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Quantitative analysis of the purity of sorted (6,5) SWCNTs.

The purity of (6,5) nanotubes in the liquid phase was quantitatively calculated by comparing the
Si1 absorption peak area of the (6,5) nanotubes with the sum of the absorbance in a range of
800-1200 nm. The optical absorption by the SWCNTs in the UV region, which can be fitted to a
Lorenz function, overlaps with the absorption peaks in the visible-NIR region that correspond to the
interband electronic transitions in the SWCNTs; therefore, they must be subtracted from the obtained
absorption spectra to assess the purity of the (6,5) nanotubes. The Lorenz function for subtracting the
overlaid background absorption in the visible to NIR region has a peak at 4.6 eV (A = 270 nm), and
the parameters in the function are set so that no absorbances below a zero value are obtained in the
whole region after subtracting the background absorption.

The absorption peak area of Si; for the (6,5) nanotubes and the total absorbance in a range of
800-1200 nm were calculated by multiplying the absorbance by the energy range of photons as

follows:

| =ZA(E)AE (1)

where [/ is the total area of optical absorption, A(E) is the absorbance at the photon energy (eV), and
AE is the photon energy (eV). The purity of the (6,5) nanotubes was calculated by using the

following equation:
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Quantitative analysis for the relative abundance of the sorted sample (Fig. S2).

First, the optical absorption by SWCNTSs in the UV region was subtracted as described above.
Then, the absorption region corresponding to the first interband transition (Si1) was fitted by a sum

of Lorenz functions:
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The absorption peak area of Si; for each chirality was calculated by multiplying the absorbance

by the energy range of the photons as follows:
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The relative abundance of each chirality was calculated by using the following equation:
I(n,m)
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Partition coefficient of the sorted (6,5) SWCNTs.

The absorption peak area of Sy; for the (6,5) nanotubes was calculated by using equation 1. The

partition coefficient K 5) of the sorted (6,5) SWCNTs was obtained by using the following equation:

II,(6,5) (6)
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where / is the liquid phase of the sorted sample, pr is the pristine sample, / is the total area of optical

absorption, and D is the dilution rate.

Sorting yield of the sorted (6,5) SWCNTSs.
The sorting yield (77) was calculated as following,

C
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where C,, is the concentrations of (6,5) nanotubes in the pristine sample for the sorting, Py, 5.5 and
P, semi are the purity of (6,5) nanotubes and s-SWCNTs in the pristine, respectively. The calculated
Py, 6,5 was 0.18 by comparing the absorption peak area in a range of 800—1200 nm, and the value of
0.80 was assumed for Py, semi as previously reported.*! Then, the sorting yield was determined as

1.4%.
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Fig. S1 Optical absorption spectra (black solid line) and a sum of Lorentzian peaks (blue dotted
lines) for (a) the pristine SWCNT solution and (b) the sample sorted in the liquid phase that was

used for calculating the relative abundance shown in Figure 2c. (c) and (d) are optical absorption

spectra (black solid line) and a sum of Lorentzian peaks (blue dotted lines) for the pristine SWCNT

solution and the sample sorted in the liquid phase that was used for calculating the relative

abundance shown in Figure 6c¢, respectively.
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Fig. S2 Optical absorption spectra of the sorted liquid phase of the COMoCAT SWCNTSs with
different concentrations of PNIPAM in solution. The PNIPAM concentrations are 5 wt% (gray), 10

wit% (blue) and 15 wt% (purple).
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Fig. S3 Optical absorption spectra of SWCNT dispersions in the presence of different sodium salt
aqueous solutions as well as in the absence of sodium salt. A 50-uL aliquot of the SWCNT
dispersion in 2 wt% SC, 10 uL of a 10 mM sodium salt aqueous solution and a 200 uL of distilled
water were mixed. The prepared solution was heated to 45 °C and incubated for 15 min.



