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Experimental section

1. Calculation method

Calculation method for capacitance, energy density and power density of different
electrodes/supercapacitors was according to References S1-S2.

2. Configuration of asymmetric textile supercapacitors

To construct asymmetric textile supercapacitors, APCM textile was chosen as positive
electrode and ACFC thick electrode composed of two layers of ACFC textile as
negative electrode. The ACFC thick electrode shows large areal capacitance of 4599
mF cm™ at the current density of 10 mA cm™ (this will be discussed in following
content). In order to optimize the performance of the asymmetric textile supercapacitors,
charge of the positive electrode and negative electrode should be balanced according to
the equation Q = CXAVXA, where “C” is specific capacitance of the electrode, “AV”

is the potential window and “A” is the area of the electrode.5® To achieve q, = q_, the

. Ay _ C_XAE_
areal balance of electrodes was calculated by the equation =+ = alld
A- CyXAE,

. Therefore, the

area ratio between positive electrode and negative electrode was calculated to be 0.998.
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Figure S1. Fabrication schematics of (a) fiber-like electrode, (b) solid-state flexible

textile supercapacitor and (c) solid-state flexible fiber-like supercapacitor.
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Figure S2. (a) Nitrogen adsorption-desorption isotherms and (b) pore size distribution
curves of ACFC and APCM textiles. The specific surface area of ACFC and APCM are
1242 m* g and 62 m? g'!, respectively. Significant decrease of BET surface area of the
textile after deposition of PANI-CNT-MnO: is caused by the following reasons: (1)
PANI, CNTs and MnO:> coat on fiber surface, leading to the “disappearance” of some
pores originally exist on carbon fibers; (2) specific surface area of CNTs is only

150~210 m* g’!, much lower than that of pure ACFC.5!-5?
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Figure S3. (a)-(c) Morphologies of PANI on activated carbon fiber surface in AP

textile.
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Figure S4. (a) SEM image and (b)-(e) EDS mapping of carbon fiber surface in AP

textile.

Figure S5. (a) SEM image and (b)-(e) EDS mapping of carbon fiber surface in APCM

textile.
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Figure S6. XRD patterns of ACFC, APCM and MnO/CNT fillers. The XRD pattern

indicates a type of birnessite MnO> (JCPDS#42-1317).
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Figure S7. FTIR spectra of different textile electrodes. In the FTIR spectrum of ACFC,
the peaks around 1388 and 2337~2361 cm! are attributed to the COO- functional group
and absorption of COx. In the FTIR spectrum of AP, the band at 631 cm™! corresponds
to the absorption of SO4>. The FTIR spectra of APC and APCM are similar to the

spectrum of AP. The spectra of the composite textiles exhibit clearer bands at

1200~1600 cm’! which is attributed to the better interaction between CNT and PANIL.5*
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Figure S8. Areal capacitance of the ACFC/PANI composite textile electrodes

prepared with different deposition time of PANI.

Figure S9 (a) (b) SEM images of AP electrode with 60 min deposition of PANI.
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Figure S10. Nyquist plots of different textiles based symmetric aqueous
supercapacitors. Nearly vertical lines can be observed at low frequency from all the
electrodes, indicating good capacitive performance. In the high-frequency region, the
Nyquist plot of APC shows the lowest equivalent series resistance, suggesting small

electrode resistance and high charge-transfer rate between the electrolyte and electrodes.
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Figure S11. Cycling performance of APCM textile in aqueous symmetric

supercapacitor at the current density of 40 mA cm™.
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Figure S12. Cycling performance of the flexible solid-state supercapacitors: (a)
symmetric textile supercapacitor, (b) asymmetric textile supercapacitor and (c)
symmetric fiber-like supercapacitor. Over 3000 charge/discharge cycles (applied
current: 4 mA cm), about 82 % and 76 % capacitance retention is observed for the
symmetric and asymmetric supercapacitors, respectively. And after 3000
charge/discharge cycles (applied current: 0.1 mA cm™), 73% capacitance retention is

observed for the fiber-like supercapacitor.
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Figure S13. CV curves at 2 mV s’ of the ACFC thick electrode and APCM electrode

in 1 M H>SOg4 solution measured by three-electrode system.
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Figure S14. (a) CV curves, (b) GCD curves, (c) capacitance and (d) cycling behavior
(applied current of 40 mA cm™) of ACFC thick electrode in 1 M H2SO4 solution.
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Figure S15. (a) CV curves of the asymmetric aqueous supercapacitor and (b) digital
photographs of the flexible solid-state asymmetric textile supercapacitors (3 in series)

lighting LEDs.
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Figure S16. Cycling performance of the APCM fiber-like aqueous symmetric

supercapacitor at the current density of 40 mA cm™,

Table S1. Areal capacitance of various flexible textile electrodes/supercapacitors

No. Electrode Areal capacitance Reference
1 APCM (textile electrode) 2 4615 mF cm?at5mAcm?  This work
2 APC (textile electrode) 2 4165 mF cm?at5mAcm?  This work
3 AP (textile electrode) 2 4167 mFcm?at5mAcm?  This work
4 V,0s-PANI/carbon cloth ® 664.5 mF cm2 at 0.5 mA cm S5
5  PANI/etched carbon fiber cloth ® 3500 mF cm? at 1 pA S6
6 PPy/MnQOy/carbon fiber cloth ° 228 mF cm? at 0.14 mA cm™ S7
; MnO: nano-arraysb/carbon fiber 2160 ME cm at 5 mA cm™2 S8

cloth
8 NiO/MnO/carbon fiber cloth 316.37 mF cmZat 50 mV s S9
9 Fe,Os/PPy/carbon fiber cloth ° 382.4 mF cm™2 at 0.5 mA cm? S10
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10

11

12

13

14

15

CoP nanowires/carbon fiber cloth?  571.3 mF cm?2at 1 mA cm?

PPy/MnO,/carbon fiber cloth ° 2450 mF cm at 0.2 mA cm™

FeOOH/carbon fiber cloth 2 1120 mF cm2 at 1 mA cm?
MnO,/ZnO/carbon fiber cloth ? 41.5mFcm2at2mV st
NiMoOQa/carbon fiber cloth P 1270 mF cm2 at 5 mA cm?

Ag/Ni-Co hydroxide/carbon fiber

b 1133.3 mF cm?at 1 mA cm™
cloth

S3

S11

S12

S13

S14

S15

2 : Measured in two-electrode configuration; ® : Measured in three-electrode configuration.

Table S2. Capacitance of various flexible fiber-like electrodes/supercapacitors

Length Areal Refer-
Electrode Condition
capacitance capacitance ence
116 mF cm™ 756 mF cm™ 2mVs! This
APCM fiber bundle *
90 mF cm’! 588 mF cm™ 3mAcm’! work
ERGO/carbon fiber ? 13.5 uF cm! 307 mF cm?  0.05 mA cm! S16
Porous core-shell carbon
64.5 mF cm’! — 10 mV s’ S17
fibers ?
MnO,/CNT coiled fiber® 2. 72mFcm?’ 61.25mFecm?  10mV s’ S18
Ordered mesoporous car-
1.907 mF cm!  39.67 mF cm™ 0.5 A S19
bon fiber ?
Coaxial all-carbon fiber
6.3 mF cm’! 86.8 mF cm™ 2mVs! S20
supercapacitor ?
MWCNT/MnO; compo-
0.018 mFcm™!  3.53 mF cm™ 0.5 A S21

site fibers 2
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RuO;¢0.4H;0/carbon fi-

3.2 mF cm™ 146 mFcm?  1.14 mA cm™ S22

ber ®

MnO>/CNT/nylon fiber

54mFcm!  40.9 mF cm™ 10 mV s7! S23
supercapacitor ?

2 : Measured in two-electrode configuration; ® : Measured in three-electrode configuration.
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