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Nowadays electrodes of lithium batteries are mainly constituted by inorganic compounds 

based on transition metals such as cobalt, nickel or manganese. Although their performances are 

satisfying, these materials present several important drawbacks. Indeed these compounds are 

expensive because they are prepared due to energy-consuming techniques from rare mineral 

precursors. Moreover, some metals are toxic and often hard to recycle. Eventually their 

reactivity leads to safety issues in abusive conditions. 

Organic electroactive compounds1 such as nitroxide based polymers2 or carboxylate salts3 

offer a cost-effective and environmental friendly alternative to conventional electrode materials 

for electrochemical storage. Interestingly these products can be prepared from low cost 

precursors using classical organic and polymer chemistry techniques. Moreover these 

compounds are easy to recycle or reuse at their end of life. Eventually organic electrode 

materials can followed n-doped but also p-doped redox mechanisms which enable to imagine 

new battery configurations (cation-ion, dual-ion or anion-ion). But until now, their use is still 

challenging due to low cycle life usually related to their high solubility in organic solvents of 

electrolytes. 

Following the pioneer work of Yao et al.4 with its concept of molecular-ion based 

“rocking chair” battery, this work is focused on the development of optimized full organic 

battery using anion as a shuttle during charge/discharge in order to study their electrochemical 

performances for in particular high power applications.  

First various polymers based on viologen redox unit were studied as negative electrode 

materials and the introduction of crosslinker5 but also the influence of the nature of counter-

anion have been investigated. A particular strategy was identified in order to stabilize the 

specific capacity of polyviologen (PV) along cycling. In parallel, an original and insoluble 

structure based on lithium dianilinoterephthalate (Li2DAnT) has been developed and even if 

some moderate electrochemical performances have been obtained, this development 

demonstrates for the first time the interest of terephthalate backbone to suppress the dissolution 

of p-doped organic materials.6 

Finally the formulation of organic electrodes using PV, Li2DAnt but also using 

polynitroxydes (PTMA)2 based composites were optimized in particular for screen printing 

process and several full organic batteries have been assembled and tested in anion-ion 
configuration. These results pave the way for the development of metal-free battery with high 

electrochemical performances.  
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