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> AORFB: Viologen-TEMPO system

One-Step Straightforward Synthetic routes
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Electrochemical characterization and solubility

TEMPO-SO,K

© ClCenergiGUNE. 2021. All rights reserved.

(SPr),V

0,82
-0,43

\\ OK

0 \\

TEMPO-SO,K

05S \_/—ND—@N—\_/Sés (SPr),V

8,9x10°6
2,0x10°

Joule 2019, 3, 1-15

1,5x 102
2,6 x 102

I (mA)

1,2

CIC

energ
GUNE
0,04
0,03 -
0,02 -
0,01 -
1 _ OCvV=1,25V |
0,00 -
-0,01
0,021 (SPr),V
] TEMPO-SO,K
-0,03
'0104 T T T T T T T T T
06 -04 02 00 02 04 06 08 10 12
Potential (V vs. SHE)
4



> Electrolyte screening
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Pump Pump

Anolyte Catholyte o (mS/cm)

A 0,5M SPr,V + 2,6M NH,CI 0,5M TEMPO-SO,K + 3,6M NH,Cl + 0,9M KCl 186 271 |

0,5M SPr,V + 2M Nacl 0,5M TEMPO-SO,K + 3,5M NaCl 60 153
C 0,5M SPr,V + 1,5M (NH,),SO, 0,5M TEMPO-SO,K + 2M (NH,),SO, 91 175
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CCELL TESTING
A 0,5M SPr,V + 2,6 M NH,CI 0,5M TEMPO-SO,K + 3,6M NH,CI + 0,9M KCI 1,68
B 0,5M SPr,V + 2M NaCl 0,5M TEMPO-SO,K + 3,5M NaCl 2,26
C 0,5M SPr,V +1,5M (NH4)ZSO4 0,5M TEMPO-SO,K + 2M (NH4)ZSO4 1,92
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Final electrolyte formulation
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Polarization Curves SOC 50 Power density curves SOC 50
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> Comparative study of membranes

Cycling tests at different currents
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> Long cycling test

Membrane: FS-950

350 cycles
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C (SPr),V A (TEMPO-SO4K\
Q _ok"
_ — — . 0% » High solubility in aqueous media in order to achieve high energy
033\_/—N<' / \ "}N—\_/SO3
. densities (cell voltage 1,25 V)
\ J\__° J

» Optimal electrolyte formulation to reach higher conductivities

Electrolyte

» Critical role of chloride anions to avoid formation of aggregates

» Importance of the electrolyte-membrane combination when calculating parameters such as VE, capacity retention and cell
resistance.

» Higher voltage efficiencies (>70%) and outstanding peak power densities 262 mW/cm2

» Long cycling stability in terms of capacity and a low-capacity fade rate of 0.001% per cycle for over 350 cycles with nearly

100% Coulombic efficiency
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