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ABSTRACT

Earth battery is one of the alternative energy that produces the electricity. Basically the
operation of the earth battery is the production of electrical energy from chemical reaction
between two type of material of the electrode and the organic soil as the electrolyte
medium. The objectives of this project are to determine the best distance between two
electrodes and to investigate the effect of depth of the electrode in soil. Besides that, this
project investigates the effect of moisture content on the soil and the duration of the wet
soil battery. The type of material of electrode that used in this experiment are aluminium
(Al) and copper (Cu). Other than that, the type of soil that used in this earth battery is
organic soil. The arrangement of the battery cell is in cascade connection and the total cells
in this experiment are 25 cells. The consideration of the distance between two electrode,
the depth of electrode in the soil, the condition of the soil whether dry or wet and the
measurement output value for every 12 hours for wet soil battery must take and
controllable in order to get the output voltage and current. It can be concluded that the
voltage value and current produced form earth battery are related with distance between

two electrodes and depth of electrode in the soil.
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ABSTRAK

Bateri tanah adalah salah satu tenaga alternatif yang boleh menghasilkan tenaga elektrik.
Pada asasnya operasi bateri tanah adalah penghasilan tenaga elektrik daripada tindak balas
kimia antara dua jenis bahan elektrod dan tanah organik sebagai medium elektrolit.
Objektif projek ini adalah untuk menentukan jarak yang terbaik di antara dua elektrod dan
untuk mengkaji kesan kedalaman elektrod di dalam tanah. Selain itu, projek ini mengkaji
kesan kandungan kelembapan di dalam tanah dan tempoh bateri tanah yang basah. Jenis
bahan elektrod yang digunakan dalam eksperimen ini ialah aluminium (Al) dan tembaga
(Cu). Selain daripada itu, jenis tanah yang digunakan dalam bateri tanah ini adalah tanah
organik. Susunan sel-sel bateri adalah selari dan jumlah sel-sel dalam eksperimen ini
adalah 25 sel bateri. Jarak di antara dua elektrod, kedalaman elektrod di dalam tanah,
keadaan tanah sama ada kering atau basah dan nilai output pengukuran untuk setiap 12 jam
untuk bateri tanah yang basah mesti diambil kira dan dikawal untuk mendapatkan voltan
keluaran dan arus. Dapat disimpulkan bahawa nilai voltan dan arus bateri tanah adalah

berkaitan dengan jarak di antara dua elektrod dan kedalaman elektrod di dalam tanah.
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CHAPTER 1

INTRODUCTION

1.1  Research background

Earth battery is one of the alternative energy that can be used to produce the
electricity. The meaning of the earth battery is the combination of clay soil and electrode
such as cooper electrode (Cu) with zinc electrode (Zn) or other metal that can produce
potential difference (V) and current (A). The high value of the conductivity and electricity
can affect output voltage [17].

Soil resistivity is defined as the resistivity of the soil in the flow of electricity. The
Sl unit is Ohm-Meter (€2/m). Each type of soil has different value of the resistivity. The
soil resistivity value is depending on moisture, temperature, and chemical content in the
soil. The characteristic of the soil that used in this project is low resistivity and high

moisture. If the soil resistivity is low, the easier the electricity can flow through the system.

Metal is an element, compound or material that has a conductor of electricity and
heat. Metal are usually shiny, hard, malleable and ductile. The high value of conductivity
and electricity can affect output voltage and current of the design system. The combination
of soil and electrode can produce potential difference and this called earth battery.
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The arrangement of the earth battery is divided into three parts. The arrangement is
in series, parallel, and cascade. For the general knowledge, the voltage of the series
connection is increase while the current is same. But for the parallel connection is reverse
than series, which are the current is increase while the voltage is same. Meanwhile for

cascade connection can control both output voltage and output current.

1.2 Problem Statement

The use of the normal battery or dry cell leads to the greenhouse effect. The
environment will contaminated because of the mercury, silver, lithium, cadmium, lead and
acid in dry cell or normal battery. If these batteries are burned or land filled, the heavy
metals in prototype can affect the environment. Although the value of the output voltage of
this battery is higher compared to soil battery or earth battery but the effect face in the long
term is harmful. Therefore, by using earth battery will be reducing the greenhouse effect
and give benefit to the green technology. However, earth battery produce low voltage
compared to the dry cell battery. Therefore earth battery is only use for small load.

1.3 Objectives

The main objectives of this research are:

I.  To determine the best distance between two electrode.
ii.  To investigate the effect of depth of electrode in the soil on the output current and
voltage.
iii.  To investigate the effect of moisture content on the soil to the output current and
voltage.

iv.  To investigate the performance of wet soil battery.
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14 Scope

This project only involve in determining the effect of distance between two
electrode and depth of electrode in the organic soil. The distances between two electrodes
and the depth of the electrode in the soil that use in this project are 1 cm, 2 cm, 3 cm and 4
cm. The material of the electrode that be used in this project are copper (Cu) and
aluminium (Al). The size of the width and the length of electrode that used in this project
are 2.5 cm and 5 cm respectively. Total amount of batteries cell that used in this
experiment is 25 cells batteries. For one battery cell contained 117.8 cm3of organic soil.
The equipment that be used in this project are digital multimeter and temperature humidity
meter. Besides that, the experiment also used to study on moisture content that affecting
the performance of earth battery in term of current and voltage. The amount of water that
use for each cell is 6 ml for wet soil condition. The measurement of output value will

recorded for every 12 hours in 4 days to investigate the performance of wet soil battery.

15 Thesis Outline

This research has 5 chapters. Introduction is the first chapter which contain
motivation, problem statement, research objective and scope of the research. In first
chapter describe what the issues of the problem arise; the objective and scope will guide
the researcher from off topic. In Chapter 2, Literature Review contains a lot of paper,
journal, conference, previous research and technical manual that related to the project.
There are several topics that related to this research which are soil resistivity testing,
material of electrode, type of soil and reactivity of the electrode. Methodology is in
Chapter 3. Methodology describes the flow of the research and analysis parts are
proceeding. The list of equipment and research setup procedure is parts of methodology.
Another part of methodology is discussing the testing procedure, measurement parameter
and analysis part. Result and Discussion are in Chapter 4. All of measured data will be

recorded and data are analysed. The last chapter is Chapter 5. This chapter is Conclusion
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and Recommendation. This chapter will state the significant conclusion and give some

recommendation to improve for further research.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter will present the past article that related with this project. This case
study review about the type of soil used for earth battery, potential difference or voltage
output of two metal electrode that have been choose, the depth of the electrode in soil and
the distance between two electrode. Basically literature review will expose the previous
work to understand this project. Literature review also helps to find overall information
about earth battery to make sure the objective of this project is fulfilled.

Basically the operation of the earth battery is the production of electrical energy
from chemical reaction between two type of material of the electrode and the organic soil
as the electrolyte medium. The effect for this reaction will change the chemical reaction to

electrical energy.
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2.2 Solil resistivity

Soil resistivity is a measure of how much the soil resists the flow of electricity. It is a
critical factor in design of systems that rely on passing current through the Earth's surface.
The soil resistivity is a basic parameter necessary for design of effective grounding and
lighting protection system. The characteristic of soil also include as the different layers in
the substance, the function of their porosity, permeability, ionic content and mineral. Soil
resistivity is consisting of the moisture of soil. The moisture of the soil is the greatest
impact on resistivity [8]. Figure 2.1 show one of the type soil resistivity testing.

v v ! Ground

a a a

»” »' & »'e >
* Ll Ll >

Figure 2.1: Soil resistivity testing [10]

2.3 Material of the electrode

The next parameter to be considered is the type of electrode. Generally, materials
have characteristics behaviour of resisting the flow of electrical charge. The ability to resist
current is one of the physical properties that used to conduct electricity. Metal is used
because it has high conductivity and electricity value. Different type of electrode gives
different value of potential difference. Electrode selection is based on the conductivity
value of a material. In this part, to increase the voltage, the electrode used must have
features such as low resistivity, high conductivity, and high melting point and durable [5].
There are four metal used to investigate the electrical conductivity of the DC supply from

organic soil which are copper, aluminium, brass and gold as shown in Figure 2.2.
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(c) Brass electrode (d) Gold electrode

Figure 2.2: Types of electrodes [5-7]

Copper is a metal which an excellent electrical conductivity because copper are in
group 11 of the periodic table where copper have high ductility and electrical conductivity.
The colour of copper is red brown. Copper also is a ductile metal. It can be easily being
shape for example in cable wire which has many type of size. In market, copper metal is

very high compared to the aluminium and brass [6].

Aluminium is soft, durable, lightweight, ductile and malleable metal with
appearance ranging from silvery to dull grey, depending on the surface roughness. It is
nonmagnetic and does not easily ignite. Aluminium has about one-third the density and
stiffness of steel. It is easily machined, cast, drawn and extruded. Aluminium is a good
thermal and electrical conductor, having 59% the conductivity of copper, both thermal and
electrical conductivity, while having only 30% of copper’s density. Corrosion resistance
can be excellent due to a thin surface layer of aluminium oxide that forms when the metal
is exposed to air, effectively preventing further oxidation. The strongest aluminium alloys

are less corrosion resistant due to galvanic reactions with alloyed copper [7].

© Universiti Teknikal Malaysia Melaka



