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Figure S1 Optical photos of PAN, CNF and CNF-Ni1 films, respectively.
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Figure S2 SEM images of the fibers film: b;.3) SEM images of PAN, CNF, and CNF-
Ni, respectively; by) their enlarged SEM images, respectively; b;g) their diameter
distribution graphs, respectively.
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Figure S3 (a) Adsorption isotherm curves of the CNF films. The SSAs are calculated
as 99.94 m? g''. (b) BJH pore size distribution plot of the CNF film, its pore size
distribution is in the range of 1 - 10 nm with an average pore size of 4.44 nm.



Figure S4 Crosslinked phenomena of CNFs, which could significantly reduce the
contact resistance of the whole film.
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Figure S5 (a) Adsorption isotherm curves of the CNF-Ni films. The SSAs are
calculated as 8.51 m? g'!. (b) BJH pore size distribution plot of the CNF-Ni film, its
pore size distribution is in the range of 1 - 10 nm with an average pore size of 7.88 nm.



Ni JCPDS No. 04-0850
Ni(111) —— CNF-Ni

= Ni(200)

5 Ni(220)

> & A

2

|5 — CNF

=

_,__/\_&

10 20 30 40 50 60 70 80 90
2 theta (deg.)

Figure S6 XRD spectra comparison of CNF and CNF-Ni1 films.
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Figure S7 Water contact angle measurement of the CNF and CNF-Ni surface. From
(b) to (c), the time span is within 58 seconds. From (e) to (f), the time span is within 1
second. The contact angles of CNF film and CNF-Ni film indicated the CNF-Ni-
based electrodes are super hydrophilic.



Figure S8 (a-c) Cross-sectional SEM images of the CNF, CNF-Ni and CNF-
Ni@Fe,0; films, respectively. (d-f) Their enlarged SEM images, respectively.
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Figure S9 HR-TEM image of the 2D Fe,0; suggests that the crystall

amorphous heterogeneous structure of Fe,0s.
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Figure S10 XPS full spectrum of the 2D Fe, 03, the C 1s signal at 284.6 eV is used as

the reference. The peaks in the range of 740 - 700 eV and 535 - 525 eV are assignable
to the Fe 2p and O 1s spectra, respectively.
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Figure S11 (a, b) SEM images of the CNF@Fe,O; electrode. Electrochemical
performance of the CNF@Fe,O; electrode. (c) CV curves at the scan rates ranging
from 1 mV s! to 100 mV s!; (d) GCD curves at current densities range of 2 - 20 mA

cm™.
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Figure S12 SEM images of the CNF-Ni@Fe,O; film after cycling.
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Figure S13 (a) HR-TEM image and (b) SEAD pattern of MnO,; (c) Adsorption
isotherm curve of the CNF-Ni@MnO, film; (d) XRD spectrum of MnO5; (e), (f) HR-
XPS spectra of Mn 2p and O 1s, respectively.
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Figure S14 XPS full spectrum of the 2D MnO,. The C 1s signal at 284.6 eV is used
as the reference to calibrate the binding energies of Mn and O. The peaks in the range
of 660 - 630 eV and 540 - 520 eV are assignable to the Mn 2p and O 1s spectra,
respectively.



Figure S15 SEM image (a) of CNF-Ni@MnO, fiber combined with energy-
dispersive spectroscopy (EDS) mapping in the same area and relative intensities of (b)
C, (c¢) Ni, (d) Mn and (e) O elements, showing that these elements are distributed
evenly over the fibers.
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Figure S16 GCD curves of the CNF-Ni@MnO, cathode at different current densities
ranging from 1 to 20 mA cm™.



Figure S17 (a-c) SEM images of NF@MnO, at different magnifications. Cracks can
be clearly found on the NF@MnO, sample surface.



Figure S18 SEM images of CNF@MnO, at different magnifications. (a), (b) The
outer part of CNF@MnO, sample; (¢), (d) the inner part of CNF@MnO, sample.
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Figure S19 Electrochemical performance of the CNF@MnO, and NF@MnO,
electrodes. (a) CV curves of CNF@MnO, at scan rates of 1 — 200 mV s!; (b) GCD
curves of CNF@MnO, at current densities ranging from 1 to 20 mA cm?; (¢) CV
curves of NF@MnO, at scan rates of 1 — 200 mV s°'; (d) GCD curves of NF@MnO,
at current densities ranging from 1 to 20 mA cm?; (e¢) CV curves of CNF film,
CNF@MnO,, NF@MnO, and CNF-Ni@MnO, with the same mass loading at 20 mV
s1in 0.5 M Na,SO; electrolyte. The almost negligible CV area of CNF film indicates
MnO, contribute to most of the capacitance. The larger CV area of CNF-Ni@MnO,
compared with that of CNF@MnO, and NF@MnO, demonstrate the higher specific
capacitance as the result of conductive scaffold; (f) the capacitance retention versus
scan rate with the same mass loading for NF@MnO,, CNF@MnO,, and CNF-
Ni@MnO; electrodes.
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Fig. S20 (a) GCD curves at current densities of 1 and 2 mA cm; (b) Capacitance
retention value versus current density calculated by GCD curves.
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Fig. S21 Ragone plot of our supercapacitor as compared to other recently-reported
ones.



Table S1. A comparison of electrochemical properties among some of the recently

reported supercapacitors with our work

Areal Volumetric Power Energy
Supercapacitors capacitance capacitance density density Ref.
(F-cm?) (Frem?®)  (mW-cm?) (mWh-cm?)

Fe,05/CFs//MnO,/CNT / 0.67 208 0.44 [1]

Fe,05-P//MnO, / / 258 0.42 (2]

RuO,//Fe,04 0.06 4.9 9.1 1.5 [3]

0-Fe,0;/C/a-Fe,O;/MnOy / 1.28 155 0.64 (4]

MnO,//Fe,O;/PPy / 0.84 166 0.22 [5]

Ag-NW/PEDOT:PSS-NP//MnO, / 4.64 369 0.41 (6]

rGO/CNT//rGO/CNT 0.33 2 800 1.7 [7]

CoySs/CC//Co304@RuO,/CC 0.34 3.42 890 1.44 (8]
CNF-Ni@MnO,//CNF-Ni@Fe,0; 0.94 12.15 515 4.32 This work
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