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Figure S1: Dynamic viscosity at varying temperature for 0.7 M IC-H at two different shear rates 

of 5/s and 2/s. 
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Figure S2: Demonstration of full cell performance of 0.035 M IC-Na in 0.1 M HClO4 against 0.25 

M 4-acetamidoTEMPO in 0.1 M HClO4. (a) Electrochemical Impedance Spectrum of IC-Na/ 

TEMPO cell. (c) Capacity versus cell voltage traces at different current densities. (b) Cycle number 

versus capacity plot at various current densities. (d) Constant current cycling of IC-Na/TEMPO 

cell at a current density of 20 mA cm-2 with a cut off voltage of 1.3 V during charge and 0.2 V 

during discharge.  
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Figure S3: Demonstration of full cell performance of 0.7 M IC-H in 0.2 M HClO4 against 0.5 M 

TEMPO in 0.1 M HClO4. (a) Cycle number versus capacity plot at various current densities. (c) 

Capacity versus cell voltage traces at different current densities. (d) Variation in coulombic 

efficiency with current density. (e) Constant current cycling of IC-H/TEMPO cell at a current 

density of 40 mA cm-2 with a cut off voltage of 1.2 V during charge and 0.2 V during discharge.  
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Table S 2  

Methods Deviation in redox Potential (mV) 

PBE 6-31 G 47 

B3LYP 

6-21G 49 

6-31G 42 

6-31+G 44 

6-31+G** 24 

6-311G 28 

6-311G** 8  

6-311+G 22 

6-311+G** 12 

 

Solvation Free Energy Calculation: 

∆𝑮𝑺𝒐𝒍𝒗𝒂𝒕𝒊𝒐𝒏 = ∈𝒔− {∈𝒈 +  𝑮𝒄𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒐𝒏} ………Equation S 1 

Where, ∆GSolvation is the solvation energy (Hartree)  

∈s  is the free energy of the solvated phase using the CPCM solvation model (Hartree)  

∈g  is the free energy of the gas phase (Hartree)  

𝐺𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡ℎ𝑒 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑜𝑛 𝑡𝑜 𝑡ℎ𝑒 𝑔𝑖𝑏𝑏𝑒𝑠 𝑓𝑟𝑒𝑒 𝑒𝑛𝑒𝑟𝑔𝑦 (Hartree) 
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Nernst Equation:1 

𝑬 =  𝑬𝟎 +
𝑹𝑻

𝒏𝑭
 ln

[𝑄][𝐻+]𝑚

[𝐻𝑚 𝐼𝐶]
 =

𝑅𝑇

𝐹

𝑚

𝑛
 𝑝𝐻 + 𝐶     …….Equation  S 2 

Where R is the gas constant 

T is the temperature 

F is the Faraday constant 

Q is the reaction quotient  

m and n is the number of protons and electrons involved in the reaction, respectively. 

H+: Proton Concentration 

Hm: Thermodynamic activity of protons present in the solution 

IC: Concentration of IC 

C: Arbitrary constant 
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Figure S4: XRD of IC-Na and IC-H indicating a change in the crystalline structure of IC-Na and  

IC-H 
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Figure S5: Schematic representation of Hydrogen bonding between amine hydrogens and 

carbonyl groups of indigo carmine. It is the dominant intermolecular interaction governing the 

crystallization of indigo. 

 

Figure S6: Thermogravimetric analysis of indigo carmine-H in argon atmosphere 
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Figure S7: Electrochemical half-cell measurements of 10 mM IC-H in 3 M H2SO4. (a) CV of IC-H recorded 

between -0.3 V to 0.5 V vs. Ag/AgCl at scan rates ranging from 10 mV s-1 to 200 mV s-1. (b) Rotating disk 

electrode measurements of 10 mM IC-H solutions in 3 M H2SO4 at nine rotation speeds ranging from 300 

rpm to 3000 rpm with an increment of 300. (c) Levich plot (limiting current vs. sq. root of rotation) of IC-

H, which is derived from (b). (d) The plots of overpotential versus the logarithm of kinetic current and the 

corresponding fitted Tafel plots for IC-H.  
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