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1. Atomic structure of B-graphdiyne unit-cell 
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2. Most stable adsorption sites for Li, Na, Mg and Ca atoms over B-
graphdiyne.

Fig. S1, Atomic structure of B-graphdiyne monolayer.

Table S1, Predicted most stable adsorption sites for the single Li, Na, Mg and Ca adatoms over 
the single-layer B-graphdiyne. Here, Ead, Lx-y, Z and ΔQ depict, respectively, the corresponding 
adsorption energy, distance between the closest x and y atoms, the out-of-plane movement of 
an adatom at the "S" adsorption site (shown in Fig. S1) and the charge transfer from a single 
adatom to the B-graphdiyne monolayer predicted by the Bader charge analysis. 

Most stable  
adsorption sites Li Na Mg Ca

S site S site S site S site
Ead= -1.7 eV Ead= -1.75 eV Ead= 0.65 eV Ead= -1.22 eV

LB-Li= 2.453Å, Z=0.0 Å LB-Na= 2.9 Å, Z=0.0 Å LB-Mg= 2.5 Å, Z=1.38Å LB-Ca= 2.627 Å, Z=1 Å
First

ΔQ= 0.994 |e| ΔQ= 0.993 |e| ΔQ= 1.467 |e| ΔQ= 1.469 |e|
1C top B top B top C3-C3 bridge

Ead= -1.22 eV Ead= -1.34 eV Ead= 0.73 eV Ead= -0.94 eV
L1C-Li= 2.054 Å LB-Na= 2.431 Å LB-Mg= 2.388 Å LC3-Ca= 2.33 Å

Second

ΔQ= 0.988 |e| ΔQ= 0.992 |e| ΔQ= 1.252 |e| ΔQ= 1.4 |e|
B top 1C top B top

Ead= -1.19 eV Ead= -1.32 eV Ead= -0.85 eV
LB-Li= 2.106 Å L1C-Na= 2.45 Å LB-Ca= 2.343 Å

Third

ΔQ= 0.989 |e| ΔQ= 0.992 |e| ΔQ= 1.44 |e|


