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Design and Operation of Amplification Circuit for Electrical Signals
Generated by Small-scale Soil Microbial Fuel Cells

DENG Huan', WANG Ri* XU Jing', SHA Yadong', LI Daoyun', ZHONG Wenhui**"

(1 School of Environment, Nanjing Normal University, Nanjing 210023, China; 2 Honors College, Nanjing Normal University,
Nanjing 210023, China; 3 School of Geography Science, Nanjing Normal University, Nanjing 210023, China; 4 Jiangsu Center
for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing 210023, China)

Abstract: A small-scale microbial fuel cells (MFCs) using Cu®* spiked soil was constructed and connected with an

integrated operational amplifiers designed and produced with a designed amplification of 100 times to improve the ability to

detect the electrical signal generated, then a data collector was used to recorded both the original and amplified voltage data

generated by soil. The results showed that the original voltage data fluctuated around 4 mV and the amplified voltage data around

400 mV. The statistical analysis revealed that the correlation reached an extremely significant level between the original and

amplified voltage data (P<0.001). It is noticeable that not all of the original data were amplified by 100 times strictly, instead

there was a 5% error, which was attributed to the offset error and temperature drift error of the integrated operational chips. This

study provided a reference in detecting electrical signals generated by small scale MFCs.

Key words: Integrated operational amplifier; Voltage; Simulation circuit; MFCs
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