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Fig. S1 Raman spectrum of g-Ni foam.

As shown in Fig. S1, it can be found that the g-Ni foam showed the weak D band at
about 1350 cm!. It suggested that the synthesized graphene on Ni foams possessed a

high degree of graphitization [53].
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Fig. S2 (a, b) SEM images, (c) XRD pattern and (d) XPS Fe 2p spectrum of the FeOOH
nanosheets.

The SEM images in Fig. S2a and S2b reveal that FEOOH nanosheets were vertically
grown on the substrates. The XRD pattern in Fig. S2¢ confirms these nanosheets
consist of B-FeOOH (JCPDS No. 34-1266) [51]. The high-resolution Fe 2p in Fig.

S2d also confirm the existence of B-FeOOH [52], which is consistent with XRD

results.



) Fe,0, = G@Fe;0,
—_— ~ —_— ¥
= 3
< <
S~ S~
o) o)
= h—
w w
= =
ol ot
] o
= =
Ll o
| | 1 | | L | ‘ | | L

L . " | | . L
20 30 40 50 60 70 20 30 40 50 60 70

2 Theta (degree) 2 Theta (degree)

Fig. S3 XRD patterns of (a) Fe;04 and (b) G@Fe;04 samples separated from the substrates.
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Fig. S4 (a) CV and (b) GCD curves of Fe;04 electrode.

Fig. S5 SEM images of (a) G@Fe;04-0.5, (b) G@Fe;04-1, (c) G@Fe;04-3 and (d) G@Fe;04-5
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Fig. S7 GCD curves of (a) G@Fe304-0.5, (b) G@Fe;04-3 and (¢) G@Fe;04-5. (d) The calculated
capacitances of G@Fe;0, with different deposition time at 2 A gl

In order to optimize the synthetic conditions, we conducted PECVD process for 0.5
min, 1 min, 3 min and 5 min to obtain different samples (briefly named as G@Fe;04-
0.5, G@Fe;04-1, G@Fe;04-3 and G@Fe3;04-5). As shown in Fig. S5, it can be found
that G@Fe;0, samples maintained the nanosheet morphology. Fig. S6a-S6d show the
HRTEM images of G@Fe;04-0.5, G@Fe;04-1, G@Fe;04-3 and G@Fe;0,4-5,
respectively. As shown in Fig. s6a, it can be found that the G@Fe;04-0.5 is covered
with about 3~4 layers of graphene. However, some parts of G@Fe;04-0.5 are
uncovered with graphene (marked with red arrows), which may be due to the short
time deposition process. As the deposition time prolong, the graphene layers is
gradually increased. It is worth noting that G@Fe;04-5 are covered with thick
graphene layer (7~10 layers). According to the previous researches [54,55], moderate
graphene layers with high crystallinity nature are favorable for improving the
electronic conductivity, mechanical properties, and electrochemical performance of

G@Fe;0,4 samples. Fig. S7a-S7c show the GCD curves of G@Fe;04-0.5, G@Fe;04-3



and G@Fe;04-5, respectively. Based on GCD curves, the calculated capacitances are
shown in Fig. S7d. It can be found that the maximum capacitance reached to 732 F g'!
for G@Fe;04-1 samples. Thus, we choose the optimized deposition time is 1 min.
The long time deposition can lead to the thick graphene layers on Fe;0,4, which would
access to a downward trend of specific capacitance of G@Fe;0,4 samples. Obviously,
encapsulating superabundant graphene layers on Fe;O, has a negative effect on
electrode performance G@Fe;04, mainly because of the sacrifice of contact area
between Fe;O4 and electrolyte. Undoubtedly, it suggested that moderate graphene

layers can improve the electrochemical performances of Fe;O,4 samples.
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Fig. S8 The AC impedance equivalent circuit.

As shown in Fig. S8, R represents the charge transfer resistance, which can be
estimated by the diameter of the semicircle in the high-frequency region. R, W, and

Cq represent the bulk resistance, Warburg diffusion resistance and double layer



capacitance, respectively [56-58].
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Fig. S9 (a) The calculated specific capacitance of ASCs. (b) Cycling stability at 10 A g-! of ASCs.

Table S1. The specific capacitance of various electrodes in the three-electrode system in

references
) potential specific
electrode materials electrolyte . . reference
window capacitance
Fe;04 nanosheets 2 M KOH -1~0V 379.8 F g'! 1
Fe,O3 nanotube 1 MLi,SOs  -0.8~0.1V 300.1 F g! 3
Fe,O;@C nanoparticles 1 M Na,SO,  -0.5~0.5V 211.4F g'! 4
3D-KSPC/Fe;04-DCN 2 M KOH -0.8~0.2 V 2854 F g'! 5
Fe,03 nano-dots@N-dope graphene 2 M KOH -1.0~0 V 274 F g'! 7
0.5M
Fe;04@FLG/PEDOT:PSS -1.3~-0.4V 153 F g'! 8
Na2803
0.5M
hollow and porous Fe,0; -1.0~-0.1V 346 F g'! 9
Nast3
NiNTAs@Fe,O3 nanoneedles 1 M Na,SOy4 -0.8-0V 4187 F g'! 10




particle-exfoliated graphite/Fe;O,4 1 M KOH -1.1~-0V 327F g! 11
Fe;O4/carbon
. 2 M KOH -0.5~0.5V 201 F g'! 13
nanotube/polyaniline ternary films
Fe;04 nanoparticles//rGO 1M KOH -1~0V 241 Fg'! 14
3D Fe304/rGO 2 M KOH -1.0~04V 455 F g'! 15
Fe;04/carbon hybrid nanoparticles 1MNa,S0; -0.6~0.3 V 455 F g'! 26
Fe;0,/carbon nanofibres 3MKOH  -1.05~-0.35V 225F g'! 27
monodisperse Fe;O4
. 1 M KOH -1~0V 368 F g’! 28
nanoparticles/graphene
Fe;04/rGO 1 M LiOH -1.15~0.1 V 326 F g'! 29.
Fe;04/CNTs 6 M KOH -1.0~0 V 129 F g'! 30
Fe,0; QD/FGS 1 M Na,SO,4 -1.0~0 V 347F g'! 31
a-Fe,Os/graphene 1 M Na,SO, -1.0~0 V 504 F g'! 32
FeOOH quantum dots 1 M Li,SOq4 -0.8~0V 365F g'! 33
Fe;04@Fe,0; Nanorod 1 M Na,SO, -1.0~0 V 2319F g'! 34
Ti-doped .
5M LiCl -0.8~0 V 311.6 Fg'! 35
Fe,O;@PEDOT
o-Fe,Os/carbon nanotube )
2 M LiCl -1.0~0 V 2963 F g'! 36
sponges
G@Fe;04 2 M KOH -1.0~0 V 732 F g! This work

Table S2. Comparison of the electrochemical performance of as-fabricated ASC

device with those in previous reports.

Energy Corresponding
Ccell
Asymmetric supercapacitor density Power density Reference
Fgh
(Wh kg™) (W kg™
Co,AlO04@MnO,//Fe;04 99.1 35.25 800.1 1
MnO,//Fe,O;@PPy 94.2 42.4 268.8 6
NiNTAs@MnO,//NiNTAs@Fe,0; 95.9 34.1 3197.7 10
Ni-Co double hydroxide// particle-
124.2 54 876 11
exfoliated graphite/Fe;O4
multishelled NiO hollow microspheres// 143.4 51.0 800 12




NiCo,S4//Fe,0;3 124.8 44.4 1620 16

NiGa,S4 microspheres//N,S-codoped
123 43.6 961 18
graphene/Fe,04

NiCoP nanoplates//graphene film 105.3 329 1301 20

MnCo,04@Ni(OH),//AC 141 48 1400 22

CNFs@ZnCo,04//CNFs 139.2 49.5 222.7 24

Ni-Co-S//porous graphene 133 60 1800 37

ZnCo,04@NixCo,(OH)ex//AC 65.3 26.2 511.8 39

CuCo,S4//AC 124 44.1 800 41

MnCo-LDH@Ni(OH),//AC 152 47.6 750.7 43

Meso-NiO/Ni//carbon nanocage 53.7 19.1 700 45

NiO@FeCo-LDH//pen
) 205 64.1 1500 47
ink/graphene/carbon nanotube

Co(P,S) nanotubes//CC 109.5 39 800 49

H-TiO,@Ni(OH),//N-C 150.6 70.9 102.9 59

10
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