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Supplementary figure S1. The EDX of pomegranate peels and nanocarbonized material prepared at 500 °C.
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[bookmark: _Hlk123657618]Supplementary figure S2. Fluorescence spectra of nanocarbonized materials at different temperatures.
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Supplementary figure S3. UV-visible spectra of nanocarbonized materials at different temperatures.
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Description automatically generated] Supplementary figure S4. Core level C1s and O1s high-resolution XPS spectra of GO (a) and rGO (b) obtained by hydrothermal reduction using pomegranate peels. blue solid line represents the experimental data, yellow lines are the deconvoluted components.








Supplementary figure S5. Voltage versus time of the different trials of testing MFC.
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Supplementary figure S6. Carbon cloth supported on stainless steel mesh was used as electrode; cathode (left) , anode after microbial corrosion (right).
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Description automatically generated]
Supplementary figure S7. Cyclic Voltammogram at different scanning rates using free graphite plate anode.
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Supplementary figure S8. Cyclic voltammogram at different scanning rates using MFC with graphite plate coated with GO as anode.
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[bookmark: _Hlk82116747][bookmark: _Hlk82117437]Supplementary table 1. Chemical composition of pomegranate peel powder and nanocarbonized material at 500 °C.
	Analysis wt. %
	Pomegranate peels powder
	[bookmark: _Hlk82116709]Nanocarbonized material at temperature= 500°C

	C
	42.11
	76.32

	O
	55.86
	21.33

	K
	0.95
	1.77

	N
	0.58
	ND

	Zn
	0.19
	ND

	Fe
	ND
	0.13


ND= not detected



	
	
	





Supplementary table 2.Trails using  different current collector and electrodes.
	Trial 
	Anode
	Cathode
	Current collector
	Anolyte
	Catholyte

	I
	Graphite plates (7x1x0.5 cm)

	[bookmark: _Int_tyUDMVXG]Copper wire (1mm diameter)
	[bookmark: _Int_o7RtKzst]a synthetic solution containing (per liter): 1 g acetate; H4Cl, 0.15 g; NaCl,0.5 g; MgSO4, 0.015 g; CaCl2, 0.02 g; NaHCO3, 0.5 g; and trace element, 1 mL (120mL) was used
	[bookmark: _Int_Ugg5hvoh][bookmark: _Int_wp8OEOqA]100 mM potassium dichromate dissolved in 0.25 M sulfuric acid (120mL) was used

	II
	
	[bookmark: _Int_2PzRlVge]Copper wire was connected to the anode, while titanium wire (1mm diameter) was connected to the cathode.
	
	

	III
	Carbon cloth supported on stain less steel mesh (5cmx5cm)
	[bookmark: _Int_5ty9ho1g]Titanium wire (1mm diameter)
	
	

	IV
	Graphite plates (7x1x0.5cm)
	Carbon cloth supported on stainless steel mesh
(5 cmx5cm)
	
	
	



Trial 1	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	0	0	100	159	348	125	60	120	174	180	228	Trial 2	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	0	1076	1000	800	430	500	900	1027	800	750	700	683	760	835	980	840	950	Trial 3	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	0	564	485	668	650	612	620	662	Trial 4	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	0	468	744	751	671	705	705	666	700	780	786	800	770	770	782	780	718	797	828	716	750	808	Time (Day)

Voltage (mV)
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Nanocarbonized material at 500°C
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