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SECM experiments were performed with SECM bipotentiostat (CHI 920) in an Ar–filled glovebox. Prior to kinetics measurement, the NG factor of Au tip was determined by approaching a completely insulating surface and fitting the negative approach curve. The data processing and fitting process were described elsewhere35–37. A dimensionless rate constant, κ, was obtained by data fit, which equals to [image: ], where r0 is the radius of tip and D is the diffusion coefficient of redox mediators. D of various mediators were determined by measure steady state current of a Au microelectrode with known radius r0, according to iss = 4nFDr_C. 
The redox potential and heterogeneous electron transfer rate constants ko of redox mediators itself were determined using CV measurements. The redox potential is determined by the centre of two redox peaks, which is measured in a 100 mM LiTFSI–tetraglyme solution with 10 mM of various mediators at a Au electrode. Partially charged LiFeO4 protected by a glass frit served as a RE and it gave a potential of 3.45 V vs. Li+/Li as reported previously. A platinum wire served as a CE. The details of ko measurement are described elsewhere43. Briefly, CVs were recorded at various scan rates, ranging from 0.05 to 10 V s–1. Ψ, a function of CV peaks separation, was plotted versus root of scan rate and a linear fit was applied. ko was obtained from the slope of linear fit. The ko measurement were carried out at both Au and glassy carbon (GC) WEs. Due to the non–negligible resistance of ether–based electrolytes, IR correction was applied in CV and a silver wire RE was used to replace the protected LFP RE to minimise the uncompensated resistance.
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