S2)𝑑002 = 𝜆 2𝑠𝑖𝑛 (𝜃002)

 (S3)𝐿𝑐 = 0.9𝜆 𝛽002cos (𝜃002)

with λ = 0.154 nm, and β002 = Full Width at Half Maximum (FWHM) of the peak associated to 

the 002 reflection plane.
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Figure S2. TGA of the Si/CCDHC composite after ball-mill in O2 atmosphere (heating rate = 10 °C min-1; 

temperature scan range = 30-800 °C).
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Figure S3. a) Cyclic voltammetry of the first two cycles for the bare CCDHC; b) galvanostatic cycles and E vs Q 

profiles obtained at 0.3 A g-1 for the bare CCDHC.

In Figure S3a, a broad signal is present between 0.8 and 0.6 V during the first cathodic scan 

(peak A), which is due to the electrolyte decomposition on the electrode surface to form the SEI 

layer. This process is the main cause for the irreversible capacity also displayed in Figure S3b. In 

the following cycles, this peak disappears, meaning the SEI is completely formed. At lower 

potentials, peak B starts appearing at about 0.1 V. This intense signal is attributed to the 

intercalation of Li+ ions between graphene planes. During the first anodic scan, the peak centered 

at 0.1 V (peak C) can be attributed to the process of de-intercalation of Li+ ions. For both charge 

and discharge, the broadened regions above 0.2 V can finally be associated to the 
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adsorption/desorption of Li from the surface defects of the hard carbon 1. From the second scan 

onwards, the voltammograms are superimposed. Notably, despite the high initial irreversible 

capacity, the coulombic efficiency rapidly rises to values close to 100 %.

Figure S4. a) Galvanostatic cycles and b) E vs Q profiles obtained at 1.0 A g-1 for bare Si nanoparticles with the 

CS/CA binder.

In Figure S4a-b, the bare Si electrode displays the characteristic decay of capacity due to 

repeated volume changes upon cycling, starting with a first lithiation yielding a capacity of 

almost 3000 mAh g-1 but falling to very low values after just few cycles, as a result of 
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delamination and loss of electrical contact. This result further provides confirmation of the 

beneficial effect of CCDHC when coupled to bare Si.

Figure S5. Raman spectrum acquired on the pristine Si/CCDHC electrode evidencing the regions where Chitosan 

signals are expected.

From the Raman spectrum performed on the pristine electrode, no signals related to Chitosan 2 

are detected (green-shaded regions). Hence the signals recorded for the ex-situ measurements are 

related to the presence of decomposition products from the electrolyte and from the VC additive.
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