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Abstract:
A great variety of substrates can be used in MFCs for electricity 
production, ranging from pure compounds to complex mixtures 
of organic matter present in wastewater and organic waste. This 
study was designed to source mainly for agricultural wastes for 
MFC based on their nutritional components. Three (3) com-
mon agricultural wastes in Nigeria, Palm kernel waste (POPW), 
Kitchen waste (KW) and Cow dung (CD) were utilized singly or 
in synergy; POPW+ KW, POPW+ CD, POPW+ KW+ CD) as 
substrate for MFC. The proximate and mineral components of 
these substrates were analyzed to explicate the nutrient poten-
tials for microorganisms (electrogens) associated with electric-
ity generation. The ash content of the organic wastes ranged 
from 10.58- 21.78mg/g; fat content (5.84-42.75mg/g); crude 
fibre (3.95-12.50mg/g); moisture content (8.24-32.24%); crude 
protein (8.21- 11.69mg/g), while the carbohydrate content was 
between 12.01 and 40.49%. Meanwhile, the mineral content of 
the wastes ranged from 1.04 - 3.80 x103ppm for sodium (Na); 
2.21-9.51 x 104ppm for potassium (K) and 4.32-8.60x 103ppm 
for calcium (Ca). The concentration of magnesium (Mg), iron 
(Fe), zinc (Zn), and lead (Pb) contents was low in each of the 
wastes. The power density generated in the different bio wastes 
was between 47.49 and 279.52mW/m2. In the meantime, the 
current and voltage generated ranged between 0.174mA in 
KW+ CD to 0.650mA in KW and 0.11V in POPW+ CD to 
0.59V in KW respectively. The high energy potential derived 
from the kitchen waste and its synergistic component (s) can be 
credited to their high carbohydrate contents and the availabili-
ty of metallic ions of Fe, Mg, Zn and Pb. The physicochemical 
constituents of these wastes make them good substrates fore 
lectricity generation.
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