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Fig. S1 TG curve of another GNS-Fe;04 composite, i.e. GNS-Fe;O4-#, performed under

the same conditions as indicated in Fig. 5.

The result shows that the amount of graphene in the GNS-Fe;O4-# nanocomposite is ~

56.5 wt% after consideration of the combustion of graphene and oxidation of Fe;O4 to

F6203 .
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Fig. S2 Cycle performances of as-prepared TEGO after annealed at 400°C for 4 hours in

Ar atmosphere between 0.0 and 3.0 V vs Li/Li" at a current density of 100mA/g.

It is interesting to note that though the capacity of the TEGO increases after annealed
under Ar atmosphere, however, it keeps decreasing with charge and discharge processes.
This phenomenon is different from the pristine TEGO and GNS-Fe;04 nanocomposites,
which presents a stable cycling performance. The annealing effect on TEGO is needed

further investigation.
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Fig. S3 SEM and TEM images of GNS-Fe;O4 nanocomposites after performing 50
cyclys at 100mA/g. (a)-(b) SEM images of GNS-Fe;O4 nanocomposites with different
magnification, (¢) TEM image of GNS-Fe;O4 nanocomposites, (d) high resolution TEM
image of Fe;O4 nanoparticles anchored on graphene sheets. The inset of (c¢) is the SAED

of GNS-FC304.

Fig. S3 demonstrates the SEM and TEM images of GNS-Fe;04 nanocomposites
after performing 50cyclys at 100mA/g. The cell was detached in a glove box, and then
washed with atone, alcohol and Deionized water in sequence for several times. Due to
the existing trace polymer from the electrolyte during charge and discharge process, the
SEM images are not so clearly observable as the pristine ones. In Figs. S3 (a) and (b), one

can clearly find that dense and slick SEI films are formed. In addition, it also reveals that
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even after long cycles, Fe;O4 nanoparticles are still closely embedded in graphene sheets
and the morphology as well as particles size are almost unchanged compared with the
initial state, which can also be confirmed from low magnification TEM and HRTEM
images in Figs. S3 (c) and (d). In Fig. S3 (c), it verifies the fact that the flexible graphene
sheets effectively prevent the agglomeration of Fe;O4 nanoparticles by relaxing their
strain and stress of volume change during charge-discharge processes, which further
enhance the cyclic stability and rate capacity. In addition, noting that after long cycles,
the Fe;O4 nanoparticle is still polycrystalline as the initial state indicating by the SAED

image of GNS-Fe;0y in the set of Fig. S3 (c¢) and the HRTEM in Fig. S3 (d).
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