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Figure S1. The schematic diagram showing the vision of this paper is shown in Figure S1. This figure 
highlights the use of the multifunctional device for environmental detoxification and continuous 
power generation. 

 
Figure S2. (a,b) Explain the SEM image to study the surface texture of the compost soil at different 
measurements 10 μm to 50 μm. 



 

 

 
Figure S3. (a,b). Block diagram of the setup used for potential-static electrical measurements of am-
monium fuel cell in a coin cell geometry and for Multifunctional ammonium fuel cell. (a) Keithley 
(IV) Electrical Measurement Setup for CS-AFC coin Cell small size design adjusted according to the 
voltage window, (b) Electrical Measurement Setup for multifunctional bulk compost soil Ammo-
nium Fuel Cell (CS-AFC) design for big commercial model. 

 
Figure S4. Effect of bipolar CV studies between Cu/Cu and Gr/Gr electrodes and its introductory 
study checked without membrane (a) CS-AFC (b) EIS studies shows that in comparison between 
G/G and Cu/Cu electrodes and the overall performance of Cu/Cu combination is best for power 
generation. 



 

 

 

 
Figure S5. The comparison survey data of different soil fuel cells in survey with power density. 



 

 

 
Figure S6. Showing the difference between the auto calved studies where the growth of the mi-
crobes is absent. In the 8(a) from 0 to 120 h and 8(b) showing the presence of the microbial growth 
from 0 to 120 h. 


