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Figure S1: HPLC chromatogram of anthraquinone sulfonation mixture after synthesis.
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Figure S2: UV-vis spectrum of initial electrolyte and electrolyte after electrochemical test, both samples diluted
50 000 times by demineralized water, measured in cuvette with the optical length of 1 cm.
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Figure S3: Equivalent circuit used for evaluation of EIS spectra of RFB full-cell consisting of: R1 — ohmic resistance
of the cell, R2 and R3 - charge transfer resistance of both electrodes, Q2 and Q3 - constant phase elements

representing electrode-electrolyte interface on both interfaces.

4|Page



Table S1: Composition of the AQDS negolyte before and after electrochemical test in the redox flow battery
obtained by HPLC

Compound Retention Initial Electrolyte
time electrolyte  after test
(min) (area %) (area %)
anthraquinone-1,7-disulfonic acid 3.4 2.1 2.0
anthraquinone-2,6-disulfonic acid 6.2 41.9 44.1
anthraquinone-1,6-disulfonic acid 6.9 2.8 3.0
unknown compound - 1 7.3 0.2 0.3
anthraquinone-2,7-disulfonic acid 7.8 41.0 43.0
unknown compound - 2 9 0.0 0.4
unknown compound - 3 9.4 0.0 0.3
anthraquinone-1-sulfonic acid 9.6 1.5 0.3
2-hydroxyanthraquinone-1-sulfonic acid 10.0 0.6 0.2
anthraquinone-2-sulfonic acid 10.1 7.7 3.2
unknown compound - 4 10.4 0.8 0.8
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Table S2: Composition of AQDS electrolyte after 5 days in different SOC and temperatures

SoC /%

25

50

50

75 75 85 95 100 100
Temperature / °C 20 60 60 20 60 20 60 60 60 20 60
¢ AQDS W/ mol dm® | 0.84 | 085 | 082 | 081 | 081 | 080 | 072 | 068 | 068 | 079 | 065
CH2SO: @/ mol dm> | 114 | 136 | 1.03 | 104 | 109 | 106 | 127 | 131 | 117 | 102 | 116
c total sulphate / 282 | 306 | 267 | 266 | 271 266 | 271 267 | 253 | 260 | 246
mol dm?-
Content @ / Area %
anthraquinon-1,7- | o0 | 163 | 180 | 178 | 140 | 179 | 134 | 128 | 131 | 18 | 129
disulfonic acid
anthraquinon-2,6- | 5o | 3030 | 4108 | 3020 | 4011 | 3954 | 4170 | 4214 | 4395 | 41.49 | 43.96
disulfonic acid
anthraquinon-1,6- 191 | 197 | 266 | 237 | 214 | 206 | 173 | 192 | 169 | 206 | 206
disulfonic acid
anthraquinon-2,7- |\ o | 4300 | 4049 | 4285 | 4339 | 43.00 | 4410 | 4473 | 4566 | 4467 | 4585
disulfonic acid
anthraquinon-1- 206 | 207 | 155 | 206 | 144 | 197 | o076 | 062 | 050 | 114 | 055
sulfonic acid
anthraquinon-2- 11.72 | 1161 | 1022 | 11.74 | 1153 | 1165 | 1038 | 931 | 690 | 882 | 630
sulfonic acid
2 6-AQDS / 2,7-AQD
6-AQDS/2,7-AQDS | 90 | 091 | 097 | 091 | 092 | 092 | 095 | 094 | 096 | 093 | 096
/ area % ratio
26-and 27-AQDS | o3 | 063 | 084 | 082 | 083 | 083 | 086 | 087 | 090 | 086 | 090
/ area % ratio

MWUV-vis spectrophotometry, Pacido-basic titration by NaOH, ®HPLC
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