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Fig. S1 DSC data showing the effect of salt and glycerol on the 3 % agarose hydrogel with both 
cooling and heating cycle information. 
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Fig. S2 FTIR spectra showing different band regions of the glycerol, water, agarose and their 
mixtures. 

Fig. S3 (a) CV of buffered hydrogel electrolyte with 1 M Zn2+ containing 25 % glycerol at 
different scan rates, (b) peak current vs square root of scan rate indicating the diffusion-
controlled process.



Fig. S4 (a) Charge efficiency obtained from CV of buffered hydrogel electrolyte with 1 M Zn2+ 
containing different amounts of glycerol (b) Galvanostatic cycling of Zn plating and stripping 
with buffered hydrogel electrolyte with 1 M Zn2+ containing different amounts of glycerol.

Fig. S5 Coulombic efficiencies evaluation of Zn||Ti asymmetrical cells using galvanostatic 
cycling at 1 mA cm-2 and capacity of 0.5 mAh cm-2 using 3 % agarose buffered hydrogel 
electrolyte with 0 and 25 % glycerol.



Fig. S6 Plots of peak current (mA) vs scan rate (mV s-1) in logarithmic scale to obtain the b-
values according to, i = ab; where i is the peak current, v is the scan rate, a and b are 
constants.

Fig. S7 (a) Comparison of the CV at 2 mV s-1 with contribution from the diffusion controlled 
and non-diffusion-controlled charge storage processes, (b) Ragone plot comparison of the 
cells with Zn anode, LC/C composite cathode, and the electrolyte: buffered 3 % agarose 
hydrogel containing 25 % glycerol with only 1 M Zn 2+ (black data), with 1 M Zn 2+ and 1 M K+ 
(gray data), unbuffered 3 % agarose hydrogel containing 25 % glycerol with 1 M Zn 2+ and 1 M 
K+ (blue data).Here the specific energy and specific power are presented by considering the 
mass of LC only and mass of carbon and Zn foil are not included.



Fig. S8 The comparison of the Zn-ion device with hydrogel- based electrolytes except for the 

data presented by triangles. The data presented by the black filled circles are for the inorganic 

based cathode,1, 2, 3-22 whereas black open circles are for the organic cathode materials.23-27 

The data presented in green open circle with + correspond to the agarose- based hydrogel 

with organic cathode 28 and the green closed circles present the agarose- based hydrogels 

with inorganic cathodes.29,30 The data shown in red open triangle is for lignin-based cathode 

in liquid electrolyte 31,32 and brown open triangle is poly catechol- based cathode in liquid 

electrolyte.33 The data from the present study (lignocatechol cathode and agarose-based 

hydrogel electrolyte) is presented in green stars. It is important to note that the cyclic 

performances presented in the plot are not performed at the same charge/discharge rates 

rather they vary from 0.1 A g-1 to 10 A g-1 and majority of the cathode materials studied in the 

hydrogel electrolytes are based on V2O5, MnO2 systems and there are not many reports on 

the organic based-cathodes in the hydrogel electrolytes for Zn-ion energy storage system.



Fig. S9 Flame test of the hydrogel electrolyte, showing the softening of the hydrogel. Absence 

of visible flame during burning indicates the non-flammability of the decomposition 

products.34

Some of the literatures indicating the sustainability of the components used in Zn-Lignin study 

are presented in the references. 35-41
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