Table 1. Calculated natural atomic charges (QNi), electronic configurations (NEC), average Ni-B distances (rNi-B), average Ni-B Wiberg bond orders (WBINi-B(av)), and average B-B Wiberg bond orders (WBIB-B(av)) for the lowest energy structures of NiB2n0/- (n=7-11) clusters at TPSSh/6-311+G(d) level. 
	Clusters
	QNi/e
	Electronic-configuration
	rNi-B(av)/Å
	WBINi-B(av)
	WBIB-B(av)

	NiB14
	2.012
	Ni[Ar] 3d8.854s0.024p0.02
	2.049
	0.539
	0.274

	NiB14-
	2.077
	Ni[Ar] 3d9.244s0.204p1.73
	2.057
	0.529
	0.275

	NiB16
	1.206
	Ni[Ar] 3d9.214s0.194p1.23
	2.239
	0.406
	0.238

	NiB16-
	1.054
	Ni[Ar] 3d9.224s0.194p1.15
	2.243
	0.403
	0.247

	NiB18
	1.220
	Ni[Ar] 3d9.264s0.224p0.22
	2.219
	0.345
	0.221

	NiB18-
	1.299
	Ni[Ar] 3d9.264s0.214p1.09
	2.225
	0.343
	0.222

	NiB20
	0.876
	Ni[Ar] 3d9.154s0.154p0.40
	2.221
	0.274
	0.202

	NiB20-
	0.965
	Ni[Ar] 3d9.144s0.154p0.47
	2.227
	0.271
	0.203

	NiB22
	0.666
	Ni[Ar] 3d9.224s0.174p0.42
	2.137
	0.281
	0.184

	NiB22-
	0.867
	Ni[Ar] 3d9.224s0.154p0.78
	2.167
	0.276
	0.185






















Table 2. The adsorption energy of Ni (Ead, in eV), VIP, VEA, AEA and VDE (in eV), hardness (η, in eV), HOMO-LUMO Gaps (in eV) and zero-point correction (in kJ/mol) of the lowest energy structures of NiB2n0/- (n=7-11) clusters.
	n
	                                           NiBn
	NiBn-

	
	Ead
	VIP
	VEA
	η
	Gaps
	ZPE
	Ead
	AEA
	VDE
	Gaps
	ZPE

	14
	-5.03
	7.43
	1.45
	5.98 
	2.34
	155.62
	-3.56
	1.52
	1.59
	0.89
	144.96

	16
	-4.75
	6.79
	2.27
	4.51 
	0.99
	172.16
	-4.01
	2.33
	2.52
	0.82
	167.33

	18
	-4.22
	7.08
	2.55
	4.53 
	1.12
	195.43
	-3.49
	2.71
	2.87
	0.90
	192.10

	20
	-4.72
	7.46
	2.61
	4.85 
	1.58
	225.77
	-5.17
	2.74
	2.85
	0.79
	221.48

	22
	-4.85
	7.23
	2.56
	4.67 
	1.47
	240.00
	-4.8
	2.73
	2.89
	0.93
	236.44




























Table 3. NICS zz (10-6cgsu) of the lowest energy structures of NiB2n0/- (n=7-11) clusters. 
	Clusters
	NICS(0.0)zz
	NICS(0.5) zz
	NICS(1.0) zz
	NICS(1.5) zz
	NICS(2.0) zz

	NiB14
	-147.62
	-84.15
	-54.45
	-36.21
	-24.60

	NiB16
	-148.99
	-89.59
	-61.09
	-42.28
	-29.51

	NiB20
	-84.08
	-74.32
	-59.53
	-45.97
	-34.89

	NiB22
	-44.38
	-45.32
	-40.96
	-34.31
	-27.26

	NiB14-
	299.21
	122.55
	85.55
	63.87
	45.67

	NiB16-
	341.31
	131.84
	87.98
	65.63
	47.81

	NiB20-
	-90.31
	-80.56
	-64.24
	-49.29
	-37.22

	NiB22-
	-43.12
	-40.79
	-36.52
	-30.62
	-24.43



























Table 4. Calculated thermodynamics parameters of the lowest energy structures of NiB2n0/- (n=7-11) clusters.
	Cluster/parameters
	NiB14
	NiB16
	NiB18
	NiB20
	NiB22
	NiB14-
	NiB16-
	NiB18-
	NiB20-
	NiB22-

	
/eV 
	-72.63
	-82.77
	-93.18
	-104.76
	-114.99
	-68.74
	-79.15
	-89.19
	-100.06
	-109.54

	Cp / Calmol-1k-1
	43.59
	53.39
	58.77
	62.54
	71.52
	46.30
	54.13
	59.96
	64.23
	72.53

	S/ Calmol-1k-1
	90.54
	99.31
	111.22
	116.88
	120.06
	100.09
	102.64
	112.98
	120.21
	121.20


























Table 5. Thermodynamics parameters at different temperatures (T: K, Cp and S: J mol-1 K-1)
	
	T
	200
	298.15
	400
	500
	600
	700
	800

	NiB14
	Cp
	114.98
	182.38
	231.21
	263.01
	284.39
	299.03
	309.45

	
	S
	316.35
	378.82
	442.17
	499.28
	550.74
	597.01
	638.77

	NiB16
	Cp
	152.13
	223.34
	272.55
	305.06
	327.36
	343.05
	354.30

	
	S
	337.19
	415.51
	490.95
	557.35
	616.60
	669.57
	717.26

	NiB18
	Cp
	167.15
	245.89
	302.75
	340.58
	366.52
	384.68
	397.69

	
	S
	379.74
	465.30
	548.48
	622.24
	688.31
	747.51
	800.90

	NiB20
	Cp
	175.44
	261.67
	326.77
	370.91
	401.37
	422.75
	438.15

	
	S
	398.86
	489.03
	578.06
	657.85
	729.86
	794.71
	853.33

	NiB22
	Cp
	200.46
	299.24
	369.87
	416.56
	448.40
	470.57
	486.47

	
	S
	399.45
	502.33
	603.29
	693.00
	773.45
	845.63
	910.69

	NiB14-
	Cp
	125.73
	193.72
	241.17
	271.17
	290.96
	304.34
	313.76

	
	S
	352.04
	418.78
	485.51
	544.63
	597.43
	644.67
	687.05

	NiB16-
	Cp
	154.60
	226.48
	276.23
	308.65
	330.58
	345.81
	356.69

	
	S
	350.08
	429.45
	505.93
	573.12
	633.00
	686.43
	734.46

	NiB18-
	Cp
	172.67
	250.87
	306.56
	343.42
	368.69
	386.35
	399.03

	
	S
	384.97
	472.71
	557.18
	631.66
	698.18
	757.68
	811.24

	NiB20-
	Cp
	182.63
	268.74
	332.08
	374.72
	404.13
	424.89
	439.78

	
	S
	409.78
	502.96
	593.79
	674.63
	747.22
	812.45
	871.32

	NiB22-
	Cp
	204.51
	303.47
	373.46
	419.45
	450.74
	472.46
	488.02

	
	S
	402.50
	507.06
	609.19
	699.65
	780.61
	853.08
	918.35
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