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Fig. S1 EDS spectrum of the as-prepared Ni-Tp sample.
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Fig. S2 (a) The high-magnification SEM image of the PANI coated Ni-Tp and (b) the

close-up SEM image of the deposited PANI.
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Fig. S3 GCD curves of the prepared Ni-Tp electrode at the current densities of 35, 40,

and 45 mA cm™.
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Fig. S4 The (a) first and (b) last ten charge-discharge cycles of the as-synthesized Ni-

Tp electrode at a current density of 50 mA cm ™.
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Fig. S5 GCD curves of the prepared Ni-Tp/PANI electrode at the current densities of

60, 70, 80, and 90 mA cm 2.
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Fig. S6 The (a) first and (b) last ten charge-discharge cycles of the as-synthesized Ni-

Tp/PANI electrode at a current density of 50 mA cm™2.
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Fig. S7 (a) The low-magnification and (b) high-magnification SEM images of the Ni-

Tp/PANI electrode after cycling test.
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Table S1 Comparison of the electrochemical performances of the as-prepared Ni-Tp/PANI/Ni-foam
with previously reported Ni-based MOF materials for supercapacitors.

Mass loading C,® (F em™) C,»(Fgh) ASC® ED®/PD®™
Electrode Electrolyte Ref.
(mg cm™2) (CD@/SR®) (CD/SR) (NE®) (W hkgV/ Wkg™)
. 1M 11 x107° (1.6x107#
Ni;(HITP), 7~11 70(1Agh - - 1*
TEABF4/ACN mA cm?)
Ni-imidazolate 1 M LiOH 0.1 - 3068 (0.5A g™ - - 2
Ni/Co-imidazolate 1 M LiOH 0.1 - 5304 (0.5A g™ - - 2
Ni-gallate/Ni-foam 6 M KOH 3 3.688 (9 mA cm™?) 122933 A g AC 23.8/388.2(0.5A g™ 3
Ni-DMOF-ADC 2 M KOH 1.9 - 552(1Agh) AC - 4

4.18 mW h ecm™/

Ni-PTA 3 M KOH 5 - 988 (1.4 Agh) AC 231.2 mW cm 5
(1 mA cm™?)
Ni-salicylate 6 M KOH 20 - 1698 (1A g graphene - 6
Ni-MOF/CNT 6 M KOH 4 - 1765 (0.5 A gt rGO/g-C;Ny 36.6/480 (0.5 A g™") 7
rGO-Ni-doped MOF 1 M KOH - - 758 (0.5A g™ - - 8
M 0.415 (7.0x1073 mA
Niy(DOT) - - - - 9*
TEABF,/ACN cm?)
Zn-doped Ni-BDC 6 M KOH 5 - 1620 (0.25 A g™) - - 10
Ni-p-BDC 6 M KOH 5 - 1127(05A g™ - - 11
Ni,CO;(OH), 6 M KOH 5.925 - 668 (5 mVs™) - - 12
Ni,CO;(OH),/ZIF-8 6 M KOH 4.65 - 851 (5mVs) - - 12
Ni;(btc),  12H,0 2 M KOH 8 - 726 (1A g AC 16.5/180% (0.25 A g'h) 13
Ni-isonicotinic 6 M KOH 3 - 634 (5mVs™) - - 14
. . 10.327 938.845 19.853/430.556 this
Ni-Tp/PANI/Ni-foam 3 M KOH 11 AC
(20 mA cm?) (1.818 A g (0.556 A g™ work

@C,: areal capacitance; ®C,: gravimetric capacitance; )CD: current density; (YSR: scan rate; (YASC: asymmetric supercapacitor;
(ONE: negative electrode; @ED: energy density; WPD: power density; *Note: electrochemical performances were measured in a two-
electrode configuration, others in three-electrode configuration. The areal capacitance, together with the current density, was
normalized to specific surface area (630 m? g!) for Ref. 1, and to stack volume (7.9x1073 cm?) for Ref. 9; #The power density value

was obtained by estimation which was not provided in the text.
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Table S2 Comparison of the electrochemical performances of the as-prepared Ni-Tp/PANI with
previously reported Ni-based compounds directly grown on Ni foam for supercapacitors.

Electrode Electrolyte Mass loading C,® (F em™) C,™(Fgh ASC©® ED®/PD®™ Ref.
(mg cm?) (CDW/SR®) (CD/SR) (NE®) (W h kg W kg™)
Ni(OH), nanosheets 2M KOH 2 4.8 (2 mA cm?) 23843 (1Agh - - 15
Ni(OH), platelets 2 M KOH 3 043 (1Agh 1422(1A g - - 16
Ni-Co LDH 1 M KOH 3 1.6 (1.8 mA cm2) 2682 (3A g GO 188/1499 (1 A g") 17
Ni(OH),/CNT 6 M KOH 4.85 16 (2.5 mA cm™2) 3300 (0.5A g™ AC 50.6/95 (2.5 mA cm™?) 18
NiO nanosheets 2 M KOH 0.15 0376 (13.4A g™ 25043 (134 A g™ - - 19
NiO Nanorod Arrays 1 M NaOH 22 4.44 (5 mA cm?) 2018 2.27A g - - 20
Ni,Cos.,O4 nanowires 2 M KOH 2.5 3.7 (2.5 mA cm™?) 1479 (1A g AC 37.4/163 (3.6 mA cm™) 21
Cuy,NigsO nanowires 1 M KOH 4 2.24 (2.5 mA cm™?) 1955 (1 mV s™) AC 29.7/129 (2 mA cm™) 22
NiCo,04 nanoneedles 2M KOH 0.9 1.01 (5.56 mA cm2) 1118.6 (5.56 mA cm?) - - 23
NiCo,0, nanosheets1 2 M KOH 1.2 3.51 (1.8 mA cm™?) 2925 (1.5A¢gh - - 24
NiCo,0,4 nanosheets2 3 M KOH 0.8 1.61 (1.6 mA cm2) 2010 2A g - - 25
NiCo,04 nanowires 3 M KOH 3 8.042A¢g" 2681 2A g - - 26
NiC0,0,@ NiCo0,04 2 M KOH 1.97 1.55 (2 mA cm™2) 787 (2 mA cm™) - - 27
NiMoOj, nanosheets 2 M KOH 1.2 147(1Agh 12212(1Agh) AC 60.9/850 (1 Ag™") 28
NiMoO, nanowires 2 M KOH 1.5 4.94 (8 mA cm™?) 3293 (53A¢g) - - 29
NiWO, nanostructure 2 M KOH 0.75 06(1Agh 797.8(1Agh) - - 30
NiMn,0O, nanosheets 6 M KOH 0.17 011 (1Agh 662.5(1Agh) - - 31
NH,NiPO,-H,O 3 M KOH 1~1.5 mg - 1513(5A g™ AC 41.6/375 (0.5 A g™ 32
NiCo,0,@NiWO, 6 M KOH 3.66 507(1Agh 1384 (1A g AC 41.5/760 (1 A g™) 33
NiCo,04@Ni;S, 2 M KOH 2.1 36(1Ag 1716 (1A g - - 34
Ni;S, nanosheets 6 M KOH 2 2742Ag" 13704 2 A g™ AC 34.6/150.4 (0.2 A g™) 35
NiS, hollow prisms 2 M LiOH 1 1.73(5A¢g™") 1725 (5A g™ - - 36
Ni;S,@p-NiS 6 M KOH - - 1158(2A g AC 55.1/9259 (1 Ag") 37
Ni;S,@MoS, 2 M KOH - - 848 (5A g - - 38
Ni-Co sulfide 1 M KOH 2.5 6 (2.5 mA cm?) 2415(1A g AC 25/447 (8 mA cm?) 39
NiCo,S, core-shell 6 M KOH 1 1.948 (1 mA cm™) 1948 (1A g™ Porous C 22.8/160 (1 mA cm™) 40
NiCo,S, nanotubes1 6 M KOH 4.2 332AgY 7833 2Ag") - - 41
NiCo,S, nanotubes2 6 M KOH 6 14.39 (5 mA cm™) 2398 (5 mA cm™?) rGO 31.5/156.6 (10 mA cm™?) 42
CoNi,S, mushroom 2 M KOH 2.1 5.82 (10 mA cm™) 2700 (4.76 A g™ - - 43
CoNi,S, nanosheets 2 M KOH 22 6.39 (5 mA cm?) 2906 227 A g™ AC 33.9/409 (10 mA cm?) 44
Ni,P nanosheets 6 M KOH 1.2 42 (3mA cm?) 3496 2.5A g AC 26/337 (5mV s™) 45
Ni-Tp/PANINi-foam 3 M KOH " 10.327 938.845 AC 19.853/430.556 this
(20 mA cm™) (1.818 A g™ (0.556 A g™") work

@C,: areal capacitance; ®C,: gravimetric capacitance; )CD: current density; (YSR: scan rate; (YASC: asymmetric supercapacitor;

(ONE: negative electrode; @ED: energy density; WPD: power density.
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Fig. S8 (a) CV curves of the Ni-Tp/PANI electrode at different scan rates in 3 M KOH
aqueous solution in the potential window of 0-0.7 V (vs. Hg/HgO). (b) GCD curve of
the Ni-Tp/PANI electrode at the current density of 100 mA cm™ in the potential
window of 0-0.7 V (vs. Hg/HgO). (c) CV curves of the Ni-Tp electrode at different
scan rates in 3 M KOH aqueous solution in the potential window of 0-0.6 V (vs.
Hg/HgO). (d) GCD curve of the Ni-Tp electrode at the current density of 100 mA cm™2

in the potential window of 0-0.6 V (vs. Hg/HgO).
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Fig. S9 (a) Comparison of CV curves of the as-prepared Ni-Tp and Ni-Tp/PANI
electrodes and the bare Ni foam at a scan rate of 30 mV s™!. (b) Comparison of GCD
curves of the as-prepared Ni-Tp and Ni-Tp/PANI electrodes and the bare N1 foam at a

current density of 50 mA cm™2.
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Fig. S10 (a) CV curves of the activated carbon electrode at different scan rates in 3 M
KOH aqueous solution. (b) GCD curves of the activated carbon electrode at different
current densities. (¢) The gravimetric capacitance of the activated carbon electrode as a
function of current density. (d) Cycling performance of the activated carbon electrode

at a current density of 8 A g7! (40 mA cm™2) in 3 M KOH aqueous solution.
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