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Introduction : The redox flow batteries (RFB) are promising

candidatan grid energystoragedueto high safety,independentuning
of energyandpowerandscalability

U All Vanadium RFB U Organic RFB

O High energycapacity O Easyfunctionalization
O Long termstability O Low cost
O High cost

U 7,8-Dihydroxyphenazine-2-sulfonic acid (DHPS
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OHigh solubility (1.4 M in 1 M
NaOHand1.8 M in 1M KOH)

O High reversibleanolyte capacity65
Ahl-1

O Energyefficiency >75%

O Capacity retention 90% after 500
cycles
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U Decompositionof I DHPS
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Solubility: 1.6 M in 1 M NaOH

Dehydroxygenation
Self Reduction

Objective: Discover how various substitution groups in
phenazinalerivativesaffectsolubility andstability

Results and Discussion:

U PhenazineDerivative |

U Redox Flow Battery Performance
O DHP-bis-propyl-SO,2 (0.30 M)

36days () Sjgnificantcapacitylossis dueto
precipitation of decomposed
anolyte
O DHP-bis-propy+SQO,#
decomposes to ItS mMoOnG
substitutederivative

Condition Anolyte; DHP-bis-propytSO,% in 0.8 M KH,PQ,/0.2 M K,HPO,
Catholyte excesK ,Fe(CN)/K;Fe(CN) in samebuffer solution
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U NMR Study on Capacity Loss {H NMR in DMSO -d,)

O DecompositionPathway
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U Redox Flow Battery Performance

0 1,4-DHP (0.42 M)

LdaYS 5 solubility of deprotonatedL 4-

DHPis 0.36 M in 1 M NaOH
and0.53M in2M KOH

0 1.6% capacity decay after 200
cycles (0.0080 per cycle,
0.076% perday)

Condition Anolyte; 1,4-DHPIin 2 M KOH
Catholyte excessK ,Fe(CN)/K;Fe(CN) in 2 M KOH.

Summary:.

O Cappingof phenoxygroupsof 2,3-DHP with propy! sulfonategroups
doesnot protectfrom selfreduction

0 1,4-DHP haslow solubility but higher cycling stability compareto
DHPS

Future Work :

O Develop new phenazinederivatives to further study effect of
substitutionpatternon solublility andstability

OStudy the decomposition pathways of the new phenazine
derivatives

O Modify the stablephenazinalerivativesto improvetheir solubility
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