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Electrochemical performance calculation

For all solid state SCs, the volumetric specific capacity (Cv) and mass specific capacity (Cm)
calculations for the entire device follow the following equation:

IXAt
v= , 1)
VXAU
IXAt
= g (2)
mxAU

Here, I, At, and AU represent the discharge current, discharge time, and potential window,
respectively. V represents the volume of the two yarns and the surrounding electrolyte of the entire
device, and m represents the mass of effective active material for the capacitor electrode material.

According to the constant current charge—discharge curves at different current densities, the
volumetric energy density E. and the power energy density P. can be calculated, following the
following equation:

a,=%xCVxAU€ (1)

P, = E,/At. 1)
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Supplementary Figures

Current (mA)

Figure S1. (a) Electrospinning process diagram of nanofiber core yarn, (b) PAN nanofiber core-spun
yarn diagram.
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Figure S2. (a) I-V curves of 5 cm long nickel-coated yarns with different nickel coating times. (b)
Variations of resistance of nickel-coated cotton yarns with lengths.
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Figure S3. (a) Electron micrographs of single nanofibers of PNF/NiC-6, (b) PNF/NiC-12, (¢) PNF/NiC-
48, (d) PNE/NiC-72.
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Figure S4. SEM graph and diameter distribution histogram of (a) PAN, (b) PNF/NiC-6, (c) PNF/NiC-

12, (d) PNF/NiC-24, (e) PNF/NiC-48, (f) PNF/NiC-72 compound material.
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Figure S5. XPS spectrum of PNF/NiC composite cotton yarn (a), XPS spectrum of S 2p (b).



Materials 2019, 12, 273

Figure S6. Resistance increase of Ni-coated cotton yarn after 3000 bending cycles.
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Figure S7. Bending curves of 500 cycles of PNF/NiC-24 composite yarns.

Figure S8. Conductivity curves of PNF/NiC-24 composite yarns with different mole ratios (mol:mol)

of PEDOT and PSS.
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Figure S9. Conductivity curves of different deposition time for PAN nanofiber core-spun yarns.
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Figure S10. Volumetric capacity curve after in-situ deposition of PEDOT: PSS for different hours.
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Figure S11. Galvanostatic charge and discharge curves of three SC yarns in series (a) and parallel (b).
Supplementary Tables

Table S1. Nitrogen absorption and desorption data for different stage’s materials.

Surface area(m?*g?') Pore volume(cm®g?') Pore size(nm)

Ni-coated yarns 1.755 0.002 1~50
PAN/Ni-coated yarns 3.549 0.012 1~50
PNF/NiC-6 4.543 0.003 1~50
PNF/NiC-12 5.180 0.004 1~50
PNEF/NiC-24 5.329 0.018 1~50
PNF/NiC-48 2.089 0.001 1~50
PNF/NiC-72 0.893 0.001 1~50

Table S2. Specific capacitance of yarn electrode material deposited PEDOT: PSS for different hours.

Deposition time(h) 6 12 24 48 72
Volumetric capacitance 5 oo 39.52 55.36 44.48 38.72
(F-cm™)

Table S3. Migration resistance of capacitors for different deposition time of PEDOT: PSS.

Deposition time(h) 6 12 24 48 72
Resistance(Q) 76 43 16 47 64
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