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Fig. S1 EDX spectrum of the Fe3O,@NC-1.

Fig. S2 TEM image of a) Fe30,@NC-2, b) Fes0,@NC-3.
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Fig. S3 a) TG curve of Fe;0,@C composite, and b) TEM image of Fe;0,@C.
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Fig. S4 Discharge capacity versus cycle number plots of Fe3O,@NC composites

carbonized at different temperature at a current density of 500 mA g™.
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Fig. S5 a) Discharge capacity versus cycle number plots of pure Fe;O,4 nanoparticles
measured at a current density of 500 mA g™, b) The rate capability of pure FesO,

nanoparticles at different current densities.

Fig. S6 SEM images of a) polydopamine coated spindle shaped-Fe,Os, b) rod

shaped-p-FeOOH.

The calculating process of carbon yield of dopamine:

Meesosanct — Meesosanca X (1-0.16)
M Meesosanc X (1-0.16)
Fe203@polylopamine 0.9667

C%= %100 %

where Meezos@nc-1=the mass of Fes04@NC-1 after pyrolysis; Mre2os@polydopamine = the
mass of Fe,Os;@polydopamine before pyrolysis; 0.16 is the carbon content of
Fe304@NC-1; 0.9667 is the mass variation rate from Fe;O,4 to Fe,Os.

In the synthesis process of FesO,@NC-1, 0.242g Fe,O;@polydopamine was loaded

in the quartz tube and the resulting FesO,@NC-1 is 0.222 g.
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0.222-0.222 x (1—0.16)

C%=

0.242 -

0.222x (1—0.16)

0.9667

=72.36%

So via this equation, we can find that the carbon yield of dopamine is about 72.36%.

Table. S1 A comparison of the electrochemical performance of carbon coated Fe;04

anodes from literature.

Type of material Reversible capacity Initial 0.5C-Rate 1C-Rate 2 C-Rate 5C-Rate Reference
/mAhg? efficiency /mAhg* | /mAhg? | /mAhg* | /mAhg*
Fes0,@NC 976(500 mA g 69.3% 803 595 396 80 This study
Fe;0,@CF 784 (100 mA g% 70.1% 570 140 140 - [1
Fe304-C 600 (400 mA g-1) 80% 580 510 380 190 [2]
Fes0,@C 600 (100 mA g™ 54% 430 340 270 170 [3]
C@Fe;0, nanotube array 500 (25 mA g?) 62.5% 270 2375 - - [4]
N-C—Fe;04 848 (100 mA ) 79.5% 665 485 360 - [5]
Fe;O4/carbon-600 610 (201 mA g?) 70% 532 459 380 199 [6]
Fe;0,@C 837(180 mA g™ - 778 642 500 330 [71
Fes0.C beads 700 (100 mA g 75.68% 573 - - - [8]

(Note, in this table 1C=1000 mA g*)
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