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Table S1. A data presenting electrochemical energy storage performance of self-grown

nanostructured electrode materials.

Sr. Product Supercapacitor configuration Ref.
No. and Three-electrode Two electrode
Morpholog system system
y SCs Cyclabi SCs ED PD Stabilit
lity y
(cycle) (cycle)
[1] | Ni(OH),. 1228 100 % - - [1]
Nanoflakes | F gt (1000)
(3
KOH)
[2] | Ni(OH),- 1100 | --------- - - [2]
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Nanosheet | F gl --
(2M
KOH)
[3] | Ni(OH),. | 2534 97% |- - - i [3]
Hexagonal | Fg! (2000)
nanoplate | (2 M
KOH)
[4] | Ni(OH),. 5.59 949 % | 16.74 4.56 100. 96.5% | [4]
Nanobrush | F cm™ (104 F cm3 mWcm?3 | mWh | (10%)
(5 M cm3
KOH)
[5] | NisS,. 710F g1 - - - [5]
Hierarchica | (1 M | (2000)
|l dendrites | KOH)
[6] | NizS,Nest | 1293 69 % | - - - - [6]
like Fgl (2000)
(1MNaO
H)
[7] | NisS,. 1.342 93.6% | - - - i [7]
Graphene Fgl (3000)
like (2M
KOH)
[8] | Ni@Nio -]2.0 170 | 1.38 1.06 042 | 100% | [8]
Numerous | Fcm (100 | (Fcm3) | mWh Wcm3
ravines (6 M | 000) cm3
KOH)
[9] |B-NiS -] 1158 97.4 | 113 55.1 9259 [97% |[9]
Nanorods | Fg! (2000) | Fgt Whkg! | Wkg?! |(2000)
(6 M
KOH)
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[10] | Ni3Se;Nano | 854 Fg! | 87.23 | 131.1 23.3 398.1 91.11 [10]
sheets (3 M | (5000) Whkg! |Wkg! | %
KOH) (5000)
[11] | NiSe- 492F gl | 846 |- - - - [11]
Microspher | (2 M | (200)
es KOH)
[12] | NiTe/NiSe- | 1868 Fg | 81.2% | 94.9 33.7 4000 |862% |[12]
Flakes 1 (1000) |Fg! Whkg! | Wkg! | (5000)
3 M
KOH)
[13] | NiTe- 603.6 F |93.2 131.1 42.7 800.6 76.4 % | [13]
Flakes gl (1000) Wh kg'! Wkg?! | (10,00
(3M 0)
KOH)
[14] | Ni-P@NiCo | 34705 |96 94.9 35.1 7708 |70 % | [14]
LDH F g | (1000) |Fg! Whkeg! | Wkeg! | (5000)
1(KOH)

[14] | NiF,@Ni 51 94 15.84 31 797 70 % | Current
F cm™2 (1000) | Fg! Whkg! | Wkg! | (5000) | work
aM
KOH)

Reaction mechanism

The formation of NiF,@Ni NAs in a 1:50 mL (v/v) HF solutionin ethanol occurs as follows

under hydrothermal conditions. When ethanolic HF solution is hydrothermally heated it

produces ethoxy and fluoride ion radicals and protons. At the same time, Ni foam in the
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solution oxidizes to provide nickel ions and electrons in to solution reduce fluoride ions to
nucleate on the Ni foam surface as shown in Scheme S1. In this reaction, hydrothermal

displacement occurs between Ni and F, causing deposition ofNiF,@Ni.

“F e Ni2* /Nin

Figure S1. Schematic image illustrating the possible formation mechanism of the NiF,@Ni
during hydrothermal method. The black 3D network represents the Ni-foam surface, blue
and yellow spheres are Ni?*and F* ions and on the right hand side we show a schematic

sketch of the nanorod array (NA) of NiF,.
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Figure S2. (a and b) BET (inset shows pore size distribution) and CV curves of NiF, and (c)

CV curves of NiF,@NiF at different scan rates in the range 5-25 mV s'..
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Figure S3. Trasatti plots: (a and b) areal capacitance vs. 1/(mv)'/2 and areal capacitance vs.
1/(mV)¥/2 for NiF,@NiF and Ni. (c and d) log I vs. log v plots for the NiF,@Ni and NiF used
for estimating slope ‘b’. (e and f) i/v/?vs.vl/2 plot to determinea; and a, (@ 0.2 V), with (g
and h) showing the share of the capacitive and battery contribution for the NiF,@Ni and Ni.(i
and j) GCD curves and (k) ASC of the NiF,@Ni and Ni at different current densities.(1) Stability
of the NiF,@Ni NA over 5000 cycles (inset shows FE-SEM image and EIS graph 5000 cycles
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Device fabrication process

The NiF,@Ni//NiF,@Ni device fabricated using NiF,@Ni electrodes (a) and separated by a
sheet of separator was mounted in a plastic cell(b) (see digital photograph in Figure S3 c)
with 1 M KOH of electrolyte solution. Two wires from both electrodes were carefully drawn

before sealing the pencil plastic cell for electrical processing.

(@ (b) ©)

Figure S4. (a) Photoimage of the NiF,@Ni form used in the supercapattery device. (b) the
outer plastic casing used to house the supercapattery. (c). The final assembled device with

connection leads. (Photograph courtesy of ‘Nanasaheb M Shinde).
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Figure S5. Stability of the NiF,@Ni//NiF,@Ni symmetric ESS devicefor 5000 redox cycles.

The cell maintains ~11 F g'! from an initial specific capacitance of 15 F g1
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Figure S6. (a and b) CV and GCD curves of series combination of NiF,@Ni//NiF,@Ni

symmetric electrochemical device.
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