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Table S1 Bond Distance (Å) for passivation species after adsorption at different sites (room temperture)
	Species
	Sites
	Interactions
	R(Å)

	MgO
	S1
	
Mg-O
	1.95

	
	S2
	
	1.80

	
	S3
	
	1.80

	
	S4
	
	1.84

	Mg(OH)2
	S1
	OH1-Mg
	2.01

	
	
	Mg-OH2
	2.18

	
	S2
	OH1-Mg
	1.96

	
	
	Mg-OH2
	2.01

	
	S3
	OH1-Mg
	2.17

	
	
	Mg-OH2
	2.12

	
	S4
	OH1-Mg
	1.95

	
	
	Mg-OH2
	1.96

	Mg(CO3)
	S1
	Mg-O2
	2.03

	
	
	Mg-O3
	2.08

	
	
	Mg-C
	2.34

	
	S2
	Mg-O2
	1.95

	
	
	Mg-O3
	1.94

	
	
	Mg-C
	2.26

	
	S3
	Mg-O2
	2.02

	
	
	Mg-O3
	2.05

	
	
	Mg-C
	2.34

	
	S4
	Mg-O2
	2.00

	
	
	Mg-O3
	2.01

	
	
	Mg-C
	2.31


Table S2  The bond interactions, electron density (), and Laplacian of electron density (2) in atomic units corresponding to the bond critical points (BCPs) between before and after adsorption of passivation species. 
                    
	Passivation 
Species
	 (a.u)
2 (a.u) 
	Bond interactions
	Bare 
	After adsorption of passivation species

	
	
	
	
	Sites

	
	
	
	
	S1
	S2
	S3
	S4

	MgO
	
	Mg-O
	0.013
	0.0067
	0.013
	0.013
	0.011

	
	2
	
	0.72
	0.334
	0.780
	0.780
	0.515

	
Mg(OH)2
	
	Mg-O1
	0.015
	0.0075
	0.015
	0.001
	0.008

	
	
	Mg-O2
	0.015
	0.0021
	0.016
	0.003
	0.001

	
	2
	Mg-O1
	0.85
	0.310
	0.610
	0.166
	0.303

	
	
	Mg-O2
	0.85
	0.160
	0.663
	0.201
	0.145

	
Mg(CO3)
	
	Mg-O1
	0.009
	0.000
	0.002
	0.001
	0.010

	
	
	Mg-O2
	0.008
	0.001
	0.006
	0.002
	0.010

	
	
	Mg-C1
	0.0004
	0.000
	0.001
	0.000
	0.002

	
	2
	Mg-O1
	0.434
	0.161
	0.214
	0.170
	0.465

	
	
	Mg-O2
	0.396
	0.201
	0.318
	0.221
	0.439

	
	
	Mg-C1
	0.227
	0.132
	0.169
	0.136
	0.284














         

[bookmark: _GoBack]Table S3 The charge transfer value for Ga, Mg, O, and C atoms for pristine and complexes            systems.

	Passivation species
	Atoms 
	Charge transfer value for various sites at different atoms  (e)

	
	
	S1
	S2
	S3
	S4

	MgO
	Ga(1.74)*
	0.83
	0.33
	0.83
	0.00

	
	Mg(0.36)*
	1.09
	1.33
	1.05
	1.30

	
	O(7.63)*
	8.04
	8.32
	8.05
	8.26

	
Mg(OH)2
	Ga1
	1.73(1.78)*
	0.05(1.74)*
	0.00(1.74)*
	0.11(1.81)*

	
	Ga2
	0.05(0.02)*
	0.00(0.18)*
	2.04(0.12)*
	2.19(0.18)*

	
	Mg(0.03)*
	0.01
	0.63
	0.01
	0.02

	
	O1(7.98)*
	8.06
	8.21
	8.04
	8.05

	
	O2(7.98)*
	8.24
	8.20
	8.20
	8.21

	

Mg(CO3)
	Ga
	0.04(0.02)*
	0.00(0.04)*
	0.05(1.74)*
	0.70(0.02)*

	
	Mg(0.15)*
	0.80
	0.95
	0.62
	0.87

	
	C(0.00)*
	0.00
	0.00
	0.00
	0.00

	
	O1(8.03)*
	8.04
	8.07
	8.02
	8.09

	
	O2(7.97)*
	8.04
	8.06
	8.04
	8.03

	
	O3(7.84)*
	8.02
	8.06
	8.02
	8.00


         ⁎ Denotes charge transfer value for pristine atoms
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Figure S1. Charge density plot of g-GaN@Mg+passivation molecules. (a-d) Mg(OH)2+surface and (e-h) Mg(CO3) +surface.
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    Figure S2. (a) AIMD calculations were conducted on the surface of g-GaN@Mg in the  
    presence of Mg(CO)2 at 500 K (A snapshot of various time scales). (b-c) depict the   
    bond distance and the free energy fluctuations of Mg(CO)2 +g-GaN@Mg during the 10 ps 
    AIMD simulation at 500 K.
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Figure S3. (a) AIMD calculations were conducted on the surface of g-GaN@Mg in the presence of Mg(OH)2 at 500 K (A snapshot of various time scales). (b-c) depict the bond distance and the free energy fluctuations of Mg(OH)2 +g-GaN@Mg during the 10 ps AIMD simulation at 500 K.
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