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	Category
	Alloy
	Overpotential (mV)
	Tafel Slope (mV dec−1)
	Ref

	HE
	FeCoNiAlTi
	88.2
	40.1
	1

	HE
	FeCoNiWMo
	35
	31
	2

	HE
	NiFeCoCuTi
	134
	43
	3

	HE
	CuAlNiMoFe
	23
	50
	4

	HE
	NiCoFeMoMn
	14
	29
	5

	HE
	FeCoNiCu
	155
	167.8
	6

	HE
	FeCoNiAlTi
	88.2
	40.1
	7

	HE
	FeCoNiAlTi
	88.2
	40.1
	1

	HE
	NiCoFeMnCrP
	220
	94.5
	8

	HE
	NiFeMoCoCr
	172
	66
	9

	HE
	NiCoFeMoMn
	14
	29
	5

	HE
	NiFeCoWMo
	171
	83
	10

	HE
	NiFeCoCrMn
	191
	84.7
	11

	HE
	NiFeCoCrMn
	168
	180
	12

	HE
	NiFeCoCrCu
	102
	68
	13

	HE
	NiFeCoCrCu
	84
	62
	14

	HE
	NiFeCoMnPO
	43
	33.5
	15

	HE
	NiFeCoMnV
	7
	147.5
	16

	HE
	NiFeCoMnSn
	4.3
	 59.7
	17

	HE
	NiFeCoCuMo
	7
	34.7
	18

	HE
	NiFeMoCoCr
	172
	66
	19

	HE
	CoNiCuPd 
	60
	116
	5

	HE
	CoFeNiMnCr
	345
	173
	20

	HE
	FeCoNiAlTi 
	88.2
	40.1
	1

	LE
	CoSx/MoS2LE
	200
	110
	21

	LE
	NiSx/MoS2LE
	180
	100
	21

	LE
	N-Ni3S2
	155
	113
	22

	LE
	NiMoP
	400
	163
	23

	LE
	NiMnP
	490
	238
	23

	LE
	NiFeP
	690
	116
	23

	LE
	NiCoP
	530
	116
	23

	LE
	Ni2P
	710
	103
	23

	LE
	Ni3P:Mo
	20
	85
	24

	LE
	Ni3P:Fe
	46
	86
	24

	LE
	NiCoP-CoP/NF
	73
	91.3
	25

	LE
	Ni2P@CoP/NF
	61
	55
	26

	LE
	CoP/Ni2P@HPNCP
	106
	61.89
	27

	LE
	CoP@NC/GR
	105
	125
	28

	LE
	Ni-Ni3C/CC
	98
	88.5
	29

	LE
	V-Co4N
	37
	44
	30

	LE
	Co4N
	93
	117
	30

	LE
	Mo2N-CoxN-5
	29
	81
	31

	LE
	Ni3N/Ni/NF
	12
	29.3
	32

	LE
	NiO NRs-m-Ov
	113
	100
	33

	LE
	Ni/NiO-cp
	72
	93.8
	34

	LE
	NSG@CNT-2
	350
	89
	35

	LE
	NG - Graphene
	259
	73.2
	36

	LE
	G-EX-ST
	194
	80
	37

	LE
	Ni-Co nanocones
	86.7
	69.8
	38

	LE
	NiMo MT/NF
	119
	119
	39

	LE
	Ni-Mn-P
	113
	74
	40

	LE
	15Mn-CoP
	100
	53
	41

	LE
	Co@NPC-F4
	259
	99
	42

	LE
	Co-Ni/NCNFs
	86
	152.3
	43

	LE
	Ni-Cu-3.0
	128
	57.2
	44

	LE
	Ni-Mn3O4/NF
	91
	110
	45

	LE
	MoNi hollow structure
	38
	31.4
	46

	LE
	MoS2@Ni/CC
	91
	89
	45

	LE
	CoS2 nanotubes / carbon cloth
	193
	88
	45

	LE
	FeS2/CoS2
	78.2
	44
	47

	LE
	Co3S4/EC-MOF
	84
	82
	48

	LE
	NiSe/NF
	96
	120
	49

	LE
	o-CoSe2/P
	104
	69
	48

	LE
	c-CoSe2
	200
	85
	50

	LE
	Mo₂C-GNR,
	217
	64
	51

	LE
	MoC-Mo₂C
	120
	42
	52

	LE
	Mo₂C nanooctahedrons
	151
	59
	53

	LE
	MoC@GS
	77
	50
	54

	LE
	HC NiCo/C
	98
	96
	55

	LE
	Ni/NiO
	226
	135
	56

	LE
	Ni1.5Co0.5@N-C NT/NF
	114
	117
	57

	LE
	NiFe2O4/N-graphene
	184
	102
	58

	LE
	Ni/MoC /NC-100
	161
	105
	59

	LE
	Co(OH)2-MoS2 
	89
	53
	60

	LE
	Cr-Co4N 
	21
	38.1
	61

	LE
	Ni3N-V2O3 
	57
	50
	62

	LE
	O–NiCu
	23
	34.1
	63

	LE
	Ni/Y2O3
	61.1
	52.8
	64

	LE
	1T-MoS2/Ni(OH)2
	57
	30
	65

	LE
	Ni(OH)2-NiMoOx 
	36
	38
	66

	LE
	Ni(OH)2/NiMoPOx 
	51
	33
	67

	LE
	Mo-NiO/Ni
	50
	86
	68

	LE
	LixNiO/Ni 
	36
	50
	69

	LE
	Ni5P4@NiCo2O4 
	27
	27
	70

	LE
	Ni0.2Mo0.8N/Ni 
	14
	33
	71

	LE
	Cu NDs/Ni3S2 
	128
	76.2
	72

	LE
	CoP-CeO2 
	43
	45
	73

	LE
	Co4N-CeO2/GP 
	24
	61
	74

	LE
	NiCo-CeO2/GP 
	34
	49.1
	75

	LE
	V-CoP@a-CeO2 
	68
	48.1
	76

	LE
	CoW(OH)x 
	73.6
	149.5
	77

	LE
	NiCo
	200
	118
	78

	LE
	NiCr
	100
	118
	78

	LE
	Ni2P
	255
	100
	79

	LE
	NIP
	350
	132.2
	61

	LE
	Ni3Se2
	203
	79
	80

	LE
	Ni-Co
	107
	120
	81

	LE
	NiCo/NiCoOx
	155
	35
	82

	LE
	Co3O4/Co/NF
	90
	44
	83

	LE
	Ni/NiO
	145
	43
	84

	LE
	Ni(OH)2/MoS2/CC
	80
	60
	85

	LE
	FeNi-N/CFC
	106
	115
	57

	LE
	FeNi3/NiFeO
	99
	45
	86

	ME
	MoCoCu-P
	64.7
	87.7
	87

	ME
	NiCo(CrV)
	87
	96
	88

	ME
	CoFePO
	88
	38
	89

	ME
	NiFe-POx/NFF
	110
	123
	90

	ME
	Fe-CoP/Ti
	78
	82
	91

	ME
	NiCo(CrV)
	119
	105
	88

	ME
	NiCoCr 
	205
	159
	88

	ME
	NiCoV
	232
	169
	88

	ME
	Ni(OH)2/NiMoPOx/NF
	51
	33
	67

	ME
	Co–Mn–Sn
	136
	111
	92

	ME
	CoFeNi
	326
	192
	20

	ME
	CoFeNiMn
	335
	194
	20

	ME
	CoFeNiCr
	338
	167
	20

	ME
	MoS2/CoNi2S4
	78
	67
	93

	ME
	CoNiPt 
	25
	43
	94

	ME
	NiCoCr
	110
	109
	78

	ME
	Ni-Co-Fe
	91
	86
	95

	ME
	NiCoP/rGO
	209
	124.1
	96

	ME
	Ni57Co24Fe
	50
	84
	97

	ME
	Co53Ni33Fe
	240
	100
	98

	ME
	Ni-Co-S/CF
	140
	96
	99

	LE
	Fe/CoP/Ti
	78
	75
	100

	NM
	Pt/VG Ar-5
	150
	36
	101

	NM CA
	Ru-g-C3N4-C-TiO2
	107
	83
	102

	NM CA
	Ru-S/N-C
	10
	36
	103

	NM CA
	Rh NCs/NHCAs
	7
	24.5
	104

	NM CA
	RFNOH-10
	13
	30
	105

	NM CA
	1.08 wt.% Pt/N-Mo2C
	100
	108.63
	106

	NM CA
	Er-WS2-Pt
	195
	65
	106

	NM CA
	Pt@PCM
	139
	73.6
	106

	NM CA
	NiFe LDH-Pt 
	101
	127
	107

	NM CA
	NiFe LDH-Pt co-precipitated
	128
	188
	107

	NM CA
	RuO2/Co3O4
	89
	91
	45

	NM CA
	Pt/C
	40
	29.5
	44

	NM CA
	Pt/C on NF
	40
	43
	49

	NM CA
	FeCoCuPd
	63
	107
	5

	NM CA
	Pt/c
	76
	42
	88

	NM CA
	Pt
	281
	217
	20

	NM CA
	NiPt3@NiS/NF 
	12
	24
	108

	NM CA
	Ru/(Fe,Ni)(OH)2 
	13
	30
	105

	NM CA
	RuAu SAAs 
	24
	37
	25

	NM CA
	Pt/Ni(HCO3)2
	27
	45
	109

	NM CA
	Ni5P4-Ru 
	54
	52
	110

	NM CA
	Ru2P/WO3@NP
	15
	18
	111

	NM CA
	CoRu/CQDs
	18
	38.5
	112

	NM CA
	Pt/MgO
	39
	39
	113

	NM CA
	Ru@MnO2–x
	18
	26
	114

	NM CA
	Ru/NaCoO2
	24
	29
	115

	NM CA
	P-Ni2P/Ru NCs
	45
	54.2
	116

	NM CA
	PtRu NCs/BP [81]
	22
	19
	117

	NM CA
	RuPdNi [82]
	20
	65
	118

	NM CA
	Pt/Ni3N NSs/Ni mesh
	50
	36.5
	119

	NM CA
	Pt13Cu73Ni14/CNF-CF
	150
	54
	120

	NM CA
	Pt/C/CC
	38
	68
	121

	NM HE
	PtAuPdRhRu/C
	190
	62
	122

	NM HE
	PdFeCoNiCu/C
	18
	39
	123

	NM HE
	PtNiFeCoCu/C
	11
	30
	124

	NM HE
	Pt18Ni26Fe15Co14Cu27/C
	11
	30
	125

	NM HE
	PtNiFeCoCu26/C
	11
	30
	126

	NM HE
	Pt21Ni27Fe19Co17Cu16/C
	12
	36
	126

	NM HE
	Pt15Ni24Fe13Co13Cu35/C
	15
	45
	126

	NM HE
	FeCoPdIrPt/GO
	42
	82
	127

	NM HE
	AlNiCoRuMo
	25
	30.3
	128

	NM HE
	AlNiCoRuMo
	24.5
	31.4
	128

	NM HE
	Al82Ni6Co3Mn3Y3Au3
	24
	43
	129

	NM HE
	PdFeCoNiCu
	18
	39
	130

	NM HE
	PdPtCuNiP
	32
	37.4
	123

	NM HE
	PtMoPdRhNi 
	9.7
	25.9
	131
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	Substrate a)
	Bath b)
	Current Density c,d)
(mA/cm2)
	pH
	Temperature (T)
	Time (min)
	Stirring (rpm)
	Morphology
	Thickness (µm)
	HER n10 e)
	OER n10 e)
	Ref

	NiFeCoWMn
	CP
	Aq Cl
	PC
	8000c  0.2/0.8
	9.8
	53
	50
	-
	Granular
	-
	32 f)
	595 f)
	132

	NiFeCoWCu
	Fe
	Aq SO4
	DC
	50, 100 
	0.5-4.5
	10
	60 
	-
	Cauliflower
	0.5
	-
	247.3
	133

	NiFeCoWCu
	Ag
	Aq SO4
	DC
	50
	8
	65
	30
	0
	Spherical granules
	-
	-
	-
	134

	NiFeCoWMo
	Brass
	Aq SO4
	DC
	10-100
	5
	25
	13
	-
	-
	0.2-0.3
	-
	-
	135

	NiFeCoWMo
	Cu
	Aq SO4
	PC
	-
	4
	40
	25
	450
	Globular
	40 
	-
	-
	136

	NiFeCoWMo
	Cu
	Aq SO4
	DC
	75-80
	5
	60
	-
	250
	-
	40
	-
	-
	137

	NiFeCoWMo
	Cu
	Aq SO4
	DC
	75-80
	5
	60
	-
	250
	Granular
	40
	-
	-
	138

	NiFeCoWMo
	Cu
	Aq SO4
	DC
	75
	5,6,7
	60
	
	250
	Cauliflower
	38
	171
	-
	139

	NiFeCoWP
	Cu
	Aq SO4
	DC
	30-100
	5.5
	50
	- 
	0-100
	Globular
	-
	-
	-
	140

	NiFeCoCr 
	Cu
	Aq SO4
	DC
	250
	2.5
	24.85
	30
	-
	Globular
	5.2 
	-
	-
	11

	NiFeCoCr
	Cu
	Aq SO4
	DC
	150 - 350
	1.5-3.5
	20-60
	60
	-
	Globular
	-
	-
	-
	141

	NiFeCoCr
	Cu
	Aq SO4
	DC
	25
	1.5
	30
	30
	200
	Colony
	8.6
	-
	295
	142

	NiFeCoCrMn
	Steel
	Aq Cl
	DC
	400
	1.5
	30
	15
	850
	Globular
	-
	-
	-
	143

	NiFeCoCrMn-MoS2
	CC
	Aq NO4
	CV
	-1.2 - +0.2V
	-
	-
	30,90
	-
	Globular
	-
	-
	210
	144

	NiFeCoCrMn
	Al
	DMF:CH3CN
Cl
	V
	2.5V
	-
	25
	-
	-
	Globular
	100
	-
	-
	14

	NiFeCoCrMn
	Cu
	DMF:CH3CN
Cl
	PC
	−2.0 V, −2.5 V, −3.0 V
	-
	40
	10
	-
	Spherical particles
	0.5 - 1.5
	-
	295
	145

	NiFeCoCrMn
(oxide)
	CF
	Emul Cl
	DC
	-1.5V
	-
	-
	10
	-
	Nanoparticles
	NP size
0.002−0.05
	-
	185
	146

	NiFeCoCrMn
	Cu Foam
	Aq Cl
	DC
	-1, -1.1, -1.2V
	3.5
	28
	10
	-
	Ultrafine particles
	-
	191 
	-
	147

	NiCoCrMnFe
	Ni Foam
	Aq Cl
	
	5
	-
	-
	60
	-
	Globular
	
	
	317 h)
	148

	[bookmark: _Hlk184049655]NiFeCoCrMn
	Ni Foam
	DM:CH3CN
Cl
	PC
	-5V 0.5/0.5
	-
	45
	20
	-
	Nanoparticles
	-
	168
	231
	149

	NiFeCoCrMnP
	Ni Foam
	Aq Cl,NO4
	DC
	-2V
	-
	-
	7
	-
	Nanosheets
	-
	51 g)
	268 g)
	15

	NiFeCoCrCu
	Steel
	Aq Cl
	DC
	40 
	1.5
	30
	15
	-
	Granular
	3–5 
	-
	-
	150

	NiFeCoCrCu
	Steel
	Aq Cl
	DC
	160
	1.5
	30
	15
	850
	Globular
	-
	-
	-
	143

	[bookmark: _Hlk184049800][bookmark: _Hlk184049817]NiFeCoCrCu
	Ni Foam
	Emul Cl
	CV
	+0.1 to -1.2 V
	-
	-
	-
	-
	Nanoparticles
	1 
	102
	235
	151

	NiFeCoCrCu
	CP
	Aq Cl
	DC
	1500
	-
	25
	20s
	-
	Dendritic
	-
	84
	-
	16

	NiFeCoCrCuP
	SS
	Aq Cl
	DC
	2.8V
	-
	-
	3 
	-
	Dendritic
	-
	423 h)
	365 h)
	17

	NiFeCoCrAl
	Steel
	Aq Cl
	DC
	200
	1.5
	30
	1
	850
	Globular
	-
	-
	-
	143

	NiFeCoMn
	CP
	Aq Cl
	PC
	8000c 0.2/0.8
	9.8
	53
	50
	-
	Granular
	-
	193 f)
	608 f)
	132

	NiFeCoMn
	Ni Foam
	Aq NO4
	DC
	-1V
	-
	-
	-
	-
	Nanosheets
	-
	-
	291 h)
	152

	NiFeCoMnCu
	Cu foam
	Aq SO4
	DC
	-16V
	-
	2
	4
	-
	Nanoparticles
	19.8 mg/cm2
	190 h)
	260 h)
	153

	NiFeCoMnCu
	Steel
	Aq Cl
	DC
	100
	1.5
	30
	15
	300
	Granular
	-
	-
	-
	18

	NiFeCoMnCu
	Cu
	Aq. SO4
	DC
	3000
	2
	-
	7
	-
	Leaf/feather-like
	-
	200h)
	251 h)
	154

	NiFeCoMnPO
	Ni Foam
	Aq SO4, NO4
	DC
	-1.8V
	2
	-
	13
	-
	Nanosheets 
	-
	
43
	
252
	155

	NiFeCoMnAl
	CP
	Emul CL
	DC
	-2.8 V
	-
	-
	30
	-
	Globular
	-
	-
	190
	156

	NiFeCoMnAl
	Steel
	Aq SO4, Cl
	DC
	55
	1.5
	30
	20
	350
	Granular
	10
	-
	-
	157

	NiFeCoMnV
	Ni Foam
	Aq SO4, Cl
	DC
	50,100,150,200
	6-7
	25
	60
	-
	Raspberry-like
	-
	7
	-
	158

	NiFeCoMnSn
	Ni Foam
	Aq SO4, Cl
	DC
	200
	5.4
	10
	30
	-
	Cauliflower
	-
	4.3
	-
	159

	NiFeCoCuZn
	Ti
	Aq SO4, Cl
	PC
	-1.5V  
	-
	25-55
	-
	-
	Granular
	-
	-
	-
	160

	NiFeCoCuZn
	Ti
	Aq SO4
	PC
	1.5V
	0.5-4.5
	22-55
	-
	0-500
	Globular
	-
	-
	-
	161

	NiFeCoCuMo
	Ni Foam
	Aq Cl
	PC
	4000c 0.2/0.8
	9
	50
	-
	300
	Cauliflower
	
	7
	194
	90

	NiFeCoMoZn
	Ni Foam
	Aq SO4
	PC
	-2V 0.5/0.5
	-
	25
	3000c
	
	Nanosheets
	
	
	248
	162

	NiFeCoMoCrOOH 
	CC/BiVO4
	Aq N
	DC 
	-1V (5 cycles)
	-
	-
	10,15,20
	-
	Filiform structures
	0.005
	-
	172
	163

	NiFeCuMoMn
	Fe
	Aq SO4, Cl
	DC
	50
	5.5
	-
	30
	-
	Cauliflower
	-
	 371 i)
	-
	164

	FeCoMnCu(Ni)
	Fe
	Aq SO4
	DC
	10, 50, 100
	6.5
	
	60
	-
	Cauliflower
	-
	-
	226 
	 165

	NiFeCoCrMnMo
CrCoFeNiCu
	Cu
	Aq SO4
	DC 
	65
	7
	70
	-
	250
	Granular
	33 
	-
	-
	166

	a) CP - Carbon paper; CC - Carbon cloth; CF - Carbon fiber; SS - Stainless Steel; GC – Glassy carbon
b) ‘Aq’ stands for aqueous electrolyte, ‘Emul’ (short for emulsion) refers to a mixture of organic and aqueous phases. Cl, SO4, and NO4 denote the salt precursor chlorides, sulfates, and nitrates, respectively. DMF – Dimethylformamide.
c) DC - Direct current; PC - Pulse current; CV - Cyclic voltammetry
d) When reporting PC, the first value specifies the number of cycles if it ends in "c," or the voltage if it ends in "V." The second value indicates the duration of the "on" and "off" times
e) n10 - Overpotential calculated at 10mA
f) Results reported for acid electrolyte conditions
g) Hydrazine containing alkaline electrolyte 
h) Overpotential reported at 100mA (n100) 
i)  natural seawater 153
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