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Fig. S1. Sp2 XPS spectrum of milled Si/Gr active material. 
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Fig. S2. Schematic illustration of the silicon surface interaction units for hydrogen bonding with binders and structural changes of the anode during lithiation/de-lithiation due to silicon expansion/contraction. 
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Fig. S3. Differential capacity plots of the anodes containing (a) CMC/SBR, (b) d-Alg, and (c) s-Alg binders during the first 5 cycles at 0.1 C-rate.
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Fig. S4. Differential capacity plots of the anodes containing (a) CMC/SBR, (b) d-Alg, and (c) s-Alg binders during formation cycle and SEI formation peaks.



Table S1. Redox voltage values of the Si/Gr anodes at 0.2 C-rate at 30. cycle obtained from dQ/dV analysis.
	Binder    
	Lithiation (V)
	Delithiation (V)

	
	a-Li2Si
	a-Li2Si
	LiC12
	a-Li3.5Si/LiC6
	LiC6
	LiC12
	a-Li2Si
	a-Si

	s-Alg pH3
	0.30
	0.24
	0.2
	0.1
	0.09
	0.14
	0.23
	0.44

	s-Alg pH7
	0.30
	0.24
	0.2
	0.1
	0.09
	0.14
	0.23
	0.44

	s-AlgpH12
	0.30
	0.24
	0.2
	0.1
	0.09
	0.14
	0.23
	0.44

	CMC/SBR
	0.28
	-
	0.19
	0.09
	0.11
	0.15
	0.24
	-
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Fig. S5. Differential capacity plots of the anodes containing (a) CMC/SBR, (b) s-Alg pH3,  (c) s-Alg, (c) s-Alg pH12 binder at 1st ,5th and 100th cycle.
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