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Figure S1 FTIR of high methylated citrus pectin (DM = 76%, Mw =  50 kg/mol) (CP1),  low methylated citrus pectin 
(DM = 50%, Mw =  98 kg/mol) (CP2) and apple pectin (DM = 55%, Mw =  262 kg/mol) (AP)
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Figure S2 TGA curves of of high methylated citrus pectin (DM = 76%, Mw =  50 kg/mol) (CP1), low methylated citrus 
pectin (DM = 50%, Mw =  98 kg/mol) (CP2) and apple pectin (DM = 55%, Mw =  262 kg/mol) (AP)
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Figure S3: 13C CPMAS NMR spectra of chemically demethylated citrus pectin (CDCP1) compared to 
commercial pectin CP1 
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Figure S4 FTIR spectra of chemically demethylated citrus pectin (CDCP1) and  chemically demethylated apple pectin 
(CDAP)
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Figure S5 Normalized SEC-RI molar mass distribution profiles of CP1, CDCP1,AP and CDAP (by chemical 
demethylation) eluted in H2O/NaNO3/NaN3
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Figure S6 Normalized SEC-RI molar mass distribution profiles of CP1 and EDCP1 (by enzymatic demethylation) eluted 
in H2O/NaNO3/NaN3
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Figure S7 FTIR spectra of EDCP1-2 (DM = 8%), EDCP1-3 (DM = 3% compared to CP1 

(a) 
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Figure S8 SEM images of silicon-based electrodes CP1 as binder from formulation 1 (Spex + magnetic stirring) and 2 
Turbula® + magnetic stirring 
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Table S1. Physico-chemical characteristics of the formulations with the different pectins and loading, porosity, 
adhesion measured.

Pectins DM 
(%)

Mw 
(kg/mol)

Buffer 
solution 

(mL)

Slurry 
pH

Loading 
(mg/cm²)

Porosity 
%

Adhesion

CP1 76 50.2 0.5 3.25 69 3B
CP2 50 9.7 0.7 3.25 75 3B
AP 55 262 0.6 3.25 75 3B
CDCP1 24 26 0.5 3.05 65 3B
CDAP 28 18.2 0.5 3.05 65 3B
EDCP1 24 49.5 0.6 3.05

1.6

65 3B

(a) 
                                                                     

(b) 
               

                              

                                               (c) 

                                              

Figure S9 SEM images of silicon-based electrodes with (a) CP1, (b) CP2 and (c) CDCP1 as binder from formulation 1 
(Spex + magnetic stirring)
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Figure S10 Electrochemical tests, (a) Galvanostatic curve of the 1st capacity loss of a Si/Li half-cell with CP1 as a 
polymer binder at loading of 1, 1.5 and 1.6 mg/cm², Comparison of silicon capacity retention of (b) CP1-based 
anodes after 25 cycles at loading of 1, 1.5 and 1.6 mg/cm²and (c) CP2-based anodes after 20 cycles at loading of 1 
and 1.6 mg/cm²
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Figure S11 : Electrochemical galvanostatic curves of the 1st and 2nd losses of capacity of Si / Li cell of silicon 
composite-based electrodes for A) commercial apple pectin (AP purple) B)24% enzymatically demethylated citrus 
pectin (EDCP1-Pink), C) 28% chemically demethylated apple pectin (CDAP- Orange), D) 24% chemically 
demethylated) citrus pectin (CDCP1- green), E) commercial 50% methylated citrus pectin (CP2 - blue), F) commercial 
76% methylated citrus pectin (CP1 - black), G) sodium carboxymethylcellulose (CMC90 - black), and H) sodium 
polygalacturonic acid (PGANa - red).
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