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Table S1. Basic properties of the carbon papers

Carbon paper Thickness 
(µm)

Porosity Resistivity, 
through plane

(mΩ/cm2)

Microporous 
layer

PTFE 
treatment

Sigracet 28AA 190 82% 4 No No
Toray 060 190 78% 5.8 No 5 wt%

Freudenberg H23 210 80% 4.5 No No
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Figure S1: a) The peak-to-peak ratio Ipa/Ipc against the scan rate of the cyclic voltammetry measurement, b) The value 
of ∆V against the scan rate of the cyclic voltammetry measurement, c) The relationship between peak current density 
and the square root of the scan rate, d) The linear relationship between the natural logarithm of peak current density 
and peak separation.
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Figure S2: The cyclic voltammetry scans for the double-layer capacitance between 0,95 V and 1,05 V at different scan 
rates; a) Sigracet 28AA, b) Toray 060 , c) Freudenberg H23.
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Figure S3: Unsuccessful MXene coating on Toray 060.
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Figure S4: a) The relationship between peak current density and the square root of the scan rate, b) The linear relationship 
between the natural logarithm of peak current density and peak separation.
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Figure S5: VRFB performance comparison using heat-treated and Mo2TiC2 MXene coated Sigracet 28AA on the positive 
side (heat-treated Sigracet 28AA was used on the negative side for both configurations); Coulombic and voltage efficiency 
for 150 cycles. The VRFB tests were conducted at a flow rate of 40 mL/min with 13 mL of the electrolyte on each side 
and was charged/discharged at constant current 100 mA/cm2 between 0.8-1.7 V. Two layers of electrodes were stacked on 
each side for the configurations.


