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Figure S1 Raman spectra of SWCNTSs synthesized at varied Ha flow rates. (a), (b) and (c) are RBM peaks using 488 nm, 633 nm and 785 nm laser,
respectively. (d), (e) and (f) are displayed to show Ic/Ip ratios of Raman spectra exited by 488 nm, 633 nm and 785 nm laser, respectively.
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Figure S2 The relationship of deposit yield with H» flow rate. (a) Transmittance versus collection time. The diameter of the membrane filter is 13 mm. (b)
Absorbance versus collection time. The absorbance was converted from transmittance following the Beer-Lambert law, A4 =2-log,,%T .

Estimation of the residence time of SWCNTs in the quartz tube reactor

Only the growth zone (ca. 1000~1100 °C) was considered for the calculation of residence time. The length of the growth zone was
estimated to be ca. 0.5 m based on the temperature profile measured in our previous work [1].
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The flow rate of carrier gas at the growth temperature can be calculated from the flow rate at room temperature, following the
ideal gas law:

PV =nRT (1)
where B, V and T are the pressure, volume and temperature, 7 is the number of moles of gas, and R is the ideal gas constant. Then,
the average velocity can be calculated by:

v=Q/A )
where v is the average velocity, Q is the volumetric flow rate, A is the cross area of the quartz tube.
The residence time was estimated following the formula:
t=L/v (3)

where ¢ is the residence time, L is the length of the growth zone.
Thus, the residence times of the SWCNTs synthesized with carrier gas flow rates of 340 sccm, 440 sccm and 540 sccm are
estimated to be ca. 7.5 5, 5.7 s, 4.6 s, respectively.
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Figure $3 Temperature effect. (a) Normalized ratio of Sz2/(S22+Mi1) versus temperature. (b) and (c) are RBM peaks. Laser wavelengths for (b) and (c) are

488 nm and 785 nm, respectively. (d), (e) and (f) are displayed to show I¢/Ip ratios of Raman spectra exited by 488 nm, 633 nm and 785 nm laser,
respectively.

Figure $4 TEM micrographs of SWCNTs grown at different temperatures. (a)-(d) 1060 °C. (e)-(h) 1120 °C.
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Figure S5 Raman spectra of SWCNTS collected at varied feeding rates of precursors. (a), (b) and (c) are RBM peaks exited by 488 nm, 633 nm and 785
nm laser, respectively. (d) and (e) are presented to show Ic/Ip ratios of Raman spectra exited by 488 nm and 785 nm laser, respectively.

Figure S6 A typical SEM micrograph of surface morphology of a SWCNT film with a transmittance close to 90%. The film was densified by ethanol
before imaging.

Table S1 Summary of the morphology features of as-synthesized SWCNTs and the optoelectronic performance of corresponding TCFs after doping

treatment.

Fabrication method D¢ (nm) L (um) Doundie (nm) Substrate Dopant R (ohm/sq.) Tss0 (%) Ref.

Dry process (micropatterning) 1.35 - - PEN HNO; 53 80 [2]
Dry process (micropatterning) 1.3 4.8 35 PEN HNOs 22 83 [3]
Dry process 1.9 7.5 7.1 Quartz AuCls 86.8 90 [4]

Dry process 2.0 28.4 53 Quartz AuCls 78 90 [5]

Dry process 1.7~2.4 20 - PET HNO; 65 90 [6]

Dry process 1.1 4 1.21 Quartz HNOs 63 90 [7]

Dry process 1.3 13 4 Quartz HNO; 51 90 [8]

Dry process (doping study) - - - PET HAuCly 40 90 [9]
Dry process 2.0 62 85% isolated PET HNO; 25 90 [10]

Note: 1. D is the mean diameter of SWCNTTs, L is the mean length of SWCNTS, Dounde is the mean diameter of SWCNT bundles, R is the sheet resistance
of SWCNT TCFs, Tss is the transmittance value obtained at 550 nm. 2. “-“ refers to unavailable data in the reference. 3. PEN and PET stand for
polyethylene naphthalate and polyethylene terephthalate, respectively. 4. The concentration of HNO; is 65~67 wt%, while that of AuCl; is 16 mM
(acetonitrile as the solvent). The doping method can be found in the relevant reference.
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Figure S7 (a) A TEM micrograph of an individual SWCNT for the acquisition of its electron diffraction pattern. (b) and (c) are electron diffraction
patterns of a near-zigzag tube (26,4) and a near-armchair tube (19,14).
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Figure S8 (a) Optical absorption spectrum of SWCNTs collected at the same conditions with those of SWCNTs for gathering electron diffraction
patterns. (b) Fitted diameter distribution of SWCNTs from the absorption spectrum in (a) using a Matlab code [5].
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