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The CV data was used to calculate the specific capacitance values for various TNT based active material-

coated electrodes using the following equation1: 

                                                                                    (1)
𝐶𝑠 =  

∫𝐼.𝑑𝑉

𝐴.𝑠.∆𝑉

Where  is the areal capacitance (in F cm-2), s is the scan rate (in mV s-1),  is the potential window (in 𝐶𝑠 ∆𝑉

V) and the A is the surface area of the electrode exposed to the electrolyte. As was reported at Fig. S1(a), 

the areal capacitance of the black TNT (TNT-R) at a scan rate of 50 mV s-1 was 0.78 mF cm-2, and it is 

significantly greater than that of TNT-1 h-30 min, TNT-4 h-30 min, and TNT-4 h-1h. The highest value of 

areal capacity obtained for TNT-R which is due to the decrease of the band gap energy owing to the 

microstructural defects such as oxygen vacancies2, 3. Table S1 summarises the data obtained from cyclic 

voltammetry for calculated the areal capacitance. Also,  the variation of areal capacitance of TNT-R as a 

function of potential scan rate is reported in Fig.S1 (b). The areal capacitance of TNT-R decreases when 

the scan rate increases. The areal capacitance of TNT-R is decreased from 1.40   to   0.43 mF cm-2 with 

increasing the scan rate from 2 to 100 mV s-1. 4
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Fig S (a) the calculated capacitance for different electrodes at scan rate  50 mV s-1 and (b)  the areal 

capacitance of TNT-R at scan rate 2, 5, 50 and 100 mV s-1

Table 1. Areal capacity of different electrodes at scan rate 50 mV s-1 (obtained from CV)

Electrode Areal capacitance 

(uF cm-2) obtained 

from CV

TNT-1 h-30 min 0.00285

TNT-4 h-30 min 0.00181

TNT-4 h-1h 0.00355

TNT-R 783.76549
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