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Abstract— Our project is Utilization of Vegetable Wastes For 

Power Generation in which we are constructing a fuel cell. 

Vegetable wastes occur throughout the supply chain and vary 

widely depending on its processing. Globally, more than 30 

% of the loss occurs at the retail and consumer levels, of 

which the post-harvest and processing level wastages account 

for the major share. The wastes so generated pose an 

environmental threat and call for the development of a 

pollution-free model. Studies on the characterization of 

unutilized, rotten, and discarded fractions of the vegetable 

wastes indicate their potential candidature for reprocessing. 

Generation of renewable energy by bioconversion of 

vegetable wastes is gaining importance as it has proved to be 

a proficient means of utilizing the perishable vegetable 

residues. Researchers and industries are now fully engaged in 

a number of projects involving the technology of ‘‘waste to 

fuel’’ with a view to overcome the disposal problems. The 

present article deals with the studies conducted on vegetable 

wastes for production of various types of biofuel. 
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I. INTRODUCTION 

Bioenergy is a promising, inexhaustible, sustainable source 

to combat the rising environmental, economic, and 

technological issues related to depleting fossil fuels. The most 

important aspect for sustainable production and supply of 

bioenergy is the availability of feedstock. Among various 

substrates, production from wastes has received a special 

acceptance for maintaining environmental integrity. Wastes 

are generated in many forms and at various stages, ranging 

from domestic to industrial levels, and their improper 

disposal has detrimental effects on the environment as well as 

human life. 

II. OBJECTIVE 

Our main aim of the project is to generate power by using the 

vegetable waste as a major source which acts as an electrolyte 

and to make an output of power with lower costs comparing 

with other methods of power generation. To make the process 

more convenient and easier and to make the easier availability 

of the source for the power generation. 

III. LITERATURE REVIEW 

The human population across the globe is increasingly getting 

oriented toward healthy and processed food products. It has 

been observed that of the enormous supply of food for human 

consumption, about one-third gets wasted globally. India, 

with rich agricultural resources, accounts for 50 MT of 

vegetable waste, which is about 30 % of its total production. 

Hence, utilization of these wastes generated at different levels 

of delivery starting from the agricultural farm, post-harvest 

handling, storage, processing, and from distribution to 

consumption would be economically highly beneficial. Such 

wastes can either be used directly as an untreated material for 

microbial growth or be used by appropriate treatment with 

enzymes for bioenergy production.  

A. Block Diagram 

The basic block diagram (as shown in FIG.1) of the fuel cell 

structure is given as follows 

 
Fig. 1: Block Diagram of Fuel Cell 

B. Microbial Fuel Cell 

A microbial fuel cell (MFC), or biological fuel cell, is a bio-

electrochemical system that drives an electric current by 

using bacteria and mimicking bacterial interactions found 

in nature. MFCs can be grouped into two general categories: 

mediated and unmediated. The first MFCs, demonstrated in 

the early 20th century, used a mediator: a chemical that 

transfers electrons from the bacteria in the cell to the anode. 

C. Vegetable Wastes 

Vegetable waste is a biodegradable material generated in 

large quantities, much of which is dumped on land to rot in 

the open, which not only emits a foul odor, but also creates a 

big nuisance by attracting birds, rats, and pigs—vectors of 

various diseases. Apart from post-harvest losses due to lack 

of storage capacity, processing and packaging of vegetables 

according to customers’ specifications also plays a major role 

in waste generation. Vegetable wastes include the rotten, 

peels, shells, and scraped portions of vegetables or slurries. 

D. Copper Plate 

Copper is a reddish brown metal that is used to make things 

such as coins and electrical wires. The copper in the form of 

plates may also used as an electrode for the electrolytic 

chemical reactions, since it has the conducting properties. 

E. Zinc Plate 

Zinc or a galvanic cell is an electrochemical cell  that derives 

electrical energy from spontaneous redox reactions taking 

place within the cell. It generally consists of two different 

metals connected by a salt bridge, or individual half-cells 

separated by a porous membrane.  

https://en.wikipedia.org/wiki/Electrochemical_cell
https://en.wikipedia.org/wiki/Redox
https://en.wikipedia.org/wiki/Salt_bridge
https://en.wikipedia.org/wiki/File:Fuel_Cell_Block_Diagram.svg
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F. Multimeter 

A multimeter is an electronic measuring instrument that 

combines several measurement functions in one unit. A 

typical multimeter can measure voltage, current, 

and resistance. Digital multimeters (DMM, DVOM) have a 

numeric display, and may also show a graphical bar 

representing the measured value. A multimeter can be a hand-

held device useful for basic fault finding and field service 

work, or a bench instrument which can measure to a very high 

degree of accuracy.  

IV. WORKING PRINCIPLE 

The fuel cell or a battery is a regular set up of normal car 

battery in which the vegetable wastes are used as an 

electrolyte and it consists of two electrodes namely copper 

and zinc which acts as cathode and anode. It works under the 

principle of faraday’s law of electrolysis in which the two 

electrodes in reaction with the electrolyte (vegetable waste) 

can generate the voltage. During electrolysis, the Anions 

moves towards Anode and Cations move towards Cathode. 

The movement of electrons is opposite to the passage of 

current. The term Electrolysis is the passage of electricity 

through an electrolyte, with cations moving to the cathode to 

get reduced, and anions moving towards the anode to get 

oxidized. An electrolyte is a liquid that conducts electricity. 

By the transfer of electrons with the help of electrodes in 

reaction with the electrolyte can produce the voltage and the 

current respectively. 

 
Fig. 2: Battery Case 

 
Fig. 3: Multimeter 

V. ADVANTAGES 

1) Installing cost very low. 

2) Electrode can be used permanently. 

3) Implementing the concept at a large scale can have 

effective scope. 

4) The liquid substance retained at the bottom can be 

reused. 

VI. DISADVANTAGES 

1) Rotten bad smell from vegetable wastes. 

2) Refilling of vegetable wastes weekly is mandatory. 

3) The space requirement of the setup will be high. 

4) It cannot be recharged again. 

VII. APPLICATIONS 

1) Fuel cell or battery can be used as a power source. 

2) It can be implemented at a large scale in streets for 

generating power for street lights. 

3) It can be applicable for charging mobile phones, 

powering the calculators, wall clocks and other 

smaller LEDs. 

4) A mini plant for power generation can be 

implemented from these concepts. 

VIII. CONCLUSION 

From our project we can conclude that, Generation of power 

using vegetable waste is more effective than other power 

generation concepts, since the availability of vegetable waste 

is an all-time process and the investment is very cheaper. A 

plant for this type of power generation is to be recommended. 
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