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Table S1 Atomic Bader charge before and after the adsorption of H2O molecule.
SnI2-surface Sn2 I4 H2O

Sn site before after before after before after

Charge 13.06 12.98 7.49 7.53 8.01 7.97

net Charge 0.94 1.02 -0.49 -0.53 -0.01 0.03

MAI-surface I15 CH3NH3
+ H2O

CH3NH3
+ site before after before after before after

Charge 7.61 7.60 14.25 14.24 8.01 8.04

net Charge -0.61 -0.60 0.75 0.76 -0.01 -0.04

heterojunction graphene H2O

top C site before after before after

Charge 120.02 120.01 8.01 8.01

net Charge -0.02 -0.01 -0.01 -0.01



Figure S1 Configurations of heterojunctions with vacancy defect in perovskite sufaces. 
(a) Sn vacancy defect VSn; (b) I vacancy defect VI. 

Figure S2 Total and projected DOS of SnI2-terminated (a) and MAI-terminated (b) 
surface of MASnI3.





Figure S3 Configurations at the points of diffusion path of H2O passing through the 
surface. (a) SnI2-terminated surface of MASnI3; (b) MAI-terminated surface of 
MASnI3; (c) graphene/SnI2 heterojunction; (d) graphene/MAI heterojunction.


