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Fig. S1 Raman spectrum of the boron-doped carbon sheets.
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Fig. S2 (a, b) SEM images of the FeEOOH/boron-doped carbon nanosheets; (c) XRD
pattern of the samples.
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Fig. S3 Discharge-charge voltage profiles of FeOOH/boron-doped carbon nanosheets
(a) and boron-doped carbon nanosheets (b) electrode at the 1st, 2nd, and 3rd cycles at

a current density of 100 mA g!.
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Fig. S4 XRD pattern of the hierarchical boron-doped carbon nanosheets/Fe;O4

obtained after being annealed in a nitrogen atmosphere at 350 °C for 2 h.
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Fig. S5 TGA curve of the composites of boron-doped carbon nanosheets and Fe;04

nanoneedles obtained under air atmosphere.
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Fig. S6 HRTEM image of Fe;0,4 nanoneedle.
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Fig. S7 FT-IR (a) and XRD (b) spectrum of the boron-doped carbon nanosheets

before/after annealing.
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Fig. S8 Nyquist plots of the boron-doped carbon sheet and Fe;04/ boron-doped

carbon sheet composites.

Electrochemical impedance spectroscopy (EIS) was carried out on the anode materials
after the coin cell was discharged and charged for 2 cycles, meanwhile the SEI film
should be formed. The amplitude of 5 mV versus the open circuit potential and the
frequency range of 0.01 Hz-100 kHz were set for the EIS measurement. The high
frequency semicircle in the EIS can be attributed to the resistance of the electrolyte.
The middle frequency semicircle corresponds to the charge transfer resistance arising
from the charge transfer through the electrode-electrolyte interface. The sloping line
at low frequency is known as Warburg impedance, which is due to the lithium ions
diffusion/transport in the electrolyte to the electrode surface.l'"”) Apparently, the
diameter of the semicircle for carbon sheets electrode in the high-medium-frequency
region is significantly smaller than that of Fe;O4/boron-doped carbon sheet composite.
This indicates that carbon sheet electrodes possess lowest contact and charge-transfer
impedances, which can lead to rapid electron transportation during the
electrochemical process. The slope of Fe;04/ boron-doped carbon sheet electrodes is
higher than that of carbon sheet electrodes in the low-frequency region suggesting that
the faster ion diffusion in the Fe;0,4/ boron-doped carbon sheet electrodes and thus

result in excellent rate performance.



Fig. S9 SEM images of the composite of boron-doped carbon sheets and Fe;O4

nanoneedles after 400 cycles’ discharging/charging at a current of 100 mA g-'.
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