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Figure S1. SEM images of Co2(OH).COs nanowires precursor and TiO> coating. Scale bar: 1
um in main image and 100 nm in insets.
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Figure S2. SEM images of (a) TiN-50 and (b) TiN-20 nanostructures on nickel plate, and (c)
TiN-50 and (d) TiN-20 nanostructures on stainless steel. Scale bar: 100 nm.
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Figure S3. EDS mapping of Ti and N of TiN-20.
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Figure S4. CV curves of (a) TiN-20 and (b) TiN-50 devices. CV curves of TiN-20 and TiN-50
at (c) 1V stand (d) 10 V s?, respectively.
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Figure S5 Schematics of the proposed charging and discharging on (a) positive and (b) negative
electrodes in the TiN supercapacitors, illustrating the rapid transport of the ions along TiN
surface with a short diffusion length.
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Figure S6. (a) Galvanostatic charge/discharge curves of TiN-20. (b) Capacitance retention of
TiN-20 and TiN-50 devices with increasing the scan rate.
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Figure S7. Ragone plots of TiN supercapacitors in comparison to commercial electrolytic
capacitors, lithium thin-film batteries and carbon onions micro-supercapacitors.
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Figure S8. TiN-20 supercapacitor self-discharges in (a) logarithmic time scale and (b) square
root time scale. On the basis of previous reports, the self-discharge diagnostic can be performed
according to the voltage time dependency. If the voltage drops with an logarithmic law, U(t)
versus log (t), the mechanisms are controlled by faradic self-discharge from overcharge or from
the oxidation-reduction reactions of the impurities. If the voltage drops following a square root
function of the time, U(t) versus t*2, the mechanisms are controlled by diffusion processes.!*?
The results show that the self-discharge behaviors of TiN supercapacitor are more likely to be
controlled by diffusion processes, just as the Maxwell commercial products (BCAP0007 and
BCAPO0008, described in Béguin, F.; Frackowiak, E., Supercapacitors: Materials, Systems, and
Applications. Wiley-VCH Verlag GmbH & Co. KGaA: Weinheim, 2013, page 380-381).
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Figure S9. Demonstration of flexible supercapacitors based on TiN nanostructures grown on
carbon fabric.
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Table S1. Comparison of electrochemical performance of various supercapacitors reported in
the literatures.

Reference Device Configurati Electrolyte Fr;qiesricy C atll Vs (leil e | (W (l:)m_3)
on (Hz) (F cm?) %)
[3] Nanochanneled Micro H>SO4/PVA 30 ~80 2-6.7 0.1-500
PDDA-
Graphene
[4] laser-scribed Micro H2SO4/PVA 53 ~2.3 0.2-0.4 0.6-60
graphene
[5] methane plasma Micro H>SO4/PVA 3579 ~10 0.14-2.5 0.1-495
graphene
[6] Onion-like Micro 1 mol L! 38 1.3 0.65-1.5 | 35--250
carbon Et4sNBF4/PC
[7] MnOz@carbon Micro H3PO4/PVA 45 ~0.8 1.2-2.2 0.008-0.
fiber s 4
[8] Graphene- Convention 1 mol L! 114 N/A N/A N/A
Bridged al H2S04
V203/VOx
9] PEDOT Micro 1 mol L! 400 ~13 2.2 3.5
H2SO4
[10] PEDOT/MWNT Micro H>SO4/PVA 12.5 145 0.3-14 3-40
[11] MnOx/Au Micro H2SO4/PVA 200 32.8 1-1.75 0.08-3.4
4
Our TiN-20 Convention 1 mol L™! 80 10.0 0.26-0.7 1.9-132
work al LiClO4/PC
Our TiN-50 Convention 1 mol L! 40 20.7 0.3-1.5 4-150
work al LiClO4/PC
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