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Fig. S1. Wide-angle XRD pattern and typical optical image (the inset) of the resulting ZFC
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Fig. S2. TG data for the precursor of ZFC
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Fig. S3. Wide-angle XRD pattern and typical optical image (the inset) of the as-obtained ZZFO



Table S1 Atomic coordinates and occupation numbers for the ZFO in the ZZFO@C

Atom Site g X y Z
Zn 8a 1.4903 0 0 0
Fe 16d 1.3044 0.625 0.625 0.625

O 1921 1 0.16591 2.09577  -1.13885




Table S2 Atomic coordinates and occupation numbers for the ZnO in the ZZFO@C

Atom Site g X y z
Zn 2b 0.9915 1/3 2/3 0
0 2b 1.1282 1/3 2/3 0.38314
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Fig. S4. TG analysis of the core-shell ZZFO@C under air flow with a temperature ramp of 10 °C
min’!
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Fig. S5. Raman spectrum of the as-prepared core-shell ZZFO@C

To further verify the carbon species in the core-shell sample, corresponding Raman spectrum
of the core-shell ZZFO@C from 888 to 2585 cm! is demonstrated in Figure S5. Two typical
vibrational modes of carbonaceous materials, that is, the D-band centered at ~1348 cm™! (4,,) and
the G-band sitting at ~1567 cm! (E»,)," ? are distinctly presented. And the intensity ratio of the D-
to G-band is estimated as ~1.3.

[1] L. Zhou, S. Q. Zhu, H. Cao, L. R. Hou, C. Z. Yuan, Green Chem., 2015, 17, 2373.
[2] L. R. Hou, L. Lian, D. K. Li, G. Pang, J. F. Li, X. G. Zhang, S. L. Xiong, S. L. Xiong, Carbon,

2013, 64, 141.



Zn 2p

Intensity (a.u.)

1000 800 600 400 200 O
Binding energy (eV)

Fig. S6. Overview survey XPS spectrum of the as-prepared ZFC precursor



Fig. S7. FESEM (a) and TEM (b) images of the as-prepared ZFC precursor

The uniform—contrast TEM image of the nanospheres clearly confirms its solid nature.
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Fig. S8. EDXA spectrum of the as-synthesized core-shell ZZFO@C
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Fig. S9. Normalized capacity at each current step (Fig. 6¢) by the average capacity under a current
rate of 100 mA g! of the initial step
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Fig. S10. EIS spectra of the ZZFO@C and ZZFO anodes at an open circuit voltage state using fresh
cells as indicated

As seen from Figure S9, both of the two consist of a semicircle in the high to medium
frequency region (100 — 10 kHz) and an inclined line in the low frequency range from (100 — 0.01
kHz). Of note, the diameter of high-frequency semicircle for the ZZFO@C anode is obviously
smaller than that of the ZZFO, which indicates the smaller charge-transfer resistance (Rct) of the
fresh ZZFO@C. After fitted, the Rcr values are 287 and 176 Ohm, respectively, for the ZZFO and
Z7ZFO@C. In addition, the intersections of these EIS plots with the X-axis, which represent solution
resistance (R;), including the resistance of the electrolyte itself, the intrinsic resistances of
electroactive material itself and the contact resistance between electroactive material and current

collector, are ~2.5 (ZZFO@(C) and ~5.1 (ZZFO) Ohm for the two, as tabluated in Table S4.
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Table S3 Initial Coulombic efficiency (CE) and cycling prperties of the core-shell ZZFO@C anode
in this study, compared with some other ZFO-based anodes reported in previous literature

Electrode materials The 15t CE Specific capacity (mAhg Ref.

(%) D/cycle number/current

density (mA g

ZZFO@C ~76 ~718/500/1000 This study
York-shell ZnFe,O4 ~74 ~862/200/500 [1]
ZnFe,04@C/graphene ~67 ~712/232/50 [2]
ZnFe,0,4-C composites ~81 ~681/71/100 [3]
ZnFe,0,4 nano-fibers ~71 ~733/30/60 [4]
ZnFe,04 nanoparticles ~68 ~615/50/60 [5]
ZnFe,0,/C hollow spheres ~67 ~841/30/65 [6]
ZnFe,O4 nano-octahedrons ~T77 ~730/300/1000 [7]
ZnFe,0,4/graphene ~64 ~398/90/400 [8]
ZnFe,04hollow microspheres ~71 ~584/100/100 [9]
ZnFe,04/graphene ~68.6 ~956/50/100 [10]
Nano-ZnFe,04 ~69 ~833/50/116 [11]
Zn0O/ZnFe,0, sub- ~70 ~837/200/1000 [12]
microcubes
ZnFe,0,4/graphene ~69 ~464/300/800 [13]
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Table S4 Fitted results from the Nyquist plots (Fig. S10) for the ZZFO and ZZFO@C anodes,
respectively

Samples Ry(Ohm) Rer (Ohm)

ZZFO ~5.1 ~287
ZZFO@C ~2.5 ~176
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