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Supporting Figures

Fig. S1 Low-magnification (a) and enlarged (b) SEM images of r-GO were coated with Fe-

precursor nanoparticles (Fe-precursor@r-GO NPs); Low-magnification (c) and enlarged (d) 

TEM images of r-GO were coated with Fe-precursor.
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Fig. S2 (a) SEM image of r-GO were coated with Fe-precursor nanoparticles; (b) Corresponding 

EDS elemental mappings of C, Fe, O, N, and Cu for the Fe-precursor@r-GO NPs; (c) The EDS 

microanalysis and the corresponding elemental contents on selected areas of the Fe-precursor@r-

GO NPs; (d) Raman spectra of Fe-precursor@r-GO NPs.
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Fig. S3 XPS spectra: (a) wide scan, (b) high-resolution Fe 2p spectra, (c) high- 

resolution O 1s spectra, and (d) C 1s spectra of the α-Fe2O3@r-GO NRAs composite.
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Fig. S4 (a, b) SEM image and corresponding EDS elemental mappings of Fe, O and Cu 

for the α-Fe2O3 NRs; (c, d) SEM image and corresponding EDS elemental mappings of 

C, O and Cu for the r-GO nanosheets.
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The Morphology Evolution: Before the hydrothermal reaction, only some irregular Fe-precursor NPs are 

uniformly scattered on the surface of r-GO sheets (as shown in Fig. 6a). When a small amount of FeCl3 (0.4 

mmol) is added in this system, most Fe-precursor NPs have evolved into densely Fe-precursor nanosheet 

arrays (NSAs) standing upright on the surface of r-GO nanosheets (Fig. 6b). This suggests that 

heterogeneous nucleation of Fe-precursor nansheets on the r-GO sheets has been facilitated by the rapid 

hydrolysis process for lower Fe3+ concentrations. While the amount of FeCl3 increase from 0.8 to 1.2 mmol, 

nanosheets-nanorods hybrid structures are obtained (Fig. 6c and d), which are evident that the rod-like α-

Fe2O3 nanostructures begin to appear and the number of the nanorods gradually increase. This morphology 

change might be due to that the heterogeneous nucleation is impacted by the concentrations of Fe3+. 

Increasing the amount of FeCl3 to 1.6 mmol (Fig. 6e) results in the optimal morphology of α-Fe2O3 

nanorod arrays, which densely standing and homogeneously distributed both on the surface of r-GO sheets. 

Upon further increasing the amount of FeCl3 to 2.0 mmol (Fig. 6f), α-Fe2O3 mainly tended to grow into the 

3D morphology (rods/flower-like) nanostructures, which consist of nanorods with the length ranging from 

dozens to hundreds of nanometers.

Fig. S5 XRD patterns of the α-Fe2O3@r-GO nanostructure arrays at different 

amounts of FeCl3 during the second hydrothermal process: 0.4 mmol, 0.8 mmol, 1.2 

mmol, 1.6 mmol, and 2.0 mmol (marked as α-Fe2O3@r-GO NRAs, α-Fe2O3@r-GO 

NSRAs, α-Fe2O3@r-GO NRSAs, α-Fe2O3@r-GO NRAs, and α-Fe2O3@r-GO NFAs, 

respectively).
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Fig. S6 (a, b) SEM images of the products obtained as the NaNO3 were not added to the 

reaction system; (c, d) SEM images of the products obtained as the r-GO sheets without Fe-

precursor seeds were added to the reaction system.
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Fig. S7 Morphologies of the α-Fe2O3@r-GO NRAs during the second hydrothermal process at various 

reaction stages by setting the reaction time to (a) 0 h, (b) 3 h, (c) 6 h; (d) 9 h; (e) 12 h and (f) 15 h. In 

the beginning, the irregular Fe-precursor NPs are distributed onto r-GO nanosheets surface (Fig. S7a). 

When the hydrothermal reaction was extended to 2 h, some nanoparticles and nanorods are uniformly 

formed on the r-GO surface (Fig. S7b). As shown in Fig. S7c, after reaction for 6 h, some short α-Fe2O3 

nanorods start grew on the surface of r-GO nanosheets.  While to 9 h, the α-Fe2O3 nanorods became 

longer and partially covered on r-GO nanosheets surface (Fig. S7d). With the reaction time increased to 

12 h, we can see that the well-ordered α-Fe2O3 NRAs formed and fully covered on r-GO sheets surface 

as shown by the SEM images in Fig. S7e. Nevertheless, upon increasing the reaction time to 15 h, the 

packing of nanorods becomes dense and some agglomeration starts to appear onto r-GO nanosheets 

surface (Fig. S7f). 
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Fig. S8 Galvanostatic discharge/charge profiles of the α-Fe2O3@r-GO NSAs anode 

(a), α-Fe2O3@r-GO NSRAs anode (b), α-Fe2O3@r-GO NRSAs anode (c), and α-

Fe2O3@r-GO NFAs anode (d) at a constant current density of 200 mA g-1. (d) Cycling 

performance of the anodes at a constant current density of 200 mA g-1.
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Fig. S9 (a) Galvanostatic discharge/charge profiles of original r-GO anode at a constant 

current density of 200 mA g-1. CV curves of the pure α-Fe2O3 NRs anode (b) and the original 

r-GO anode (c) at 0.1 mV s-1 scanning rate. (d) Equivalent circuit and electrochemical 

impedance spectra of the α-Fe2O3@r-GO NRAs after the first and 500th cycles.
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Fig. S10 (a) Low-magnification and (b) high-resolution SEM images of α-Fe2O3 nanorods/r-

GO composite after 500 cycling test.
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Fig. S11 (a) CV curves of the original r-GO anode at 0.1 mV s-1 scanning rate. Galvanostatic 

discharge/charge profiles of the pure α-Fe2O3 NRs anode (b) and the original r-GO anode (c) at 

a constant current density of 200 mA g-1. (d) Equivalent circuit and electrochemical impedance 

spectra after the 1st cycle.
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Fig. S12 (a) Reversible capacity vs. current density (rate capability) for the α-

Fe2O3@r-GO NRAs anode. (b) Cycling performance of the α-Fe2O3@r-GO NRAs 

anode at a higher constant current density of 1.6 C.
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Supporting Tables

Table S1 A survey of electrochemical properties of Fe2O3 (or r-GO)-based and theirs hybrid composites in 
lithium ion batteries.



15



16

Table S2 A survey of electrochemical properties of Fe2O3 (or r-GO)-based and theirs hybrid composites in 
sodium ion batteries.
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