Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2017

Theoretical Exploration on the Electronic and Magnetic Properties of (FeCp), (n=1, 2) Ligands

Functionalized Graphene

Supporting Information

a9

Figure S1. 2x2 supercell of (FeCp),@Gs3-D4(a,e), (FeCp),@G33-D,(b,f), (FeCp),@G44-D4(c,g) and
(FeCp),@G,s-Ds(d,h). Black, Orange balls represents carbon atoms; white, purple balls

represent H atoms and Fe atoms.
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Figure S2. Scheme of (FeCp),@Gs3, n=1, 2. Optimized structure of FeCp@Gy4.S;, (FeCp),@Gas-
S, and (FeCp),@Gy,4-S;, respectively. Black, Orange balls represents carbon atoms; white,
purple balls represent H atoms and Fe atoms.
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Figure S3. Density of states plots of FeCp@G33-S and FeCp@Gy,-S.

(

_
=

Q
—

DOS (1/eV)
DOS(1/eV)
DOS(1/eV)

(d) (e) zﬁ 5 (f)
> > >
o o o
[+}] [] [+}]
= 3 [ = =
w20 — w w
-] all e e ° -]
§ 3T g &
0 ERh| Z3 . =
G M K G
FeCp@G,-S, (FeCp),@Gyy-S, (FeCp),@G44-S;

Figure S4. Band structure and the density of states of FeCp@Gys-S,, (FeCp).@G.4-S, and
(FeCp),@Gyq4-Ss.
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Figure S5. Top and side view of CoCp@G44-S1, (CoCp), @G4s-S; and (CoCp), @Gys-D;.
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Figure S6. Top and side view of (NiCp),@G33-D;, NiCp@Ga4-S1, (NiCp),@Gas-S,, (NiCp), @Gya-

Ds, CoOCp@Gas-S1, (CoCp),@Gys-S; and (CoCp),@Gas-Dy,
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Figure S7. The CDD plots of FeBz@G33(a), FeBz@G,4-S(b), (FeCp),@G4s-D4(c), (FeCp),@G44-D,
(d), CoCp@G,4-Si(e), (NiCp).@Gas-S4(f), (CoCp),@G4s-Ds, (NiCp),@G33-Dy, respectively.
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Figure S8. The density of states and bandstructures of CoCp@Gs-S4, (CoCp),@G,s-S; and
(CoCp),@Gys-D,.
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Figure S9. Band structure and the density of states of CoCp@G44-SINiCp@ Gss-S,,
(NiCp),@G4-S;, (NiCp),@G44-D; and (NiCp),@Gys-Ds.



Table S1. Systems (sys), C-C (Dc.c(Cp)) and C-H bond length (D) of Cp ligands, C-C bond length
of graphene (D¢.c(G)) of FeCp@G33s and FeCp@Gy,s.

Sys Dec(Cp)A) Dec(G) (A)  Dew (A)

FeCp@G33-S 1.43 1.42-1.43 1.09

Fe,Cp,@G,,-D:1  1.43-1.44  1.41-1.44 1.09
Fe,Cp,@G,,-D, 1.43-1.44  1.41-1.44 1.09

Fe,Cp,@G,,-D;  1.43 1.42-144  1.09

FeCp@G, -S; 1.43 1.42-1.44 1.09
44
(FeCp),@G_-S, 1.42-1.44 1.41-1.44 1.08-1.09
44
(FeCp),@G -S; 1.42-1.43 1.41-1.44 1.08-1.09
44

(FeCp),@G44-  1.42-1.44 1.41-1.45 1.09
D,

(FeCp),@G44- 1.43-1.44  1.41-1.44 1.09

D,

(FeCp),@G44-  1.43 1.41-1.45 1.09
D3

(FeCp),@G44-  1.43 1.41-1.44 1.09
D4

(FeCp),@G44-  1.43-1.44 1.41-1.44 1.09

Ds



