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Methods:
Instrumentation.

A Rigaku X-ray diffractometer system (operated at 40 KeV and 40 mA with Cu Ka
radiation) was employed to examine the phase purity and crystallinity of the materials. A
LabRam HR Evolution Raman spectrometer (Horiba Jobin-Yvon, France) was used to measure
the Raman spectroscopy of the samples. A field emission-scanning electron microscopy (FE-
SEM, JSM-6700F, JEOL Instruments) was used to analyze the surface morphology of the
prepared materials. The morphology of prepared materials was investigated by high resolution
transmission electron microscopy (HRTEM; JEM 2011, JEOL cop.) with CCD 4k x 4k camera
(Ultra Scan 400SP, gatan cop.). The Raman system used an Ar* ion laser operating at a power of
10 mW with an excitation wavelength of 514 nm; a 10 s data-point acquisition time was used to
acquire the data. The FT-IR spectrum was measured using a Thermo scientific FT-IR
spectrometer with pure KBr as the background. The samples were mixed with KBr and the
mixture was dried and compressed into a transparent tablet for measurement. The N, adsorption-
desorption isotherms of the prepared materials was measured at 77 K using a NOVA 2000
system (Quantachrome, USA) and the pore size distribution was calculated using Horvath-
Kawazoe (HK) method.

Preparation of PVA/KOH polymer gel electrolyte.

The PVA/KOH polymer gel electrolyte was prepared using the method reported in
literature [1]. Breifly, 1 g of PVA is dissolved in deionized water using mechanical stirring at a
temperature of 80 °C. After complete dissolution of PVA, a transpired solution was obtained to

which solution containing 1 g of KOH was added and allowed to vigorous stirring under heat



until a clear and transparent gel was obtained. Finally, the prepared gel is allowed to cool at

room temperature and used for device fabrication.
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Fig. S1. X-ray photoelectron spectroscopy of titanium carbide sheets (survey scan) after HF

etching showing the presence of carbon, titanium, oxygen and fluorine groups.
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Fig. S2. Plot of specific capacitance of titanium carbide WSCs before and after cyclic tests
as function of applied frequency.



Table S1: Comparative performances of titanium carbide WSC device with recent works

No Electrode material

Capacitance in length

1 CNT fiber springs 510 pF/cm 2
2 Graphene/CNT composite fiber 27.1 uF/ecm 3
3 rGO on Au wire 107.9 pF/cm 4
4 CNT fiber 13.3 pF/cm 5
5 PEDOT CNT 0.47 mF/cm 6
6 Pen ink fibers 0.504 mF/cm 7
7 CNT arrays WSCs 0.73 mF/cm 8
8 MWCNT/OMC composite fibers 1.91 mF/cm 9
9 MoS,; WSCs 119 pF/cm 10
10 Titanium carbide WSCs 3.09 mF/em This

work




Calculation of specific capacitance (length and gravimetric) from CD profiles:
The specific capacitance in terms of both length and gravimetric values has been
calculated from the CD profiles using the equation given below [11]:
Co=(IxTy)/MxAV)....(1)
CL=(IXTg/(LXAV)iiceiiiiin.... 2)
Here “Cs” is the specific gravimetric capacitance (F/g), “C.” is the specific length
capacitance (F/cm), “I” is the discharge current density, “7,” is the discharge time, “M” is the
mass of the electroactive material, “L” is the length of the electroactive material and “AV” is the

potential window.

Energy and power density calculations:

The energy and power density of the titanium carbide WSC device are calculated in terms
of both length and gravimetric scale using the relations given below [11]:

Eg=[Cc*xAV?)/2 and EL =[CL X AV?)/2 ..cooiviiiiniiinn.n. 3)
Po=Eg/Tqand Py =E; /Tq.cccooevvvviiiii.. 4)

Here “Eg” and “P;” are the gravimetric energy and power density of the device, “E;”
and “P;” are the energy and power density (in length) of the device, “Cg and C;” is the specific
gravimetric and length capacitance, “AV” is the potential window and “7,” is the discharge

time.
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