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Binding energy calculations

Binding energy of first and nth O atom adsorption is calculated according to equations
1 and 2, respectively. The average binding energy of O atoms with pure graphene is
calculated according to equation 3. The average binding energy of O atoms on
strained graphene is also calculated according to equation 3; the only difference is that
the total energy of pure graphene (Egraphene) and graphene-oxygen complexes (Egraphene

+ (n) oxygen) 18 calculated including strains (-5% to +5% with a increment of 1).

E BE( 1 St) =E graphenetoxygen ~ E graphene ~ onygen (1)
EBE(nSt) =E graphene + (n) oxygen ~ Lgraphene + (n-1) oxygen ~ onygen (2)
EBE(average) = [Egraphene + (n) oxygen ~ L«graphene — n* onygen]/ n (3)

Where, Egg is the binding energy, Egraphene + (n) oxyeen 15 the total energy of graphene
adsorbed with n O atoms, Egphene 1S the total energy of graphene, Eqyyeen 1s the total

energy of O atom.



EBE: 241eV

Fig. S1. Structure and binding energy (Egg) of of oxidized graphene with one epoxy

group.

a. Fpg—-2.67¢V; b. Egg= -1.93eV; c. Eg=-2.89¢V, d. Egg=-3.00¢V, e. Ege=-295¢V;
EBuckling: 0.90eV EBuckling: 1.08 eV EBuckling: 0.86¢eV EBuckling: 0.76 eV EBuckling: 0.79 eV

Fig. S2. Structure, binding energies (£gg) and buckling energies (Egyckiing) 0f oxidized

graphene with two epoxy groups. The red color text indicates the charge on O atom.



a Epp=-2.10eV b. Fpp=-2.78 ¢V ¢ Fpp=-3.02eV d. Fpg=-2.82eV

e Fpp=-299¢V g Lp=-2.05¢V h. Fpp=-2.93 eV
ﬁ

i, Fpp=-3.18 eV J Eer=-291eV k. Fpp=-2.98 ¢V

ﬁ m

m. Fpg=-2.31eV n. Fpp=-2.58 eV 0. Fpr=-2.41eV p. Epp=-2.64 ¢V
ﬁ w

q. Fpe=-2.79 ¢V

Fig. S3. Structure and binding energies (Egg) of oxidized graphene with three epoxy

groups.



Fig. S4. Structure of oxidized graphene with (a) zigzag epoxy chain, (b) epoxy pair,

ep and (c) carbonyl pair, cp.
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Fig. S5. Top view and side view of structure of graphene with strain (from -5% to

+5%).
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Fig. S6. Average binding energy of O atoms adsorption on graphene edge as a
function of applied compressive and tensile strain. AE, ZE, AMC and ZZC indicate
armchair edge zigzag edge, armchair epoxy chain and zigzag epoxy chain,

respectively.



