Exfoliation of an extruded Mg-4Li-1Ca alloy in presence of glucose and bovine serum albumin
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Fig. S1. Schematic illustration of different sections of extruded Mg-4Li-1Ca.
[bookmark: _Hlk117931293][image: ]
Fig. S2. Average grain size on different surfaces of Mg-4Li-1Ca.
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[bookmark: _Hlk125905196]Fig. S3. Local Average Misorientation map and Local misorientation distribution of Mg-4Li-1Ca alloy, (a) (d) surface section (SS); (b) (e) longitudinal section (LS) and (c) (f) transverse section (TS).
[bookmark: _Hlk135905775]EBSD orientation data was used to determine local dislocations and the dislocation density, and the core average misorientation (KAM) methods were used to quantify the residual stresses within the material 1. In this study, all local dislocation angles greater than 2° were selected and excluded. The local misorientation of a point (500 nm × 500 nm) was determined based on the 24 points around it as follows (Eq. 1):
                                                                  (1)
[bookmark: _Hlk135905788]where, θi represents the local misorientation at the point ‘i’ and  is the misorientation at its neighboring point ‘j’. To extrapolate information about the GND (geometrically necessary dislocation) density, the strain gradient theory was employed using a straightforward method as described in reference (Eq. 2) 2:
                                                                    (2)
[bookmark: _Hlk135905803]where,  is the GND density at the point of interest;  represents the local misorientation; µ is the unit length of the point (500 nm); b is the Burgers vector. For Mg, the constant B is equal to , which we used in the calculation 3,4. Fig. S3 shows the column charts that display the calculated GND density.
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Fig. S4. HER curves of Mg-4Li-1Ca alloys immersed in different solutions for 72 h.
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Fig. S5. Electrochemistry curves of the different faces of Mg-4Li-1Ca alloy.
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Fig. S6. EDS of the corresponding points in Fig. 4j-l.
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Fig. S7. EDS of the corresponding points in Fig. 4m-x.









Table S1. Chemical composition of solution for immersion test (g/L).
	Solution
	NaCl
	KCl
	CaCl2
	NaHCO3
	Glu
	MgCl2·6H2O
	MgSO4·7H2O
	KH2PO4
	Na2HPO4·12H2O
	BSA

	1 g/L Glu
	8.0
	0.4
	0.14
	0.35
	1
	0.1
	0.06
	0.06
	0.06
	-

	2 g/L Glu
	8.0
	0.4
	0.14
	0.35
	2
	0.1
	0.06
	0.06
	0.06
	-

	3 g/L Glu
	8.0
	0.4
	0.14
	0.35
	3
	0.1
	0.06
	0.06
	0.06
	-

	1 g/L Glu +BSA
	8.0
	0.4
	0.14
	0.35
	1
	0.1
	0.06
	0.06
	0.06
	0.1

	2 g/L Glu +BSA
	8.0
	0.4
	0.14
	0.35
	2
	0.1
	0.06
	0.06
	0.06
	0.1

	3 g/L Glu +BSA
	8.0
	0.4
	0.14
	0.35
	3
	0.1
	0.06
	0.06
	0.06
	0.1









[bookmark: _Hlk125905228]Table S2. Electrochemical parameters of polarization curves.
	[bookmark: OLE_LINK2]Solution
	1 g/L Glu
	2 g/L Glu
	3 g/L Glu
	1 g/L Glu+BSA
	2 g/L Glu+BSA
	3 g/L Glu+BSA

	Ecorr (VSCE)
	-1.49
	-1.54
	-1.67
	-1.56
	-1.52
	-1.50

	icorr (×10-5 A·cm-2)
	5.69
	5.81
	13.58
	6.87
	5.94
	3.94









Table S3. Fitting results for EIS spectra of different surfaces.
	Surface
	SS
	LS
	TS

	Rs (Ω·cm2)
	90.60
	147.50
	155.5

	CPE (Ω-1·sn·cm-2)
	1.40×10-5
	1.09×10-5
	7.93×10-5

	n1
	0.73
	0.69
	0.69

	Rf (Ω·cm2)
	148.30
	144.2
	108.70

	CPE2 (Ω-1·sn·cm-2)
	1.79×10-5
	1.36×10-5
	2.28×10-5

	n2
	0.86
	0.79
	0.83

	Rct (Ω·cm2)
	3162
	8375
	2571

	L (H·cm-2)
	2.28×104
	9.74×105
	5.54×104

	Rl (Ω·cm2)
	1.47×104
	2.66×104
	1.89×104

	Chi
	1.65×10-3
	1.28×10-3
	1.42×10-3












Table S4. Fitting results for the EIS spectra in different solutions.
	[bookmark: _Hlk135302135]Solution
	1 g/L Glu
	2 g/L Glu
	3 g/L Glu
	1 g/L Glu +BSA
	2 g/L Glu +BSA
	3 g/L Glu +BSA

	Rs (Ω·cm2)
	90.60
	92.47
	87.59
	74.61
	98.22
	100.20

	CPE (Ω-1·sn·cm-2)
	1.40×10-5
	1.28×10-5
	1.62×10-5
	8.39×10-6
	1.11×10-5
	8.35×10-6

	n1
	0.73
	0.73
	0.72
	0.82
	0.85
	0.85

	Rf (Ω·cm2)
	148.30
	141.70
	155.30
	36.05
	136.60
	119.90

	CPE2 (Ω-1·sn·cm-2)
	1.79×10-5
	1.61×10-5
	1.64×10-5
	2.07×10-5
	9.84×10-6
	9.59×10-6

	n2
	0.86
	0.87
	0.87
	0.80
	0.88
	0.86

	Rct (Ω·cm2)
	3162
	2600
	1424
	1901
	2637
	3162

	L (H·cm-2)
	2.28×104
	1.06×104
	7.92×103
	9.09×103
	4.52×104
	2.80×104

	Rl (Ω·cm2)
	1.47×104
	9.30×103
	9.62×103
	1.20×104
	2.26×104
	1.75×104

	Chi
	1.65×10-3
	1.68×10-3
	1.42×10-3
	5.29×10-4
	7.20×10-4
	1.03×10-3
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