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Due to their high theoretical capacity and stable redox chemistry quinones are highly 
attractive as active electrode materials in secondary batteries. Substitution possibilities 
on the aromatic ring also allow for the alteration of the quinone redox potential over a 
significant potential range as well as the possibility to introduce additional functionality 
to the material. We have used this possibility to attach a polymerizable unit that, upon 
polymerization, forms a conducting polymer (CP). In the resulting conducting redox 
polymer (CRP) material the pendant quinones function as capacity carrying groups 
providing a well-defined redox potential and a high capacity while the CP backbone 
serves two purposes: 1) The solubility of the redox active quinone moiety is reduced 
which is important as material dissolution has been identified as one major source of 
capacity fading in quinone based battery materials. 2) The intrinsic conductivity of the 
CP backbone renders the material electronically conducting thus reducing the need for 
conductivity additives in the electrode material formulation. 

Quinones are naturally occurring redox mediators and in their native function they 
cycle protons. Most studies on quinone-based battery materials have targeted 
lithium-ion batteries where the quinones are lithiated and thus cycle lithium ions rather 
than protons. This results in a dramatic shift in reduction potential as the quinone redox 
chemistry is highly sensitive to the cycling ion. Here, two strategies to produce 
proton-cycling quinone battery materials are outlined. One is based on utilising quinone 
materials both as anode and cathode material to form a rocking-chair proton battery1,2 
while the second approach rely on trapping the cycling proton in the vicinity of the 
quinone site to produce a high potential proton-trap material for lithium ion batteries3.       
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