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The first stage of this project is to develop positive and negative
organic electrolytes of organic redox flow battery (ORFB). To reach
the target of high application value and operational stability, suitable
redox-active organic materials (ROMs) are chosen based on
availability, potential window, solubility, electrochemical activity, etc.
After cyclic voltammetry tests, the cell voltages of 9-fluorenone
(FL)/phenothiazine (PT) and 2,1,3-benzothiadiazole (BTD)/10-
methylphenothiazine (MPT) can be acquired as follows, 2.33 V and
2.23 V, respectively. Moreover, FL/PT and BTD/MPT possess better
electrochemical activity, and the latter even more outstanding in the
reversibility and stability. On the basis of the key performance
indicators in the first stage of the project, including the half-cell
voltage between catholyte and anolyte should be larger than 2 V, all

the targets have been reached here.

In the second stage of this project, the FL/PT and BTD/MPT
electrolytes which were chosen from previous works would be
arranged for further performance tests. During the cyclic voltammetry
stability tests of BTD/MPT, the peak separation of MPT on the

positive side has no change even after 100 cycles. On the other hand,
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the peak separation of BTD on the negative side increased for 1.7%
after 100 cycles as comparing with the first cycle. In the single cell
tests, the energy efficiency (EE) of BTD/MPT can reach to 44.4% at
the current density of 10 mA cm2. These results indicated the superior
electrochemical activity and stability of BTD/MPT. From above, the

targets were all achieved by BTD/MPT.

In the third stage of the project, the single cell stability tests of
BTD/MPT were conducted for 100 charge-discharge cycles. At 5 mA
cm?, the average EE of the first three cycles and the final three cycles
were 41.9% and 38.7%, respectively, which showed 92.4%
maintaining rate. Otherwise, based on the change of the absorption
peaks in UV-Vis spectra and the disappearance of the absorption peaks
on 661 cm*and 760 cm™ in FTIR spectra, some MPT molecules might
become dimers or oligomers after stability tests. To sum up, all the
targets of the project were reached, and we also acquired plenty of
BTD/MPT electrolyte information from this research including its

high stability and material features.

Keywords: organic redox flow battery (ORFB), redox-active organic
materials (ROMs), potential window, electrochemical activity,

energy efficiency (EE)
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2.23 5 86.7
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