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Calculations of the areal specific capacitance and areal specific energy

The areal specific capacitance and areal specific energy are important indicators for
evaluating flexible supercapacitor electrodes; the electrochemical tests in current investigation
are therefore set according to the area ratio parameters.!- 2 The areal specific capacitance of
single electrode (C,;, Cez) Was calculated from CV and GCD curves according to equations

(1) and (2), respectively,!-3
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In equation (1), S (1.131 cm?) is the projected area of individual textile electrode, I; is

the voltammetric current, v; is the scan rate, AV; is the potential window. In equation (2), /, is



the charge/discharge current density, At is the discharge time, AV, is the potential window
during the discharge process (excluding IR drop). Areal specific capacitance (Cy,), energy
density (E,) and power density (Pg,) of the full-cell symmetric supercapacitor devices were

calculated from GCD curves according to equations (3)-(5),!2
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where [,, AV, and At, have the same meanings as those in equation (2).
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Figure S1. Assembly of full-cell supercapacitors.

Figure S2. FESEM image of the pristine carbon cloth (UCC).
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Figure S3. (a) Low-temperature N, adsorption/desorption isotherms of ACC400-1, ACC450-
1, ACC450-2 and ACC450-3. Pore size distributions of ACC450-1 (b) and ACC450-3 (c¢),

respectively.
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Figure S4. (a, c, ) CV curves and (b, d, f) GCD curves of ACC400-1, ACC450-1 and
ACC450-3 at various scan rates from 2 to 100 mV s and various current densities from 1 to

50 mA c¢cm2, respectively.
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Figure S5. (a) GCD curves of ACC450-2 at various current densities ranging from 1 to 50
mA cm. Areal capacitances of (b) the ACC electrodes and (c) the corresponding devices
calculated from the GCD curves as a function of current density. Areal capacitance values of

electrodes were calculated from GCD curves according to equation (2).
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Figure S6. GCD curves (a) and CV curves (b) of TiO,@ACC450-2 at various current
densities ranging from 1 to 10 mA cm and various scan rates from 2 to 100 mV s-!,
respectively. Comparative Nyquist plot (¢) of electrochemical spectra of TiO,@ACC450-2.
Areal capacitances (d) of the TiO,@ACC450-2 electrodes calculated from the GCD curves.

Fig. S6a shows GCD curves of TiO,@ACC450-2 at various current densities ranging
from 1 to 10 mA cm™2. The TiO,@ACC450-2 electrode exhibits symmetric and linear V-
shaped charge-discharge curves, because of the fact that EDLCs dominantly contribute to the
overall capacitance (Fig. S6a). Fig. S6b shows CV curves of TiO,@ACC450-2 at various
scan rates from 2 to 100 mV s-'. The CV curves of TiO,@ACC450-2 have a shuttle shape at
high scan rate of 50 and 100 mV s™!. The EIS test carried out at open circuit potential with an

AC perturbation of 5 mV in the frequency range of 1000 kHz to 0.01 Hz. Fig. S6¢c shows the



Nyquist plot of the symmetric supercapacitors. The quasi-vertical profile of the sample
TiO,@ACC450-2 in the low-frequency region indicates that the device has nearly an ideal
supercapacitor behavior. Additionally, the large diameter of the semicircle in the high-
frequency region suggests a sluggish charge transfer process. Therefore, the areal specific
capacitance is high (1333.8 mF c¢cm™) at current density of 1 mA cm; but decayed rapidly to

655 mF cm™ upon the increasing current density to 10 mA cm™.



Table S1. Comparison of the volumetric capacitances of ACC electrodes and devices in this

work and other carbon based materials reported in literatures.*-10

C, (for device or electrode)

Material (F em) Ref.
PANI-ZIF-67-CC 0.116 (for device) 4
MnO,@TiN//EACC-10 2.69 (for device) 4
ACC 0.36 (for device) 5
Bamboo-like carbon nanofibers 2.1 (for device) 6
H-TiO,@MnO,/H-TiO,@C 0.71 (for device) 7
TiN/carbon cloth 0.33 (for device) 8
PANI/MWCNT/PDMS 2.1 (for device) 9
cC 0.025 (for electrode) 10
0CC-15 0.5844 (for electrode) 10
ECC-15 15.8 (for electrode) 10
1.60 (for device), ]
ACC450-1 10.67 ((for electroZle) This work
2.77 (for device), ]
ACC450-2 18.4777((for electroZle) This work
42 (for device), .
ACC430-3 2;.8 (f(o: efeitro;e) This work
TiO,@ACC450-1 304 (for device), This work
20.27 (for electrode)
Ti0,@A CC450-2 ) 23 2374 ((f?:e‘:::t’:zfi’e) This work

Abbreviations in Table S1

PANI: polyaniline; CC: carbon cloth; ACC: Activated carbon cloth; EACC: electrochemical
activated carbon cloth; H-TiO;: hydrogenated TiO,; MWCNT: multi-wall carbon nanotube;
PDMS: poly (dimethylsiloxane); OCC: oxide carbon cloth; ECC: electrochemical carbon

cloth



Table S2. Comparison of the electrochemical performance of TiO,@ACC450-2 in this work

and other TiO, based materials reported in literatures.!!-?>

Material Electrolyte Capacitance Ref.
85 uF cm™
TiO, NRs/FTO 1 M Na,SO4 (5 mVs) 11
856.2 uF cm™
Ti0O, NRs/Ti foil 1 M Na,SO4 (1 mVs) 12
121.5 mF cm™
T102 NWs/Ti foil 0.5M NaZSO4 (1 mV S'l) 13
710.7 mF cm™
H-TiO,-II phase NWs 0.5 M Na,SOq, (1 mA cm?) 14
3.24 mF c¢cm?
H-TiO, NTAs/Ti fiber 0.5 M Na,S0Oq, (100 mV s!) 15
7.22 mF cm?
H-TiO, NTAs 2 M Li,SO4 (005 mA Cm‘z) 16
20.96 mF cm™
TiO, NTAs 2 M Li,SO4 (0.05 mA cm??) 17
2
Nitridated hierarchical TiO, 85.7 mF cm
NTAs 0.5 M Na,SOq, (10 mV s1) 18
150.9 mF cm™
TiO,@MnO, NTAs 0.5 M Na,SOq, (0.5A g 19
210 F g'!
TiO,@C 0.5 M H,SO4 (02 A g 20
280 F g!
Ti@CNFs 6 M KOH (1Agh 21
281.9F g'!
PPy/SWCNT/TiO, 1 M KCI 0.5A g 22
165 F g!
Graphene-TiO, 1 M Na,SOq4 (5 mVs) 23
TiOp/CNT 1 M KOH 135F g'! 24



(1Agh

. . 253.4F g!
H-TiO,@C 5 M LiCl
10,@ ' (10 mV s
4496 F g! 7
H-TiO,@MnO, 5 M LiCl (10 mV s™1)
. 630 F g!
T10,/MnQO,-C core/shell =
arrays 1M Na2804 (5 A g 1) 25
1137 mF cm
81.2 F g! calculated based  Thi
ACC450-2 6MKOH g~ cafctlated base N
on the single electrode total work
mass, 2 mV s!)
1216 mF cm )
TiO,@ACC450-1 6 M KOH (901 F g! calculated based Thl:{
wor

on the mass of active
material TiO,, 2 mV s71)

Abbreviations in Table S2
NRs: nanorods; NWs: nanowires; NTAs: nanotube arrays; CNT: carbon nanotube; SWCNT:

single-wall carbon nanotube; PPy: polypyrrole; H-TiO,: hydrogenated TiO,
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