[bookmark: _Toc140494637]Table  1. Composition and PEO process parameters of electrolytes.
	Electrolyte (g/L)
 
Composition
	PEO-T
Transparent
	PEO-S
Suspension

	Na3PO4·12H2O
	10
	10

	Na2SiO3·5H2O
	10
	9

	KOH
	8
	1

	CaH7C3PO6
	2
	-

	CaO
	-
	2.9

	Na2EDTA
	3.67
	-

	σ(mS·cm2)
	40.1
	24.6

	pH
	12.7
	12.92

	Parameters of PEO

	Waveform
	Square

	Voltage (V)
	+350/-50

	Current density (mA/cm2)
	100

	Duty cycle (%)
	50

	Frequency (Hz)
	50

	Time (s)
	300/600/900
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Table  2. Coatings roughness and surface porosity characteristics.
	Parameters
	PEO-T
	PEO-S

	
	300 s
	600 s
	900 s
	300 s
	600 s
	900 s

	Sa (µm)
	0.68 ± 0.05
	0.71 ± 0.0.7
	0.62 ± 0.01
	0.51 ± 0.08
	0.53 ± 0.10
	1.91 ± 0.16

	S10z (µm)
	9.13 ± 2.95
	9.88 ± 3.46
	12.98 ± 1.05
	5.55 ± 1.71
	6.94 ± 0.68
	14.50 ± 1.81

	Thickness (µm)
	5.48 ± 0.94
	6.46 ± 2.24
	7.33 ± 0.99
	8.12 ± 0.46
	10.1 ± 0.52
	15.1 ± 1.99

	Surface pore population density (pore/mm2)
	4.06·106
	4.09·106
	4.17·106
	3.08·106
	3.55·106
	3.99·106

	Pore área fraction (%)
	3.05
	2.74
	2.24
	4.74
	4.42
	1.77

	Average pore size (µm)
	0.28 ± 0.04
	0.24 ± 0.03
	0.25 ± 0.1
	0.32 ± 0.12
	0.28 ± 0.06
	0.25 ± 0.01
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Table  3. EDS analysis (at. %) of  PEO-T and PEO-S coatings ate 300, 600 and 900 s.
	Electrolyte
	Time (s)
	Location
	O
	Na
	Mg
	Si
	P
	K
	Ca
	Zn
	Ca/P

	PEO-T
	300
	Plan view
	55.5
	2.6
	26.7
	7.7
	3.4
	2.2
	1.7
	0.1
	0.50

	
	
	1
	53.4
	1.2
	31.0
	9.1
	4.6
	0.7
	1.1
	0.1
	0.24

	
	
	2
	48.3
	0.3
	44.8
	3.8
	1.9
	0.9
	0.1
	0.3
	0.05

	
	
	3
	33.1
	0.2
	62.0
	2.8
	1.3
	0.3
	0.0
	0.5
	0.00

	
	600
	Plan view
	57.4
	1.6
	27.1
	7.8
	3.6
	1.0
	1.3
	0.2
	0.36

	
	
	4
	50.2
	1.6
	31.9
	8.7
	4.4
	1.4
	1.8
	0.1
	0.41

	
	
	5
	41.7
	0.5
	45.9
	5.7
	3.8
	0.7
	1.0
	0.6
	0.26

	
	
	6
	48.6
	0.4
	47.9
	1.9
	0.7
	0.3
	0.1
	0.2
	0.14

	
	900
	Plan view
	55.6
	2.6
	26.5
	7.6
	3.5
	2.2
	1.7
	0.4
	0.49

	
	
	7
	52.9
	2.2
	30.1
	8.2
	3.5
	1.8
	1.1
	0.2
	0.31

	
	
	8
	41.2
	1.3
	37.2
	10.4
	5.2
	2.0
	2.0
	0.7
	0.38

	
	
	9
	37.1
	0.3
	56.9
	2.9
	1.8
	0.1
	0.1
	0.8
	0.06

	PEO-S
	300
	Plan view
	48.4
	1.7
	34.1
	9.4
	2.7
	0.7
	2.6
	0.4
	0.96

	
	
	1
	37.6
	0.3
	55.7
	4.8
	0.6
	0.0
	0.2
	0.8
	0.33

	
	
	2
	42.7
	2.2
	37.0
	12.9
	2.8
	0.9
	1.3
	0.2
	0.46

	
	600
	Plan view
	34.0
	0.9
	49.0
	11.3
	2.9
	0.3
	1.6
	0.0
	0.55

	
	
	3
	27.0
	0.5
	64.0
	5.6
	1.6
	0.0
	1.3
	0.0
	0.75

	
	
	4
	41.8
	1.9
	39.0
	12
	2.8
	1.0
	1.1
	0.4
	0.39

	
	
	5
	34.1
	0.7
	44.7
	14.7
	4.5
	0.2
	0.3
	0.8
	0.07

	
	900
	Plan view
	11.4
	0.4
	80.0
	4.7
	1.6
	0.0
	1.0
	0.9
	0.63

	
	
	6
	53.7
	3.9
	29.6
	7.8
	3.4
	0.8
	0.8
	0.0
	0.24

	
	
	7
	45.8
	2.2
	34.2
	14.1
	2.9
	0.6
	0.1
	0.1
	0.03
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Table  4. Corrosion characteristics from polarization curves from Figure 5.
	Electrolyte
	Time (s)
	Ecorr
(V)
	icorr
(µA/cm2)
	Epit
(V)

	Mg3Zn0.4Ca
	-1.62
	30.25
	-1.42

	PEO-T
	300
	-1.53
	2.50
	-1.31

	
	600
	-1.50
	3.76
	-1.30

	
	900
	-1.49
	3.02
	-1.28

	PEO-S
	300
	-1.57
	1.97
	-1.36

	
	600
	-1.62
	0.99
	-1.35

	
	900
	-1.60
	0.84
	-1.34
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Table  5. Fitted electrical parameters of EIS spectra after 1 h of immersion in inorganic α-MEM solution.
	Sample
	Time (s)
	Relec
(Ω·cm2)
	CPE1
(µS·sn·cm-2)
	n1
	R1 (Ω·cm2)
	CPE2
(µS·sn·cm-2)
	n2
	R2
(Ω·cm2)
	CPEdl
(mS·sn·cm-2)
	n3
	Rct
(Ω·cm2)
	Rtotal
(Ω·cm2)

	Substrate
	56.9
	26.6
	0.63
	198
	19.7
	0.89
	3014
	2.1
	0.51
	3800
	7068.9
	

	PEO-T
	300
	43.9
	7.3
	0.67
	585.5
	11.9
	0.78
	3002
	26.7
	0.9
	5310.4
	8941.8
	
	

	
	600
	29.5
	2.7
	0.66
	1762
	7.41
	0.69
	13896
	5.78
	0.9
	32523.5
	48211
	
	

	
	900
	34.1
	0.7
	0.75
	1255
	8.6
	0.59
	3419
	12.9
	0.9
	13408.1
	18116.2
	
	

	PEO-S
	300
	36.6
	4.8
	0.64
	839.1
	10.4
	0.68
	12286
	4.44
	0.9
	30760.7
	43922.4
	
	

	
	600
	21.9
	6.0
	0.54
	1036
	10.1
	0.69
	17130
	5.3
	0.9
	38187.9
	56375.8
	
	

	
	900
	74.7
	17.8
	0.54
	298.8
	19.4
	0.77
	5075
	4.3
	0.68
	12301.5
	17750
	
	




Table  6. Corrected H2 volume obtained from Figure 8.
	Electrolyte
	Time (s)
	VH2 corrected (mL/cm2)
	Degradation rate
(mm/year)

	Mg3Zn0.4Ca
	2.6 ± 0.7
	1.04

	PEO-T
	600
	6.4 ± 3.7
	2.57

	PEO-S
	300
	2.5 ± 0.9
	0.72




