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Scheme S1. Formation of 0-O-DMBI* via thermal deposition of 0-MeO-DMBI-CL.
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Scheme S2. Synthetic process to form o-MeO-DMBI-I.
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Fig. S1 Temperature dependence of the (a) electrical conductivity and (b) power factor of the deposited

SWCNT sheets after post heating.
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Fig. S2 X-ray photoelectron spectroscopy (XPS) survey scans of (a) non-doped single-walled carbon
nanotube (SWCNT) sheet, (b) SWCNT sheet after deposition, (c¢) SWCNT sheet after deposition and post

heating, and (d) 2-(2-methoxyphenyl)-1,3-dimethyl-1H-benzoimidazol-3-ium iodide (o-MeO-DMBI-I).
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Fig. S3 Photograph of the mask.
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Fig. S4 Thermal conductivity mapping of the patterned single-walled carbon nanotube (SWCNT) sheet.
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Fig. S5 Illustration of the scanning thermal probe microimaging. In this measurement, temperature of the
probe (Constantan) top (7p;) and substrate (Cu) bottom (7¢,;) were measured, and the temperature of probe
tip (7Tp,) and substrate top (7c,;) were estimated based on Fourier Low, where the temperature difference
between the top and bottom of SWCNT sheets (A7) was assumed as AT = Tpy — Tcyp. On the other hand,
potential difference between the top and bottom of SWCNT sheets (AV,) was estimated by subtracting

potential gaps inside the probe and Cu from the measurement potential difference (V). Thus,

AVS =V- Sconstantan(TPl - TPZ) - SCu (TCul - TCuZ)

where Seonstantan @nd Sy, are Seebeck coefficient of constantan (—38.3 uV K!) and cupper (+1.9 uV K1),

respectively.

And the S was determined as S = AV, / AT, and was plotted in the 2D maps.
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Fig. S6 (a) UV-vis-NIR spectrum of 0-MeO-DMBI-I deposited on quartz substrate (black). The spectrum
of 0-MeO-DMBI-I in ethanol is also shown (blue).
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Fig. S7 (a) Air stability of the doped SWCNT sheet under atmospheric condition. Temperature
dependence of the (b) Seebeck coefficient, (c) electrical conductivity and (d) power factor of the doped
SWCNT sheets aged under atmospheric condition for 80 days.
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Fig. S8 Plot of open circuit voltage (OCV) (red) and circuit resistance (blue) for thermoelectric

generators (TEGs) TEG-1, TEG-2, and TEG-4.
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Table S1. List of power density per unit normalized by temperature difference for single-walled

carbon nanotube (SWCNT)-based thermoelectric generators (TEGs).

. . er unit .

) Doping Pmax|OCV| AT |Resistance|d (uWm-|, , . ¢p oo Device
n-dopant | ethod | |mwWilmvi| k1 | o1 | 2k2) [N (“‘L’J‘:‘rﬁ_1)’< structure| <"
PVDF Soirl]‘it)'f” 2012|137| 26 | 50 | 1270 | 0.019 | 36 |0.000528| Tr-type | S1
Polystyrene Soxit)'f” 2013[5500{25.4| 70 | 295 | 11.22 |1985/0.005652| Unileg | S2
PEI:DETA Soxit)'f” 2014[1800/300| 32 | 11500 | 2.19 | 72 |0.030417| m-type | S3

CPE- | solution 15445104 | 2 | 40 |not provided|0.00259| 4 [0.000648] pianar | S4
PyrBlm4 mix
BMIM PF6 | drop cast [2017[ 0.5 [2.3| 9 [notprovided| 0.144 | 8 | 0.018 | m-type | S5
NDINE | SOMON 1501713300 22 | 50 [notprovided| 1.4 | 5 | 0.22 | m-type | S6

PEI drop cast [2017[2500] 11 [27.5] 12 2074 | 3 | 691 | m-type |7
Oleamine e'sepcrta“;” 2020[4640| 45 |44.4| 47 35 | 15| 23 | mtype | S8
N-DMBI |solution dip[2020(1480{ 32 | 60 | 171 | 0274 | 5 | 0.0548 | m-type | S9
0-MeO- thermal This
MBI | deposition [2020] 96 [1:9] 25 9.3 096 | 4 | 024 |Planar| "%

3dPVDF: polyvinylidene fluoride; PPEI: polyethylenimine, DETA: diethylenetriamine; ©CPE-
PyrBlm4: conjugated polyelectrolytes-pyridine Blm4; 9BMIMPF6: 1-butyl-3-
methylimidazolium hexafluorophosphate; "NDINE: naphthalene diimide; #N-DMBI; 1,3-
dimethyl-2-phenyl-2,3-dihydro-1H-benzimidazole; Mo-MeO-DMBI-I: 2-(2-methoxyphenyl)-1,3-
dimethyl-1H-benzoimidazol-3-ium iodide.
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