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Figure S1.

a) Photograph of a dismantled battery cell after discharge-recharge measurements. The
yellowish cloudy electrolyte can be seen at the edge of the cell. b) The THF solution of
DPT just after adding sodium pieces. c) DPT THF solution after stirring for 3 h with
sodium pieces and filtered. The characteristic color of the DPT changed to a similar color
as that of the electrolyte after charging and discharging.
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Figure S2.

a) Spectro electrochemistry setup and b) the cyclic voltammogram of DPT. The
electrochemical measurement was carried out using a three-electrode configuration with
an ALS Chi660 electrochemical ECstat 301. The working, counter, and reference
electrodes were Pt mesh, Pt wire, and Ag/Ag", respectively. The solvent was MeCN, the
concentration of the sample was 0.1 mM, and the supporting electrolyte was 0.1 M tetra-
n-butylammonium tetrafluorophosphate (TBAPFs). The solution was purged with
nitrogen before the measurements. The voltage scan rate was 0.05 V/s for the CV.
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Figure S3.

UV-vis spectra of DPT in MeCN electrolyte (black), after bulk electrolysis (reduction at
-1.4V, 60 min, red), and bulk electrolysis (re-oxidation at -0.9 V, 60 min, blue).
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Figure S4.

Differential UV-vis spectra during the bulk electrolysis (measured every 3 min.). (a)
reduction at -1.40 V. (b) oxidation at -0.93 V. Clear decrease of absorption at 540 nm of
tetrazine and increase at 390 nm during reduction is observed.
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Figure SS.
UV-vis spectra of DPT in MeCN electrolyte at the reduction potential (red), and the
electrolyte extracted from the dismantled cell after discharge was diluted with MeCN

(green). This indicated the existence of neutral DPT and reduced DPT (anion) in the
electrolyte after the charge/discharge cycle.
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Figure S6.

XRD patterns of DPT, AB and PTFE mixed in 9:1 ratio by weight and simulated pattern'
from previously reported Crystal information file. The peak of PTFE is at 17.0 ° and
overlaps with that of DPT. In the ex situ XRD results, the vertical scale width was adjusted
based on the peak of PTFE, whose height does not change during charging/discharging.

S7



NaPF,

|

5
% AB:-PTFE=9:1
8 | 1 MNaPFg ECIDMC (1/1 = viv)
5 EC/DMC
£ EC/DMC i
(2]
o]
2
DPT
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
2500 2000 1500 1000 500

Wavenumber (cm-")

Figure S7.

FT-IR spectra measured under vacuum. NaPF¢, PTFE, DPT, and a mixture of AB and
PTFE in a 9:1 weight ratio impregnated with 1 M NaPFs EC/DMC (1/1 = v/v) overnight
(vacuum). In this figure, the DPT peaks of interest are revealed by proving the peaks of
the PTFE, NaPFs and EC/DMC, whose peak intensities do not originally change during
discharge-recharge. NaPFs has a sharp peak at 570 cm™ and a broad peak at 850 cm™.
PTFE has two characteristic peaks at 1160 cm™ and 1220 cm™. For the pellet impregnated
with 1 M NaPF¢s EC/DMC (1/1 = v/v) overnight after mixing AB and PTFE in a 9:1 weight
ratio, peaks at 1090 cm™, 1780 cm™, and 1800 cm™! were observed. From the above results,
peaks at 850 cm™, 1090 cm™, 1780 cm™, and 1800 cm™ are not originated by the active
material (DPT) in the pellet. This means that the peak intensity depends on the drying
condition of the pellet and not on the charge/discharge depth.
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