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Figure 4. Skeletal formula of Choline-Glycine
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To mitigate the intermittentness of renewable energy, efficient storage systems like redox flow batteries (RFBs) are required [1]. In the vanadium redox flow 

battery (VRFB), different oxidation states of vanadium are used within liquid electrolytes and drive the storage and release of electrical energy [2]. However, the 

VRFB suffers from high costs and low power density [2]. To address this, the performance of the graphite felt electrodes (GF) need to be improved [3]. In this 

research, the protic ionic liquid choline-glycine ([Ch][Gly]) has been novelly used to dope the GF electrodes of a VRFB by creating nitrogen doped carbon surfaces. 
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[Ch][Gly] NDC decoration makes GF hydrophilic and 

allows it to completely absorb both water and electrolyte

[Ch][Gly] has significantly increased nitrogen content on 

the surface of GF.
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The active species are dissolved within liquid electrolytes 

and drive the storage and release of energy by reaction 

with inert electrodes. In a VRFB. all active species present 

are different oxidation states of vanadium (V2+, V3+, VO2+, 

VO2
+) 
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[Ch][Gly] characterisation

The characteristic peaks of [Ch][Gly] are present within 

both the NMR and FTIR spectrums
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Figure 5. SEM + EDX of untreated felt: (a) carbon (b) oxygen (c) nitrogen 

(outstanding percentages are trace elements)
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Figure 6. SEM + EDX of thermally treated felt: (a) carbon (b) oxygen       

(c) nitrogen (outstanding percentages are trace elements)
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Figure 6. SEM + EDX of [Ch][Gly] treated felt: (a) carbon (b) oxygen   

(c) nitrogen (outstanding percentages are trace elements)
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Electrode performance will be measured using cyclic 

voltammetry, electrochemical impedance spectroscopy and 

single cell tests. It is expected that there will be at least a 

threefold improvement in VRFB capacity and no less than a 

10% increase in energy efficiency when the current density 

is 150 mAcm-2 [5].
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