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Supporting Information

Supporting Video

Video S1. The DSC textile was used to lighten up a red light emission diode.

Experimental Section

(1) Synthesis of spinnable CNT arrays

Spinnable CNT arrays were synthesized by chemical chemical vapor deposition
(CVD) in a quartz tube furnace. Typical, Fe (1.2 nm)/Al,O3 (3 nm) (deposited by
electron-beam evaporation method) on silicon wafer was used as catalyst, ethylene
was used as carbon source with a flowing rate of 90 sccm, and a mixture of Ar (400
sccm) and H; (30 sccm) gases was used as carrying gas. The reaction was carried out
at 740 <C for 10 minutes.

(2) Synthesis of the solid electrolyte

Based on the previous literature (J. Phys. Chem. B 2011, 115, 14688), the ionic liquid
crystal, 1-ethyl-3-methylimidazolium iodide and 1-propyl-3-methylimidazolium
iodide, was synthesized as below.

Synthesis of 1-ethyl-3-methylimidazolium iodide. Typically, 1-methylimidazole (0.05
mol) was firstly dissolved in acetonitrile (8 mL), followed by addition of ethyl iodide
(0.05 mol) under vigorous stirring. The mixture was stirred for another 24 h at room
temperature in nitrogen atmosphere. White crystals were precipitated upon addition of
ethyl acetate (60 mL). The resulting product was collected and washed by ethyl
acetate and ether, followed by drying under vacuum for 24 h with a yield of ~70%.

Synthesis of 1-propyl-3-methylimidazolium iodide. 1-methylimidazole (0.05 mol) was
dissolved in isopropanol (8 mL), followed by addition of propyl iodide (0.05 mol)
under vigorous stirring. The mixture was also stirred for another 24 h at 80 <€ in
nitrogen atmosphere. After cooling down to the room temperature, the resulting
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product was washed with ethyl acetate and ether. The product was dried under
vacuum for 48 h with a yield of ~70%.

(3) Fabrication of planar DSCs

Typically, the working electrode was composed of a layer of nanocrystalline
TiO; (diameter of 20 nm) with a thickness of 14 um and a light-scattering layer of
TiO; (diameter of 200 nm) with a thickness of 2 um prepared by a screen printing
technique. The resulting film was heated to 500 <C for 30 min. After cooling to room
temperature, it was immersed into an aqueous solution of TiCl, (40 mM) at 60 <C for
30 min, followed by sintering at 450 <C for 30 min. After cooling down to 120 <C, the
working electrode was immersed into the N719 dye solution for 24 h. The
dye-absorbed working electrode was assembled with the platinum counter electrode
by a Surlyn frame. The electrolyte was injected through a hole in the counter electrode,
and then the hole was sealed by Surlyn and a cover slide.

(4) Characterization

The structures were characterized by TEM (JEOL JEM-2100F operated at 200 kV),
and scanning electron microscopy (SEM, Hitachi FE-SEM S-4800 operated at 1 kV).
J-V curves were recorded by a Keithley 2400 Source Meter under illumination (100
mW cm) of simulated AM1.5 solar light coming from a solar simulator (Oriel-Sol3A
94023A equipped with a 450 W Xe lamp and an AML1.5 filter). The light intensity was
calibrated using a reference Si solar cell (Oriel-91150). The electrochemical
impedance spectroscopy was performed on a CHI 660a electrochemical workstation.
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Figure S1. High resolution transmission electron microscopy image of a CNT.
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Figure S2. SEM images of a CNT fiber at low (a) and high (b) magnifications.
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Figure S3. Schematic illustration to the experimental setup to prepare the CNT fiber.
The red arrow shows the rotary direction.
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Figure S4. Schematic illustration to the working mechanism of the DSC textile.
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Figure S5. Nyquist spectrum of the DSC textile with an applied voltage of -0.75 V in
dark.
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Figure S6. Dependence of short-circuit current density (Jsc) on length of TiO;
nanotubes.
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Figure S7. Dependence of open-circuit voltage (Voc) on length of TiO, nanotubes.
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Figure S8. Dependence of fill factor (FF) on length of TiO, nanotubes.
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Figure S9. Schematic illustration to the calculation of the effective area in the DSC
textile. The area (S) was obtained by multiplying the length (I) and width (d) of the
DSC textile, i.e., S=Ixd.
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Figure S10. J-V curves of the DSC textile under illumination from the two opposite
sides.
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Figure S11. J-V curves of a conventional planar DSC under illumination from the two
opposite sides.
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Figure S12. Dependence of energy conversion efficiency (n) on bent cycle number of
the DSC textile. np and n correspond to the energy conversion efficiency before and
after bending, respectively.
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Figure S13. J-V curves of the DSC textile based on the solid electrolyte before and
after bending.

S15



O T ’ T T T T T T T T T
0 20 40 60 80 100

Bent cycle number

Figure S14. Dependence of energy conversion efficiency (n) on bent cycle number of
the DSC textile based on the solid electrolyte. np and n correspond to the energy
conversion efficiency before and after bending, respectively.
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Figure S15. Typical J-V curve of a DSC textile that was woven from wire-shaped
DSCs based on aligned CNT fibers and TiO, nanotube-modified Ti wires. The

effective area was calculated by multiplying the length and width of the textile.
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Figure S16. Schematic illustration to the calculation of the effective area for the DSC
textile after deformation. The area (S) is obtained by multiplying the length (I) and
width (d) of the DSC textile, i.e., S=Ixd. After the deformation with an angle of 6, the
effective area is changed to S=Ixdxsin(#). For the angle is 45< for instance,
S=Ixdxsin(45°)= Ixdx0.707, so the effective area has been decreased to appropriately
70.7% of the one prior to deformation.
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Figure S17. Photograph of a DCS textile being integrated in a cotton fabric.
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Figure S18. I-V curves of two DSC textiles (i.e., PV 1 and PV 2) as well as their
connections in series and in parallel.
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