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1. Determination of the atomic charges

All the atomic charges in our study are determined by the Mulliken population analysis 

combined with the density functional theory (DFT) method at the B3LYP level of theory and 6-

31G(d,p) basis set in the Jaguar package. Figures S1-S illustrate the cluster models utilized to 

calculate the atomic charges and their atomic charges.

Figure S1: The atomic charges for the pristine graphene.
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Figure S2: The atomic charges for the graphene with 1 carbonyl group.
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Figure S3: The atomic charges for the graphene with 2 locally distributed carbonyl groups.
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Figure S4: The atomic charges for the graphene with 3 locally distributed carbonyl groups.
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Figure S5: The atomic charges for the graphene with 4 locally distributed carbonyl groups.
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Figure S6: The atomic charges for the graphene with 2 uniformly distributed carbonyl groups.
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Figure S7: The atomic charges for the graphene with 3 uniformly distributed carbonyl groups.
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Figure S8: The atomic charges for the graphene with 4 uniformly distributed carbonyl groups.
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Figure S9: The atomic charges for the graphene with 1 hydroxyl group.
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Figure S10: The atomic charges for the graphene with 2 locally distributed hydroxyl groups.
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Figure S11: The atomic charges for the graphene with 3 locally distributed hydroxyl groups.
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Figure S12: The atomic charges for the graphene with 4 locally distributed hydroxyl groups.
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Figure S13: The atomic charges for the graphene with 2 uniformly distributed hydroxyl groups.
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Figure S14: The atomic charges for the graphene with 3 uniformly distributed hydroxyl groups.
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Figure S15: The atomic charges for the graphene with 4 uniformly distributed hydroxyl groups.


