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CuCl, + Na,S,03in DI water

Fig. S1. Preparation the of CuxS NPs using sodium thiosulfate (Na>S203) and reducing agent
(NaBH34) in only aqueous phase. The formed CuxS NPs were aggregated showing the poor

dispersion in water.
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Fig. S2. UV-vis spectrum of TOA-CuxS NPs in toluene and the inset shows size distribution..
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Fig. S3. QCM measurment data displaying the adsorption behaviour of PAA on outermost

amine.
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Fig. S4. (a) Chemical structures of amine-rich molecules, PEl and TREN. (b) The mass
change of deposited materials on QCM electrode through LbL process between TOA-CuxS NP
and amine-rich molecules. The result showed decrease in deposited mass after dipping process
in amine-rich molecule solutions. (c) Digital images displaying dissolution of TOA-CuxS NPs
in PEI and TREN solution. Slightly blue color of the amine-rich linker solution was observed

after the LbL process, whereas the color of cysteamine solution remain unchanged.
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Fig. S5. AFM topographic images of (TOA-CuxS NP/CA)10 multilayers deposited onto the

silicon wafer substrate within a scan area of 2 um x 2 um.
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Fig. S6. (a) Schematic and photographic images displaying colloidal dispersion depending on

the surface wettability of the outermost layer. (b) Photographic images showing dispersion
stability of TOA-CuxS NP coated SiO2 colloids in non-polar solvents, chloroform, tolu

ene, and hexane.
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Fig. S7. (a) FE-SEM images of (TOA-CuxS NP/CA), multilayers-coated SiO: colloids with
bare, n =1, 3, and 5. (b) Size change of (TOA-CuxS NP/CA), multilayers-coated SiO colloids
with increasing bilayer number (n) measured from the cross-sectional FE-SEM images (inset).
(c) HR-TEM images of (TOA-CuxS NP/CA)s multilayers-coated SiO> colloids at different

magnifications.
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Fig. S8. Conduction mechansim of (TOA-CuxS NP/CA)10 multilayer in the low temperature
range (> 30K). In the temperature range of 29 to 16 K, Mott-VRH (plot of In(p) vs. T-*4) was

dominant conduction mechanism following the equation :

T\ \TH
p(T) = pu exp | (2)

- ™

where py, Ty, and n refers to a constant, Mott’s characteristic temrperature, and
dimensionality, respectively. ES-VRH conduction mechanism was observed in the temperature
range of 16 to 5 K showing a linear dependence in In(p) vs. TY2. The ES-VRH equation is

givenas :

3

T +n
p(T) = pgs exp (%)3 (2)

where pgps, Tgs, and n refers to a constant, ES characteristic temrperature, and

dimensionality, respectively.
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Fig. S9. Mercury intrusion data. Differential intrusion volume of mercury versus pore diameter
for (a) bare cotton, and (b) Ni ED—textile using mercury porosimetry technique. The pore size
in the Ni ED-textile ranges from ~3 to ~120 um, with three distinct peaks at 12, 57, and 85
um, which are similar to the bare cotton (i.e., 12, 57, and 95 um). This indicates that the pores

on the Ni ED—textile slightly decreased with the formation of the Ni layer.
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Fig. S10. FE-SEM image displaying Ni protuberances on fibril surface of Ni ED-textile.
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Fig. S11. FE-SEM images of Ni-textile using chemical reduction process. Non-conformal

coating with partially aggregated Ni metal was observed.
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Fig. S12. Sheet resistance of ED Ni-textile and chemically reduced textile as a function of the

bending cycles.
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Fig. S13. Adhesion test of (TOA-CuxS NP/CA)io-textile with 3M adhesive tape (from 3M

Peeling off

=)

Science Corp.). The yellow box indicates the tape surface after peeling off the tape from the
(TOA-CuxS NP/CA)io-textile.
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Fig. S14. XRD spectra of the chemically reduced Ni-textile.
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Fig. S15. FE-SEM images of Ni ED-textile after 10,000 cycles of electrochemical test.
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Fig. S16. Capacitance retention of Ni ED-textile after 5,000 cycles of GCD measurement at a

current density of 32 mA ¢cm >
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Fig. S17. (a) Comparison of CV curves (at scan rate of 50 mV s™') between Ni ED-textile and

commercial Ni foam. (b) GCD profile of Ni foam measured at a current density of 3 mA cm™
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Fig. S18. Nyquist plots of ED Ni-textile electrodes over the frequency range from 10° to 0.1
Hz, measured at 0.1 V (amplitude potential ~5 mV) before and after 10,000 cycles of

electrochemical stability test. The inset showed the Nyquist plots in the high frequency region.
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Fig. S19. (a) CV and (b) GCD curves of CT electrodes at various scan rates and current densities

in three-electrode system.

S20



120

Ni ED-textile//CT @ 50 mV s

Current Density (mA cm?)

00 02 04 06 08 10 12 14 16
Potential (V)

Fig. S20. CV curves of full-cell electrode measured at different potential window from 0.6 to

1.6 V.
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Table S1. Performance comparison of textile-based supercapacitor electrodes.

Active Materials

Areal

Specific

(Mass loading) Substrate Capacitance Capacitance Ref.
Ni ED-textile Cotton textile 2.56 F cm? 723 F g'! This
(3.54 mg cm™) (@ 3 mA cm?) (@ 3 mA cm?) work
NiCo-LDH K B
/Nanosheets Polyester I.1Fcm 2 648 kg 4 S1
(0.87 mg cm?) (@3 mAcm™) (@1.69A¢g")
Co(OH), 1.5F cm™ 1711 F g!
/MoCoS () Carboncloth @ o mAem?)  (@2220A g) 52
V205/RGO . ) 178.5F g
(2.3 mg cm?) Graphite paper 382.2 mF cm (@ 0.05A g S3
RGO . S 67F g
(3.6 mg cm?) Filter paper 234 mF cm (@ 0.05 A o) S4
-1
(1 2\%12/0};1_2) Carbon cloth 765 mF cm™ ( @427 anA%: m?) S5
3D-graphene . 5 260 F g'!
(0.07 mg cm?) Graphite paper 15.6 mF cm (@5mVs) S6
MnO, 3.0 F cm™ 304 F g!
(16.8 mg cm?) Carbon cloth (@ 3 mA cm) (@3Ag") S7
ZnCo0,04 2.3 F cm™ 2034 F g'!
(0.896 mg cm?) Carboncloth 50’5 mA cm?) (@ 0.45A g’ S8
Ppy 5 114 F g
(0.96 mg cm?) Carbon cloth 136.9 mF cm (@ 1 mA em?) S9
Bi,0s Carbon 5 54F g'!
(9 mg cm™?) nanofiber paper 545 mF cm (@ 3 mA cm?) s10
N-Fe;0; 2 64.5F g
(4.3 mg cm?) Carbon cloth 277.3 mF cm (@ 10 mV S S11
PANI S 5333F g’
(0.68 mg cm?) SWCNT paper 330 mF cm (@ 0.2 mA em?) S12
MWCNT-Mxene ] 71.61F g'!
Carbon cloth 114.58 mF ¢cm™ . S13
) (@5mV S
-1
(};%Dn?;éxlj) Carbon cloth 452.4 mF cm? (ZéG.IZ AF g%) S14
PAN(I_/)C NT Polyester 386 mF cm™ - S15
Graphene 5 422F g!
(5.5 mg cm?) Cotton 232 mF cm (@ 1 mA em?) S16
Ppy S 2325F ¢!
(5.7 mg cm?) Cotton 1325 mF cm (@2 mA em?) S17
RGO/Ni-MOF , 643F g’
(4.04 mg cm?) Polyester 260 mF c¢cm (@ 4 mA cm?) 518
PANI/rGO 1.2 F cm? 389 F g
“) Polyester (@ 1 mA cm?) (@032 A g) S19
NiCo-LDH 0.6 F cm™ 2105F g'!
(0.03 mg cm?) PET fiber (@ 0.6 mA cm?) (@2Ag" 520
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