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Materials
Tetraphenylethene (TPE), 1,1,2,2-tetrakis(4-bromophenyl)ethene (TPE-Brs), tri(p-
bromophenyl)triphenylamine (TBA-Br3), 1,3,6,8-tetrabromopyrene (Py-Br4), Py-T, and TPE-T

were synthesized according to previously reported procedures [2,19,33,73-75].

Electrochemical Analysis

Working Electrode Cleaning: Prior to use, the glassy carbon electrode (GCE) was polished
several times with 0.05-um alumina powder, washed with EtOH after each polishing step, cleaned
through sonication (5 min) in a water bath, washed with EtOH, and then dried in air.

Electrochemical Characterization: The electrochemical experiments were performed in a three-
electrode cell using an Autolab potentiostat (PGSTAT204) and 1 M KOH as the aqueous electrolyte.

The GCE was used as the working electrode (diameter: 5.61 mm; 0.2475 cm?); a Pt wire was used
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as the counter electrode; Hg/HgO (RE-1B, BAS) was the reference electrode. All reported
potentials refer to the Hg/HgO potential. A slurry was prepared by dispersing the sample (45 wt. %),
carbon black (45 wt. %), and Nafion (10 wt. %) in a mixture of (EtOH/ H>0) (200 pL: 800 uL)
and then sonicating for 1 h. A portion of this slurry (10 uL) was pipetted onto the tip of the electrode,
which was then dried in air for 30 min prior to use. The electrochemical performance was studied
through CV at various sweep rates (5-200 mV s') and through the GCD method in the potential
range from 0.10 to —0.90 V (vs. Hg/HgO) at various current densities (0.5-20 A g!) in 1 M KOH

as the aqueous electrolyte solution.
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Scheme S1. Syntheses of (a) TPA-TMS and (b) TPA-T.
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Figure S1. FTIR spectrum of BT-Br».
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Figure S2. 'H-NMR spectrum of BT-Br..
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Figure S3. *C-NMR spectrum of BT-Br..
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Figure S4. FTIR spectrum of BT-2NO».
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Figure S5. "TH-NMR spectrum of BT-2NOs.
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Figure S6. (+) ESI-MS spectrum of BT-2NOx.
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Figure S7. TGA profile of BT-2NO..
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Figure S8. "H-NMR spectrum of BT-2NHa.

10

!
1500

!
1000




—4.52

cDcl,

_
=
pe

L%}

r—
41.00] %

8.0 75

7.0 65 6.0 55 50 45 40 3.5 3.0 25 20 15 1.0
f1 (ppm)
Chemical Shift (ppm)

Figure S9. 'H-NMR spectrum of BT-2NHa.
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Figure S10. (-) ESI-MS spectrum of BT-2NH>.
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Figure S11. TGA profile of BT-2NHo,.
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Figure S12. '"H-NMR spectrum of BBT-Br».
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Figure S13. '"H-NMR spectrum of BBT-Br».
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Figure S14. (+) ESI-MS spectrum of BBT-Br».
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Figure S15. TGA profile of BBT-Bro.
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Figure S16. FTIR spectra of (a) TPA-TMS and (b) TPA-T.
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Figure S17. (a, b) 'H and (c, d) '*C NMR spectra of (a, c) TPA-TMS and (b, d) TPA-T.
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Figure S18. Stability performance of (a) TPA-BBT-CMP, (b) Py-BBT-CMP and (c) TPE-BBT-

CMP after 2000 cycles.
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Figure S19. Energy level profiles of (a) BBT, (b) TPA, (c¢) Py and (d) TPE compounds.
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Figure S20. the molecular electrostatic potential of (a) BBT, (b) TPA, (c) Py and (d) TPE.
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Table S1. Summarized the thermal stability of BT-2NO», BT-2NH>, BBT-Br2, TPA-BBT-CMP, Py-
BBT-CMP and TPE-BBT-CMP.

Sample Tas (°C) Ta10 (°C) Char Yield (%)
BT-2NO; 248 256 15
BT-2NH; 212 228 0
BBT-Br 255 262 13

TPA-BBT-CMP 221 250 55
Py-BBT-CMP 198 244 48
TPE-BBT-CMP 272 347 67
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Table S2. Comparison between the specific surface area/specific capacitance of BBT-CMPs samples with
those of previously reported materials for supercapacitor application.

Electrode (n?f Eg:) Capacitance Ref.
TPA-BBT-CMP 35.6 220Fg'at0.5Ag!  Thiswork
Py-BBT-CMP 67 228 Fglat0.5Ag!  This work
TPE-BBT-CMP 410 214Fg'at0.5Ag"!  This work
Py-FFC-CMP 50 507Fg'at05Ag"! [12]
TPE-FFC-CMP 8 48Fglat05Ag! [12]
TBN-Py-CMP 473 31Fglat0.5A g™ [19]
TBN-TPE-CMP 1150 1845Fg'at0.5A g [19]
TBN-Car-CMP 762 1890 Fg'at0.5A g [19]
TBN-Py-CMP/SWCNT - 430Fg'at0.5A g [19]
TBN-TPE-CMP/SWCNT - 156Fg'at0.5Ag" (19]
TBN-Car-CMP/SWCNT ; 53Fg'at0.5Ag" [19]
poly(TPEP-BZ)/SWCNT-1 - 61Fg'at0.5Ag" [13]
poly(TPEP-BZ)/SWCNT-5 - 84Fg'at0.5Ag" [13]
TPA-COF-1 714 513Fg'at02Ag"! [76]
TPA-COF-2 478 144Fg'at02Ag"! [76]
TPA-COF-3 557 51Fg'at02Ag"! [76]
TPT-COF-4 1132 24Fglat02Ag"! [76]
TPT-COF-5 1747 034Fg'at02Ag"! [76]
TPT-COF-6 1535 024Fg'at02Ag’! [76]
POSS-A-POIP 426 1525Fglat0.5A ¢! [10]
POSS-F-POIP 452 36.5Fg'at05Ag"! [10]
TPE-HPP 922 67Fg'lat0.5A g™ [73]
DPT-HPP 1230 110.5Fg'at0.5A ¢! [73]
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