











their aqueous solution (0.2 mg/ml). It can be seen that the nano-Fe;O,4 particles are able to readily
disperse in water, which renders them can act as efficient stabilizers to guarantee the exfoliation of
graphene sheets. The size of the water-soluble nano-Fe304 nanoparticles is around 10 nm as displayed
by the high-resolution TEM (HRTEM) image in Figure 1(b). Interestingly, though without the aid of
chemical covalent bonding and m-w interaction, these water-soluble nano-Fe;O, particles, which appear
as dark spots in Figure 1(c), still well spread out in the graphene/Fe;O4 hybrid. The morphology and
dispersion quality of the graphene/Fe;O4 hybrid are also further characterized by AFM. Figure 1(d) and
I(e) display the AFM images and the cross section analyses of pristine GO sheets and reduced
graphene/Fe;O4 sheets deposited onto mica substrates from corresponding aqueous dispersion,
respectively. Analysis of a large number of AFM images revealed most GO sheets had heights of about
0.8 - 1 nm, which is characteristic of a fully exfoliated graphene sheet®*7¥ 1% Noticeable, as depicted
in Figure 1(e), a mass of round surface protuberances with 5-10 nm height, coincident with the TEM
results, are found on the surface of the graphene for graphene/Fe;Os-1 hybrid and some aggregated
nano-Fe304 nanoparticles are also observed. The height of the graphene from the graphene/Fe;Os-1
hybrid is about 0.8 nm, which suggests the existing of water-soluble nano-Fe;O4 particles indeed
prevents the aggregation of the reduced individual graphene sheets.*® Furthermore, instead of depositing
on graphene sheets, a small quantity of these magnetic particles dissociate from the hybrid, indicating
that the requirements of water-soluble nano-Fe;O, particles as effective stabilizers could be farther
decreased. It is important that the possible of altering the content of magnetic nano-Fe;O,4 particles
provides a facile and feasible approach to adjust the performance of the graphene/Fe;O,4 hybrid, such as

conductive, magnetic and switching properties, as stated below.

Table S1. The tensile stress of the pristine graphene and hybrid paper with and without

annealing.

Samples Tensile Stress (MPa)




Graphene paper 8.22

Graphene-annealed paper 9.08

Graphene/Fe;04-1 paper 9.82

Graphene/Fe;04-1-annealed paper 32.05

Graphene/Fes;04-2 paper 23.4

Graphene/Fe;04-2-annealed paper 16.77
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