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The calculation of ratio between Fe3O4 and TiO2 for Fe3O4/(TiO2)70. 

m (TiO2) = c (TiO2) × V (TiO2) = 40 mg/mL × 1.820 mL = 72.8 mg

m′(single TiO2 NR) = ρ (TiO2) × V (single TiO2 NR) 

= 3.9 g/cm3 × π × (5 × 10-7 cm)2 × 5 × 10-6 cm 

= 1.53 × 10-17 g = 1.53 × 10-14 mg

n (TiO2) = m (TiO2) / m′(single TiO2 NR)

= 72.8 mg /1.53 × 10-14 mg

= 4.76 × 1015

m (Fe3O4) = c (Fe3O4) × V (Fe3O4) = 40 mg/mL × 0.182 mL = 7.28 mg

m′(single Fe3O4 NP) = ρ (Fe3O4) × V (single Fe3O4 NP)

= 5.2 g/cm3 × 4/3 × π × (1.7 × 10-6 cm)3 

= 1.07 × 10-16 g = 1.07 × 10-13 mg

n (Fe3O4) = m (Fe3O4) / m′(single Fe3O4 NP)

 = 7.28 mg / 1.07 × 10-13 mg 

= 6.80 × 1013

n (TiO2) / n (Fe3O4) = 4.76 × 1015 / 6.80 × 1013 = 70/1
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Fig. S1 High-magnification TEM image of TiO2 NRs.



4

50 
nm

(b)

Fig. S2 TEM image of (a) enlarged Fig. 3e and (b) a smaller Fe3O4/(TiO2)70 SPs.
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Fig. S3 HRTEM image of Fe3O4/(TiO2)70 SPs
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Fig. S4 EDS analysis on the cross-section of the Fe3O4/(TiO2)70 SPs after ion-beam 

cutting.
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Fig. S5 FESEM image of phase separation in the Fe3O4/(TiO2)7 SPs.
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Fig. S6 First galvanostatic charge/discharge curves of the TiO2 NRs and Fe3O4 NP 

doped-TiO2 NR SPs at 100 mA g-1.



9

Fig. S7 The equivalent circuit modes for fitting the EIS in (a) Fig. 6e and (b) Fig. 6f. 

(Rs, ohmic resistance; Rct, charge transfer resistance; CPE1, interfacial capacitance at 

the electrode/electrolyte interface; Zw, Warburg resistance; Rf, surface layer resistance; 

CPE2, surface layer capacitance.)
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Table S1 Impedance parameters of the fitting equivalent circuit.

Samples Rs (Ω) Rf (Ω) Rct (Ω)

TiO2 SPs 5.52 - 531
Before cycling

Fe3O4/(TiO2)70 1.18 - 112

TiO2 SPs 1.41 41.3 127
After cycling

Fe3O4/(TiO2)70 0.869 5.89 32.3
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Fig. S8 Enlarged ex-situ FESEM image of the Fe3O4/(TiO2)70 SPs after cycling.
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Fig. S9 Ex-situ XRD pattern of the Fe3O4/(TiO2)70 SPs after cycling.
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Table S2 Lithium storage performance comparison between Fe3O4/(TiO2)70 SPs and representative TiO2-based composite anode materials.

Materials
Weight ratio

(%)
Capacity
(mAh g-1)

Cycles
Current density

(mA g-1)
References

Hierarchical nanofibrous Fe3O4-TiO2-carbons composite 32.5 of Fe3O4 content 525 100 100 S1
Carbon-coated TiO2(B) nanosheets decorated with 

Fe3O4 nanoparticles
TiO2:Fe3O4:C

72.31:19.23:7.99
763 200 500 S2

Fe3O4-nanoparticle-decorated TiO2 nanofiber 
hierarchical heterostructures

18.2 of iron content
454.5
187.8

200
400

100
1000

S3

Nanoporous TiO2/Co3O4 composite
TiO2:Co3O4

70.5:29.5
290 500 100 S4

ZnO decorated TiO2 nanosheet composites
TiO2:ZnO
66.2:33.8

340.2 100 200 S5

Hierarchal mesoporous SnO2@C@TiO2 nanochains 73.7 of TiO2 content 369 100 100 S6

Porous ternary TiO2/MnTiO3@C hybrid microspheres
TiO2:MnTiO3:C
75.09:20.18:4.73

402.6 300 100 S7

Lattice-mismatched core-shell TiO2@MoS2
TiO2:MoS2

25.9:74.1
632 100 100 S8

Fe3O4/(TiO2)70 SPs
TiO2:Fe3O4:C
82:7.7:10.3

526
550

100
400

100
1000

This work
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