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Fig. S1 (a-c) HRTEM and selected area electron diffraction (SAED) patterns of Fe3QOy,
Fe30,@GO and Fe;0,@rGO@TiO,; (d) SAED image of the selected area in Fig.
Slc.

The SAED image of Fe3O, particles shown as an inset of Fig. S1a illustrates that
Fe3O,4 is a polycrystallinity. The calculated lattice spacings from the diffraction
patterns, with the values of 0.246 and 0.143 nm, match perfectly with that of (311)
and (440) planes of Fe3O, (JCPDS file No. 19-0629). The SAED pattern of
Fes0,@GO (Figure. S1b) shows only diffraction rings without any diffraction dots,
which may be attributed to the existence of the amorphous GO ™. Moreover, the

HRTEM and SAED graph of Fe;0,@rGO@TiO, composites illustrated in Fig. S1c
2



revealed that TiO, nanospheres were successfully deposited on the surface of the
GO-wrapped Fe30,4 particles. Another electron diffraction image of the selected area
in Figure. S1c with distinct diffraction rings was depicted in Figure. S1d. The lattice
spacing calculated from the diffraction rings agrees well with that of (101) planes of
TiO, (JCPDS file No. 21-1272), indicating that anatase TiO, was grown in
Fe;0,@rGO@TiO, successfully and TiO, existed in the composites is also a

polycrystallinity.
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Fig. S2 Raman spectra of GO, Fe30,@GO, Fe;0,@rGO@TiO,.
Fig. S2 shows the Raman spectrogram of GO, Fe;0,@GO and
Fe;0,@rGO@TIO,. As can be seen in the above graph, GO shows an obvious Raman
shift at 1360 and 1602 cm™ corresponding to the D- and G- bands, respectively &I,

The Raman signals located at 218, 285, 376, 501 and 709 cm™, corresponding to the

vibration modes of Fe-O bonds of Fe3O, nanoparticles could be observed in



Fes0,@GO ™. The reason that the D- and G- bands of GO centered at 1358 cm™ in
Fe;0,@GO may be due to overlap of two peaks, one of FezO, at 1300 cm™ ™ and a
GO D band peak at 1360 cm™. Some new peaks occurred at 152, 359, 508, 694 cm™
when TiO, nanoparticles were decorated on the surface of the GO-wrapped Fe30y, all
of which are characteristic peaks of anatase TiO, ®. Besides, the intensity ratio of D-
and G- bands of GO (Ip/lg) changed after depositing TiO, nanoparticles on the surface
of the GO-encapsulated Fe3O, nanospheres through the hydrothermal reaction,
indicating that the structure defects increased after GO was transformed into rGO
partially. The raman spectrum of Fe30,@rGO@TiO is actually a simple combination
of that of Fes04, rGO and TiO,. This illustrates that the combination of the three

components is just a physical force.
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Fig. S3 Effect of dose of H,O, on the degradation of MB without any catalysts at

room temperature and neutral pH.



As can be seen in the Fig. S3, different dose of H,O, just have slight effect on the
degradation of MB and the degradation tendency is similar to the consequence shown
in Fig 4b. These results further confirm that the as-prepared catalysts do have a great
effect on the degradation of MB, and the degradation efficiency can increase as the
amount of H,O; increasing until an optimal point, and a slight decreasing will occur
when the amount of H,0, is beyond the optimum which can be attributed to the side

reaction between H,O, and OH.
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Fig. S4 UV-visible spectra of P25 and Fe;0,@rGO@TiO;

It can be observed from Fig. S4 that FesO,@rGO@TiO, has a more intensive
absorption of visible light compared with P25 due to coexistence of rGO and Fez0,,
Besides, a red shift in the absorption edge is clearly presented, illustrating that the
band gap of TiO, has been narrowed and the electrons in the valance band can be

excited to the conduction band under the visible illumination.
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