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CHAPTER ONE  

1. INTRODUCTION 

1.1. Background of the Study 
Dry cell is one sort of electric battery, which is commonly utilized for the home and versatile electronic 

gadgets. A battery is a gadget that comprises of at least one electrochemical cells, which changes over 

substance vitality into electrical vitality. A dry cell is one of the electrochemical cells, created by the 

"German researchers Carl Gassner" in 1886, after the improvement of wet zinc-carbon batteries by 

Georges Leclanche in 1866. Present day dry cells were created by Yai Sakizo, who is from Japan, in the 

time of 1887. These days, most normally utilized batteries are dry cell batteries, which shift from huge 

spotlight batteries to limited electric lamp batteries and are generally utilized in wristwatches or adding 

machines.  

 

FIGURE 1 DRY CELL BATTERY 

A dry cell is an electrochemical cell comprising of low dampness immobilized electrolytes as a glue, 

which confines it from streaming. Because of this, it is effectively movable.  

1. What is dry-cell battery? 

A battery is a gadget comprised of one or more electrochemical cells that convert the stored chemical 

energy into electrical energy. In today’s power savvy world, dry cell is one of many types of 

electrochemical cells available for consumer use, but it was a great innovation when it was invented. A 

dry-cell battery is a device made of one or more electrochemical cells that convert stored chemical energy 

into electrical energy. It contains an electrolyte that is contained within a paste or other moist medium. A 

Standard dry cell battery includes a zinc anode and a carbon cathode within a central rod. In electricity, a 

battery is a device consisting of one or more electrochemical cells that convert stored chemical energy into 

electrical energy. The dry cell is one of many general types of electrochemical cells. 



 

A dry cell has the electrolyte immobilized as a paste, with only enough moisture in it to allow current to 

flow. Unlike a wet cell, a dry cell can operate in any orientation without spilling, as it contains no free 

liquid. This versatility makes it suitable for portable equipment. By comparison, the first wet-cell batteries 

were typically fragile glass containers with lead rods hanging from an open top. They, therefore, needed 

careful handling to avoid spillage. The development of the dry-cell battery allowed for a major advance in 

battery safety and portability. 

A common dry-cell battery is the zinc-carbon battery, which uses a cell that is sometimes called the 

Leclanché cell. The cell is made up of an outer zinc container, which acts as the anode. The cathode is a 

central carbon rod, surrounded by a mixture of carbon and manganese (IV) dioxide (MnO2). The 

electrolyte is a paste of ammonium chloride (NH4Cl). A fibrous fabric separates the two electrodes, and a 

brass pin in the center of the cell conducts electricity to the outside circuit. 

2. What are the main parts of a battery? 

The basic power unit inside a battery is called a cell, and it consists of three main bits. There are two 

electrodes (electrical terminals) and a chemical called an electrolyte in between them. For our 

convenience and safety, these things are usually packed inside a metal or plastic outer case. There are two 

more handy electrical terminals, marked with a plus (positive) and minus (negative), on the outside 

connected to the electrodes that are inside. The difference between a battery and a cell is simply that a 

battery consists of two or more cells hooked up so their power adds together. When you connect a 

battery's two electrodes into a circuit (for example, when you put one in a flashlight), the electrolyte starts 

buzzing with activity. Slowly, the chemicals inside it are converted into other substances. Ions (atoms with 

too few or too many electrons) are formed from the materials in the electrodes and take part in chemical 

reactions with the electrolyte. At the same time, electrons march from one terminal to the other through 

the outer circuit, powering whatever the battery is connected to. This process continues until the 

electrolyte is completely transformed. At that point, the ions stop moving through the electrolyte, the 

electrons stop flowing through the circuit, and the battery is flat. 

3. Why do batteries need two different materials? 

It's important to note that the electrodes in a battery are always made from two dissimilar materials (so 

never both from the same metal), which obviously have to be conductors of electricity. This is the key to 

how and why a battery works: one of the materials "likes" to give up electrons, the other likes to receive 

them. If both electrodes were made from the same material, that wouldn't happen and no current would 

flow. To understand this, we need to delve back through the history of electricity to 1792, when Italian 

scientist Luigi Galvani found he could make electricity with a bit of help from a frog's leg. 

Famously, Galvani stuck a couple of different metals into the leg of a dead frog and produced an electric 

current, which he believed was made by the frog releasing its "animal electricity." In fact, as his 



 

countryman Alessandro Volta soon realized, the important thing was that Galvani had used two different 

metals. In effect, the frog's body was working as the electrolyte of a battery made with two different 

metallic electrodes stuck into it. Dead or alive, there was nothing special about the frog; a glass jar full of 

the right chemicals or even a lemon would have worked just as well. 

What was so special about the electrodes? Chemical elements differ in their ability to pull electrons 

toward them or give them up to other elements that pull on them more. We call this tendency 

electronegativity. Stick two different metals into an electrolyte, then connect them through an outer 

circuit, and you get a tug-of-war going on between them. One of the metals wins out and pulls electrons 

from the other, through the outer circuit and that flow of electrons from one metal to the other is how a 

battery powers the circuit. If the two terminals of a battery were made from the same material, there'd be 

no net flow of electrons and no power would ever be produced. 

4. How does a battery really work? 

Here's my battery hooked up to a flashlight bulb to make a simple circuit. I've unwrapped a paperclip to 

make a piece of connecting wire and I'm holding that between the bottom of the battery and the side of the 

bulb. If you look closely, you can see the bulb is shining. That's because electrons are marching through it. 

Anode and cathode? 

Now here's what's going on inside. The battery's positive terminal (shown just above my left thumb in the 

photo and colored red in the artwork below) is connected to a positive electrode that's mostly hidden 

inside the battery. We call this the cathode. The outer case and the bottom of the battery make up the 

negative terminal, or negative electrode, which is also called the anode and colored green in the artwork. 

The paperclip wire is represented in the art by the blue line. 

Let's quickly clear up one point of confusion. At school, you may have learned that the cathode is the 

negative electrode and the anode the positive electrode? However, that really applies only to things like 

electrolysis (passing electricity through a chemical to split it up). Batteries are like electrolysis going 

backwards (they split up chemicals to make electricity) so the terms anode and cathode are switched 

around. Okay? To avoid confusion, I suggest its best not to use the terms anode and cathode at all. It's 

better to say "positive terminal" and "negative terminal" and then it's always clear what you mean, 

whether you're talking about batteries or electrolysis or anything else with a cathode. 

5. Dry cell battery Chemical reactions 

Now back to our battery. The positive and negative electrodes are separated by the chemical electrolyte. It 

can be a liquid, but in an ordinary battery it is more likely to be a dry powder. 

When you connect the battery to a lamp and switch on, chemical reactions start happening. One of the 

reactions generates positive ions (shown here as big yellow blobs) and electrons (smaller brown blobs) at 

the negative electrode. The positive ions flow into the electrolyte, while the electrons (smaller brown 



 

blobs) flow around the outside circuit (blue line) to the positive electrode and make the lamp light up on 

the way. There's a separate chemical reaction happening at the positive electrode, where incoming 

electrons recombine with ions taken out of the electrolyte, so completing the circuit. 

The electrons and ions flow because of the chemical reactions is happening inside the battery usually two 

of them going on simultaneously. The exact reactions depend on the materials from which the electrodes 

and electrolyte are made. (Some examples are given further on in this article where we compare different 

types of batteries. If you want to know more about the reactions for a particular battery, enter the type of 

the battery you're interested in followed by the words "anode cathode reactions" in your favorite search 

engine). Whatever chemical reactions take place, the general principle of electrons going around the outer 

circuit, and ions reacting with the electrolyte (moving into it or out of it), applies to all batteries. As a 

battery generates power, the chemicals inside it are gradually converted into different chemicals. Their 

ability to generate power dwindles, the battery's voltage slowly falls, and the battery eventually runs flat. 

In other words, if the battery cannot produce positive ions because the chemicals inside it have become 

depleted, it can't produce electrons for the outer circuit either. 

Now you may be thinking: "Hang on, this doesn't make any sense! Why don't the electrons just take a 

short cut and hop straight from the negative electrode through the electrolyte to the positive electrode? It 

turns out that, because of the chemistry of the electrolyte, electrons can't flow through it in this simple 

way. In fact, so far as the electrons are concerned, the electrolyte is pretty much an insulator: a barrier they 

cannot cross. Their easiest path to the positive electrode is actually by flowing through the outer circuit. 

 

 

FIGURE 2 FLOW OF ELECTRONS ROUND OUTER CIRCUIT 

6. Types and Use of Dry Cell Batteries 

An AA battery is a dry cell battery that is being utilized in various electronic gadgets. There are many 

sorts of dry cell batteries available across the globe, using different combination of metals and other 

chemicals. Some examples are: R6 (carbon-zinc), Lr6 (basic), Kr157/51 (nickel-cadmium), Fr6 (lithium-



 

iron-disulphide) and Hr6 (nickel-metal-hydride). The Lr6 (antacid), Fr6 (lithium-iron-disulphide) and R6 

(carbon-zinc) are the standard non-rechargeable AA batteries. 

The Hr6 (nickel-metal-hydride) and Kr157/51 (nickel-cadmium) are rechargeable AA batteries. 

The standard working voltage for standard non-rechargeable AA batteries are 1.5 volts and for 

rechargeable batteries 1.2 volts. 

AA batteries are variously utilized. The popular Stompers (toy cars with four-wheel drive) run on single 

AA battery. Another use is as a part of penlight, which is a small-sized pen flash-light, typically needing 

two AA batteries or AAA batteries to get operated. The dry batteries are additionally utilized as a part of 

digital cameras. Since digital cameras consume a lot of energy, users are recommended to use AA 

rechargeable batteries as the cost of using AA non-rechargeable batteries would be an extra burden on 

their pocket. 

 

1.2. Statement of the problem 
Dry Cell Battery market is segmented by company, region (country), by Type, and by Application. 

Players, stakeholders, and other participants in the global dry Cell Battery market will be able to gain the 

upper hand as they use the report as a powerful resource. Dry cell battery products are known to be 

imported from Ethiopia. Therefore, a feasibility study is being conducted to produce this type of product 

locally. Based on this study, we will be able to replace the imported products with local ones and prevent 

foreign exchange from entering our domestic and foreign investors and transfer technology knowledge. 

These days, most normally utilized batteries are dry cell batteries, which shift from huge spotlight 

batteries to limited electric lamp batteries and are generally utilized in wristwatches or adding machines. 

The problem statement is better to be described with the problem associated with the foreign currency to 

import those tremendous number of dry cell battery. Therefore, this study is concerned to with dry cell 

battery production Process intends to provide solution to identify bottlenecks and attempt to propose how 

to implement this feasibility study (produce) and substitute foreign currency in local marketing system. 

1.3. Objective 

1.3.1. General Objective  

The general objective of this study is pre-feasibility study of dry-cell battery manufacturing in Ethiopia, 

almost all dry-cell battery imported in our country. By identification and removal of bottlenecks to 

manufactured standardized dry-cell battery and substitute foreign currency in local marketing system. 

1.3.2. Specific Objective 

 To Facilitate domestic production by conducting a preliminary feasibility study on a dry-cell battery 

 To develop and implement dry-cell battery manufacturing plant. 



 

 Completely replacement of foreign products by domestic products. 

  Optimization and cost-benefit assessment of dry-cell battery manufacturing. 

1.4. Expected outcome 
The expected outputs of the Study are: 

 Prepare a completed pre-feasibility study document. 

 Identified location for dry cell battery. 

 To fulfill local demand in to local market.   

 A test of dry cell battery producing will be conducted.   

1.5. Product Description and Application 

1.5.1. Product Description 

The dry cell battery is one of the most commonly used types, including AA, 9-volt, and watch batteries. 

Dry cell batteries are different from wet cells because their electrolytes are contained in a low-moisture 

paste; while a wet cell has electrolytes contained in a liquid, hence the difference in names. As a result, 

battery manufacturers offer two different forms of storage cells, either rechargeable or single use. A 

rechargeable dry cell battery is a better choice for devices that consume a lot of electrical power, such as a 

digital camera; these can be charged numerous times so that you do not need to constantly replace them. 

Dry cell batteries, regardless of their size, typically have the same basic components. At the center of each 

is a rod called a cathode, which is often made of carbon and surrounded by an electrolyte paste? Different 

chemicals can be used to create this paste, such as ammonium chloride and manganese dioxide, depending 

on the type of battery. The cathode and electrolyte paste are wrapped in paper or cardboard and sealed into 

a metal cylinder called an anode, which is typically made of zinc. 

Battery is a device that stores chemical energy and converts it to electrical energy. The chemical reactions 

in a battery involve the flow of electrons from one material (electrode) to another, through an external 

circuit. The flow of electrons provides an electric current that can be used to do work. 

 

FIGURE 3 DRY CELL BATTERY PRODUCT DESCRIPTION 

https://www.sciencedirect.com/science/article/pii/S0360544219307285
https://www.sciencedirect.com/science/article/pii/S0360544219307285
https://www.wisegeek.com/what-is-a-cathode.htm
https://www.wisegeek.com/what-is-carbon.htm
https://www.wisegeek.com/what-is-an-electrolyte.htm
https://www.wisegeek.com/what-is-manganese.htm
https://www.wisegeek.com/what-is-an-anode.htm
https://www.wisegeek.com/what-is-zinc.htm


 

A dry cell uses a paste electrolyte, with only enough moisture to allow current to flow. Unlike a wet cell, a 

dry cell can operate in any orientation without spilling, as it contains no free liquid, making it suitable for 

portable equipment. 

Line art drawing of a dry cell 

 

 

FIGURE 4 PARTS OF DRY CELL DESCRIPTION 

1. Brass cap,  

2. Plastic seal, 

 3. Expansion space,  

4. Porous cardboard, 

 5. Zinc can,  

6. Carbon rod,  

7. Chemical mixture.
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1.5.2. Product Application 

A dry cell is a portable electric battery that is used mainly in homes for flashlights, radios, remote 

controllers, and many other devices. It converts chemical energy into electrical energy like any other 

battery. A dry cell is a portable battery. It has its electrolyte in a paste form. A common type of dry cell 

is a zinc-carbon dry cell. It uses ammonium chloride electrolyte in paste form. This avoids spillage or 

leakage of electrolyte from the cell. It can also be oriented in any direction, so this can be considered 

as one of the most important advantages of a dry cell. Dry cells have high energy density or power 

stored to weight ratio. So they are of compact size which makes them easy to carry around which 

makes them one of the most common types of batteries found everywhere. A dry cell was developed 

by Carl Gassner in 1886.  

Cathode: Reduction of MnO2 to Mn2O3. 

2MnO2 + H2O + 2e →--> Mn2O3 + 2OH- 

Anode: Oxidation of Zinc into its ions 

Zn →--> Zn2+ +2e 

Cell Diagram: 

Zn(s) | Zn2+(aq) || MnO2(aq), Mn2O3(aq) | C(s) 

 

 

FIGURE 5 DRY CELL BATTERY 

Dry Cell Reactions of the dry cell are not easily reversed as the reaction is difficult to force in the 

opposite direction. The metal casing is part of the reaction as zinc forms zinc ions. A paste made of 

manganese dioxide is used in the center of the cell with graphite as an electrode. 
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CHAPTER TWO  

2. MARKET ANALYSIS AND MARKETING CONCEPT 

2.1. Market Study 

Global Dry Cell Battery Market research report is a specialized and in-depth study of the Dry Cell 

Battery industry with a focus on the global market trend. The report aims to provide an overview of 

global Dry Cell Battery market with detailed market segmentation by component, deployment model, 

end-user and geography. The global Dry Cell Battery market is expected to witness high growth during 

the forecast period. The report provides key statistics on the market status of the leading Dry Cell 

Battery market players and offers key trends and opportunities in the market. The quantity of dry cell 

battery imported during the past 10 years is given below. 

2.2. Dry Cell Battery Supply 

The supplying countries of Dry Cell battery are  

 

 

 

 

 

Total capacity of Dry Cell battery manufacturer in Ethiopia can’t be satisfied current Local market 

demand. 

2.3. DEMAND  
TABLE 1 DEMAND FOR (UNITS). 8506 

Year No of imported in  

Net Wt. (Kg)  

2011 189,091,529 

2012 254,240,067 

2013 226,927,884 

2014 209,102,173 

2015 136,980,152 

2016 333,359,955 

2017 207,492,766 

2018 47,986,496 

2019 53,098,861 

2020 140,257,562 

      Source: - Ethiopians customs authority 

 China 

 Japan         

 Italy 

 Bulgaria  

 Taiwan  

 United Arab Emirates 

 Thailand 

 Turkey  

 France  

 Germany  

 Viet Nam  

 Cote d'Ivoire  

 Korea, Republic of  

 Israel 

 Singapore  

 Kenya 

 Hong Kong 

 Djibouti 

 South Africa 

 Finland 
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2.4. MARKETING STRATEGY 

Marketing strategies designed to achieve business objectives and build competitive advantage. Helps 

to conduct market research, forecast potential sales opportunities, and develop a marketing plan. In 

turn, the marketing plan will outline the actions that must be carried out in order to persuade 

consumers to purchase the products and services you offer. This company mainly manufactures by 

complete imitation of the product. So the product of this company will have a price advantages than of 

the imported ones.  

The following are recommended site of sales 

 Different shops at some selected areas in Ethiopians regions; 

 Export to east Africans and others. 

2.5. PRICING   
A dry cell battery produces on a large scale. It will be asserted on the most competitive price for the 

customers, aim to provide the best quality products. 

2.6. PROJECTED DEMAND  
TABLE 2 PROJECTED DEMAND FOR (UNITS). 

S.No. Year Projected demand (Kg) 

1 2021 

              253,330,299.61  

2 2022 

              257,740,862.29  

3 2023 

              262,151,424.96  

4 2024 

              266,561,987.64  

5 2025 

              270,972,550.32  

6 2026 

              275,383,113.00  

7 2027 

              54,895,338.70 

8 2028 

              74,554,663.40 

9 2029 

              94,213,988.10 

10 2030 

            113,873,312.80 
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2.7. MARKETING ORGANIZATION 
Sales and marketing have distinct duties, but ultimately they have the same focus and perspective: 

reaching the consumer and promoting sales. 

 

 

 

 

 

 

 

FIGURE 6 ORGANIZATIONAL CHART OF MARKETING 

2.7.1. Marketing departments   

 Typically support the brand through public relations and identity campaigns. 

 They focus on long-term objectives and provide support for the front-line sales staff.  

 Work on promotion and advertising, identification and selection of wholesalers etc. 

 Conduct research and development on developing the design of the brand according to the 

customer demand. 

2.7.2. Market Segments 

In all regions and African countries this product is demand. 

2.7.3. Marketing Plan 

Once the team has developed the overall marketing strategy, each team member is responsible for 

implementing a corresponding marketing plan for the areas of his responsibility. These responsibilities 

include deciding on the promotional material for his market segment and pricing. In each case, the 

responsibilities of the marketing manager include ensuring overall cohesion to prevent inconsistent 

pricing among the market segments and contradictory promotions. The team has to work together to 

preserve the overall company image while meeting the requirements of each market segment to the 

maximum extent possible. 

2.7.4. Outcomes 

A cohesive and effective team balances the conflicting demands of its sales and marketing 

environment to achieve a common approach, with each team member taking responsibility for 

achieving the targets for his market segment. When a team member does not meet objectives for a 

particular segment, the role of other team members is to offer support to help improve performance. 

While each team member takes responsibility for his work, an effective team defines success as the 

Marketing Department 

Sales Staffs Promotion staffs  

Marketing Manager 
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meeting of all team targets. Such an integrated team effort improves overall sales and marketing 

performance and promotes team cohesiveness. 

2.7.5. Sales Promotion/Marketing Support 

 Through media such as television, radio, newspaper and magazines 

 Maintaining goodwill with the public 

 Press releases 

 Internet and related technologies through Email marketing, online advertising and mobile 

advertising  

 Social media portals such as Twitter, Facebook and YouTube also provide 

2.7.6.  Values of the company 

 Customers talk we listen 

 The best teams win 

 Continuous improvement is our way of life 

 Innovations defines our future 
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CHAPTER THREE 

3. RAW MATERIAL AND INPUTS SUPPLY 

3.1. Raw Materials and Inputs Required 
In an alkaline battery, the cylinder that contains the cells is made of nickel-plated steel. It is lined with 

a separator that divides the cathode from the anode and is made of either layered paper or a porous 

synthetic material. The canister is sealed at one end with an asphalt or epoxy sealant that underlies a 

steel plate, and at the other with a brass nail driven through the cylinder. This nail is welded to a metal 

end cap and passed through an exterior plastic seal. Inside the cylinder, the cathode consists of a 

mixture of manganese dioxide, graphite, and a potassium hydroxide solution; the anode comprises zinc 

powder and a potassium hydroxide electrolyte. 

The Battery main components: 

1. Positive Plates 

2. Separator plates 

3. Positive terminal 

4. Negative terminal 

5. Outer body/Container 

Dry cell battery components  

A dry cell battery is a type of chemical battery that uses an electrolyte, which is in the immobilized state. The 

electrolyte in this cell battery contains very little moisture to allow the passage of current through it. This Science 

Struck post provides the history, definition, composition, uses, and recycling process of the dry cell battery. 

 

FIGURE 7 DRY CELL BATTERY COMPONENTS 
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TABLE 3.  AMOUNT OF RAW MATERIALS NEEDED FOR DRY CELL BATTERY PRODUCT 

Type of 

product 
Raw material 

QT

Y 
Units 

Material 

consumptio

n per pcs($) 

Material used Import/manuf

actured 

Annual Input 

  

  

Alkaline 

battery 

  

  

  

  

Nickel plated steel can 1 ton 50 Nickel Ingot manufactured 2,500 
Plastic  separator 1 pcs 0.00001  manufactured 500,000 
Washer 2 pcs 0.000005 PE Recycled 1,000,000,000 
Electrolyte(potassium 

hydroxide in solution) 
1 Ton 

70 

EPDM manufactured 2,500 

Carbon  powder 1 kg 
10 

Koh, k2co3, pb. 

etc 

Import 2,500 

Manganese Dioxide powder 1 Ton 1 PU Sealant Import 4,000 
brass "nail" or long spike 1 pcs 0.00039 GB, ASTM Import 500,000 

  Zinc sheet  1 ton 50 Zinc Ingot  2,500 
  

Carbon-

Zinc 

Battery 

 

Paper separator 1 ton 1.2 Kaolinite  25 

Graphite rod  (Acetylene 

Carbon Black) 
1 Ton 

100 

Polyamide(Nylo

n 6.66)/PA 

manufactured 25 

 

TABLE 4 COSTS OF RAW MATERIALS OF AUTOMOTIVE CAR BATTERY 

Sr. 

No

.  

Description  Unit 
 Annual 

consumptio

n  

Annual Cost  

'000         

cost 

FC 
L

C 

FOB 

Freight 

(2.5% 

FOB) 

Insuran

ce (2% 

FOB) 

Duty Paying 

Value (Cost + 

Insurance + 

Freight ) CIF 

1 
Nickel plated steel 

can 
ton 

35 
2,500 $87   

$87.5 $2.19 $1.75 $91.44 

2 Plastic  separator pcs 0.00001 500,000 $0.0   $0.01 $0.00 $0.00 $0.01 

3 Washer pcs 
0.000000

5 

1,000,000,0

00 
$0.5   

$0.50 $0.01 $0.01 $0.52 

4 

Electrolyte(potassi

um hydroxide in 

solution) 

Ton 

23 

2,500 $57.5   

$57.5 $1.44 $1.15 $60.09 

5 Carbon  powder kg 
10 

2,500 $25.0   
$25.0 $0.63 $0.50 $26.13 

6 
Manganese 

Dioxide powder 
Ton 

1 
4,000 $4.0   

$4.00 $0.10 $0.08 $4.18 

7 
brass "nail" or long 

spike 
pcs 

0.00039 
500,000 $0.2   

$0.20 $0.00 $0.00 $0.20 

8 Zinc sheet  ton 35 2,500 $87.5   $87.5 $2.19 $1.75 $91.44 

9 Paper separator ton 1.2 25 $0.0   $0.03 $0.00 $0.00 $0.03 

 10 

Graphite rod  

(Acetylene Carbon 

Black) 

Ton 

100 

25 $2.5 

  $2.50 $0.06 $0.05 $2.61 

Total Estimated Total payable tax In birr       $276.64 

  Total  Bank Charge (3%  0f CIF) 398 
    

  Total  Port handling (1% of CIF)  132       

Actual Total Payable 
   19,030                   
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CHAPTER FOUR 

4. TECHNICAL FEASIBILITY STUDY 

4.1. Location Analysis 
We recommended that the project will be installed around Addis Ababa city in Oromia Region by the 

following reasons.  Around Addis Ababa thee is Infrastructure facility available accessibility of raw 

material, get excess Labor forces near for market (to sell product). 

4.2. Manufacturing Process 
The cathode 

1. The cathode actually doubles as part of the container. Huge loads of the constituent 

ingredients—manganese dioxide, carbon black (graphite), and an electrolyte (potassium hydroxide in 

solution)—are delivered by train and mixed in very large batches at the production site. The mixture is 

then granulated and pressed or compacted into hollow cylinders called preforms. Depending on the 

size of the battery being made, several preforms may be stacked one on top of another in a battery. 

Alternatively, the series of preforms can be replaced by an extruded ring of the same material. 

 

FIGURE 8 CATHODE MATERIALS 

2. The preforms are next inserted into a nickel-plated steel can; the combination of the preforms 

and the steel can make up the cathode of the battery. In a large operation, the cans are made at the 

battery factory using standard cutting and forming techniques. An indentation is made near the top of 

the can, and asphalt or epoxy sealant is placed above the indentation to protect against leakage. 

The separator 

3. A paper separator soaked in the electrolyte solution is then inserted inside the can against the 

preforms; the separator is made from several pieces of paper laid at cross grains to each other (like 

plywood). Looking down at an open can, one would see what looks like a paper cup inserted into the 

can. The separator keeps the cathode material from coming into contact with the anode material. As an 

alternative, a manufacturer might use a porous synthetic fiber for the same purpose. 

The anode 
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4. The anode goes into the battery can next. It is a gel composed primarily of zinc powder, along 

with other materials including a potassium hydroxide electrolyte. This gel has the consistency of a very 

thick paste. Rather than a solution, it is chemically a suspension, in which particles do not settle 

(though an appropriate filter could separate them). The gel does not fill the can to the top so as to allow 

space for the chemical reactions that will occur once the battery is put into use. 

The seals 

5. Though the battery is able to produce electricity at this point, an open cell is not practical and 

would exhaust its potential rapidly. The battery needs to be sealed with three connected components. 

The first, a brass "nail" or long spike, is inserted into the middle of the can, through the gel material 

and serves as a "current collector." The second is a plastic seal and the third a metal end cap. The nail, 

which extends about two-thirds of the way into the can, is welded to the metal end cap and then passed 

through the plastic seal. 

 

FIGURE 9 INTERNAL PARTS OF DRY CELL 

6. This seal is significantly thinner in some places than in others, so that if too much gas builds up 

in the can, the seal will rupture rather than the entire battery. Some battery designs make use of a wax-

filled hole in the plastic; excess gas pushes through the wax rather than rupturing the battery. The seal 

assembly meets the indentation made in the can at the beginning of the process and is crimped in 

place. 

7. The opposite end of the can (the positive end of the battery) is then closed with a steel plate 

that is either welded in place or glued with epoxy-type cement. 

The label 

8. Before the battery leaves the factory, a label is added identifying the type of battery, its size, 

and other information. The label is often paper that is simply glued to the battery. One large 

manufacturer has its label design printed on plastic shrink wrap: a loose fitting piece of heat-sensitive 

plastic is wrapped around the battery can and then exposed to a blast of heat that makes the plastic 

shrink down to fit tightly around the can. 



 

17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 10 MANUFACTURING PROCESS
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TABLE 5 MANUFACTURING PROCESS 

Alkaline Battery Carbon-Zinc Battery 

 

1. Degreasing a cathode can 

 

1. ZINC CAN 

Any oil on a can is removed. This 

can functions as a positive 

electrode. Therefore, materials 

must be put from the negative 

side. 

Zinc can functions as both a 

container and anode material. 

 

2. Applying a conductive 

film 

 

2. Inserting a separator 

A conductive material, is sprayed 

to form a conductive film on the 

inside surface of a cathode can for 

good electrical conductivity. 

A separator and a bottom paper 

are inserted to prevent short-

circuit of a positive and a negative 

electrode. 

 

3. Inserting cathode 

materials 

 

3. Filling cathode material 

Cathode materials, mixture of 

manganese dioxide, carbon and 

others as positive electrode are 

inserted into a cathode can. 

A mixture of manganese dioxide, 

electrolyte and others are filled as 

a cathode material. 

 

4. Inserting a separator 

 

4. Inserting a carbon rod 

A separator is inserted to prevent 

short-circuit of a positive and a 

negative electrode. 

A carbon rod for collecting 

electricity is inserted into the 

center of a Zinc can. 

 

5. Injecting electrolyte 

 

5. Sealing 

An electrolyte is injected into a 

separator to generate electricity. 

A plastic gasket for sealing is 

fitted to prevent leakage and 

drying. 
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6. Injecting anode gel 

 

6. Fitting a negative 

terminal and resin tube 

An anode gel of zinc particles and 

an alkaline solution is injected as 

the material of a negative 

electrode. 

A negative terminal and a washer 

are placed on the bottom of Zinc 

can and shrinkbwrapped by resin 

tube. 

 

7. Inserting a current 

collector 

 

7. Putting the terminal and 

metal jacket 

An assembled current collector is 

inserted from the negative 

electrode side. This current 

collector functions as an anode 

terminal. 

A positive terminal and a washer 

are placed on the top of battery 

and covered by a metal jacket. 

 

8. Sealing 

 

8. Inspection 

A battery is sealed to prevent 

leakage and drying. 

A battery is inspected on its 

voltage, current and appearance. 

 

9. Labeling 

 

 

A battery is affixed with a label. 

 

10. Inspection 

 A battery is inspected on its 

voltage, current and appearance. 
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4.3. Machinery/Equipment 
TABLE 6 MACHINERY COST 

No Machinery/Equipment Name UOM Qty Specification 
Price [ETB] 

Unit Total 

1 Pressing machine Pcs 1 

Slide Stroke (mm): 400 

Machine Type: Four-column Two-beam Hydraulic Press  

Voltage: 380V/220V Optional          >>Motor Power (kw): 60 kw 

Applicable Industries: Machinery Repair Shops, Manufacturing Plant 

825,000 825,000 

2 Paper tube cutter Pcs 1 
Product Type: Paper Core Machine ; Processing Type: Cutting Machine 

Voltage: 380V / 3Phase / 50Hz              Power: 1.5kw 

Dimension(L*W*H): 1300*700*1200mm 

50,000 50,000 

3 Machine for PVC tube inserting  Pcs 1 

Applicable Industries: Manufacturing Plant 

Automatic Grade: Semi-automatic         Driven Type: Pneumatic 

Voltage: 220V 50HZ                             Power: 4kw 

Dimension(L*W*H): 0.7*1.1*1.6m   Cylinder diameter: 60mm-200mm 

plastic sheet max length: 300mm        plastic sheet max width: 180mm 

Material thickness: 0.25mm-0.4mm      air compressor: 3~6kg/cm2 

output power: 1500w                    Productivity: 250-300 piece/hour 

Overall dimension(mm): 700*650*100mm 

150,000 150,000 

4 Mixer Pcs 1 

Mixer Type: Planetary Mixer        Barrel Volume (L): 1000 

Material Processed: Chemicals 

Max. Loading Capacity: 200L 

Application: Viscous Fluid, Chemicals Processing 

Voltage: 389V               Power (kW): 11 kW 

Working Volume: 1-200L 

150,000 150,000 

5 Semi-automatic cell machine  Pcs 1 

Application: used for the precision winding of cylinder and square 

battery 

L*W*H: 174cm*145cm*174cm 

Electrode length: 300 ~1500 mm 

997,000 997,000 

6 Assembling machine  Pcs 1 
Product name: Battery Production Line 

Application: Lithium Battery Production Line 

Power supply: AC380V ± 10%, 30KW 50HZ ± 10% 

5,000,000 5,000,000 

7 Machine for labeling  Pcs 1 

voltage/Power Single-phase 220V,50Hz, 1500W 

Air Pressure 0.4-0.8Mpa 

Maximum Breadth 100mm paper Total thickness:0.3mm 

Charging Pattern Put in Batteries disposable put in 500PCS 

Production Efficiency 4800pcs/hour, single pad 4pcs 

Size(L x W x H) 1000x700x1630mm 

Surface Mat Material Barley paper or PVC 
 

50,000 50,000 

8 Testing Machine Pcs 1  7,000 7,000 

9 Conveyer  Pcs 2 Belt Width 500mm-2000mm 50,000 100,000 
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No Machinery/Equipment Name UOM Qty Specification 
Price [ETB] 

Unit Total 
Conveyor Length 5-30 meters 

Belt Speed 1.0m/s-2.0m/s 

Lifting Height As per model 

Power 2.2KW-30KW 

Voltages 220V-660V 
 

10 Packaging machine Pcs 1 

Application: Food, Beverage, Commodity, Medical, Chemical, 

Machinery & Hardware, APPAREL, Textiles, Cigarettes, Tobacco 

Packaging Type: Cartons, case 

Packaging Material: Plastic 

Automatic Grade: Automatic 

Driven Type: Electric 

Voltage: 110V/220V/380V 

Dimension(L*W*H): 2750*1900*1580 

650,000 650,000 

11 Lathe machine Pcs 1 

Max. Length of Work piece (mm): 3000 

Range of Spindle Speed (r.p.m): 36 - 1600 r.p.m 

Spindle Bore(mm): 105          Width of bed (mm): 405 

Max. Turned Length (mm): 2830 mm          Type: Horizontal 

Dimension(L*W*H): 2500x1100x1450mm 

Automatic Grade: Manual           Power(W): 7.5 kw  

500,000 500,000 

12 Milling machine Pcs 1 

Table Travel (X) (mm): 800 Number of Axes: 3 

Range of Spindle Speed(r.p.m): 65 - 5440 r.p.m 

Table Travel (mm): 800*300*420          Type: VERTICAL 

Spindle Motor Power(kW): 2.25 

Dimension(L*W*H): 1500 * 1600 * 2000mm 

165,000  165,000  

13 Circular Disk Cutting Machine Pcs 1 

Grinding Length(mm): 450          Wheel Size(mm): 450 

Surface Roughness(μm): 1 μm 

Table Travel (X) (mm):1000       Table Travel (Y) (mm): 2000 

Power (kW): 1.5 

110,000 110,000 

14 Tool sharpener  Pcs 1 

Type: Universal          Voltage: 380v 

Dimension(L*W*H): 1100 x 850 x 1600mm 

Grinding wheel speed: 3960r/min  

Overall dimension: 1100 x 850 x 1600mm 

power: 590w 

100,000 100,000 

15 Fork lift truck Pcs 1 

Applicable Industries: Manufacturing Plant, Food & Beverage Factory,  

Power Source: Diesel Engine             Fork Length: 1070mm-1220mm 

Fork Width: 125mm                    Overall Dimensions: 2900*1400*2200 

Power type: Diesel Forklift 

450,000 450,000 

Total  9,304,000 
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TABLE 7 AUXILIARY EQUIPMENT COST 

 

No. 
Auxiliary Equipment UOM Qty Specification 

Unit of 

prices 

ETB 

Total 

(birr ) 

1 Welding machine  Pcs  1 Arc Current: 20-220A 

Pulse Frequency: 50/60 HZ 

Dimensions: 420*160*310mm 

Voltage: 220V; Power: 3.7KVA 

7500 7500 

2 grinding machine  Pcs  5 Rated Power Input 710W 

Rated Speed 11800r/min  

Max. Wheel Dia. D115mm 

Hole Dia. of Wheel D22mm 

Net Weight 1.6kg 
 

1270 6350 

3 Hand truck Pcs 5  800 4,000 

4 Balance Pcs 4  2,500 10,000 

5 Electrical tool boxes  Set  1 62 pcs 3500 3500 

6 Mechanical tools boxes  Set  1 82 pcs 6900 6900 

Total  38,250 

 

 

 

TABLE 8 OFFICE FURNITURE 

No 
List of office 

furniture 
UOM Qty Specification 

Unit of 

prices ETB 
Total (birr ) 

1 Chairs Pcs  10 Office, guest  1800 18,000 

2 Revolving chair  Pcs  3 For manager and 

executive 

6000 18,000 

3 Tables Pcs  5  4800 24,000 

4 File Cabinet pcs 5  5,000 25,000 

5 Tele Phones Pcs  3  300 900 

6 HP Printer Pcs  1 1020 19,000 19,000 

7 Extension Cord Pcs  6  500 3,000 

8 Desktop  Pcs  4 Dell/HP 12,000 48,000 

Total 155,900 
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4.4. Plant Capacity 

According to the market study and the economic scale of primary dry cell battery, the rated capacity of 

the plant is proposed to be 15,000 ton of primary dry cell battery. The selected production capacity is 

based on 300 working days per annum, 2 shifts (16 hours) per each day.   The rest of calendar days are 

left for cleaning and maintenance. 

4.5. Production Program 

The production program is based on the time required for the adjustment of feedstock, labor and 

equipment to the technology selected. Accordingly capacity utilization is set as follows: 

•     60% of plant capacity during the 1st year. 

•     85% of plant capacity during the 2nd year and 

•     100% of plant capacity during the 3rd year 

 

TABLE 9 PRODUCTION PROGRAM 

Year Plant capacity Production capacity [Ton] 

1st year 60% 9000 

2nd year 85% 12750 

3rd year 100% 15,000  

 

 

4.6. Utilities and infrastructure 
Utility is the state or condition of being useful; usefulness while infrastructure is an underlying base 

or foundation especially for an organization or system.  

Utility 

1. Electric Power requirement 

Electric power is used to run machineries and equipment. Around 170 KW needed for machineries 

only.  It is supplied by Ethiopian electric power.  

No Power Users   
Power Usage 

(Kw) 

Daily Time 

Used (Hr) 

Energy  Used/day  

(Kw-Hr) 

Energy  Used/year   

(Kw-Hr) 

1 For All Machines   200 8 1,600 480,000 

2 For Others  50 8 400 120,000 

Total  600,000 
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2. Water requirement 

Water is required for washing, removing dust, drinking and other purpose for projects. In our 

assumption we will 5,000 liter of water per day. 

3. Telephone, fax and internet 

Telephone, fax and internet utilities are supplied by Ethiopian Telecommunication Corporation. They 

are used for facilitate the work and the expected amount of cost use per day is 50 ETB and 15,000 

ETB per annually. 

4. Fuel  

Diesel Fuel is used for forklift trucks and vehicle. 

TABLE 10 UTILITY COST 

No Utility Unit Quantity Unit price Cost(ETB) 

1 Electricity  Kw-Hr 600,000 0.4086/kwh 245,160 

2 Water  M
3
 1,500 6.2/m3 9,300 

3 Telephone, fax and internet Days 300 50/day 15,000 

4 Fuel  Liters 4,000 30/liters 120,000 

Total 389,460 
 

 

4.7. LAND 
The Investment incentives arranged by the Oromia city Administration on lease payment for industrial 

projects are granting a maximum of 80 years and extending the lease payment period. The criterions 

are creation of job opportunity, foreign exchange saving, investment capital and land utilization 

tendency, etc. the Estimated total area for this project is 1500 m
2
. Land lease from Government. The 

cost will be covered Annually.( up to 80 years leasing for industry in town) The plant is build that land 

is required to accommodate plant building, temporary and permanent storage areas, management 

offices, social building for workers, stores, and other industry related activities.  

For Grade-3 land lease in Oromia region is 319.35 per m2. For the purpose of this project 20 years 

payment completion period and 10% down payment is used. The land lease period for industry is 70 

years. Accordingly, the total land lease cost estimated at    479,025. Birr of which 10% or 47,902.5 

Birr will be paid in advance. The remaining Birr 431,122.5 birr will be paid in equal installments 

within 20 years i.e. Birr 21,556.13 birr annually. 

TABLE 11 LAND LEASE COST 

Year  Pre-payment (10%) Normal payment per year  Total payment  Remark  

1
st
 47,902.5 21,556.13 69,458.63 Sum of the two costs 

2
nd

-19
th

 --- 21,556.13 409,566.38 For each year 
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4.8. BUILDING CONSTRUCTION 
The building mainly includes the manufacturing, warehouse, store rooms, offices, restrooms and 

restaurants.  

The plant will have the following sections:- 

 Unloading area 

 Storage area for raw material and finished and semi-finished products 

 Laboratory  

 offices 

 Garden 

 Restrooms  

 Parking  

 Canteen  

 

TABLE 12 CIVIL WORK COST 

No  Descriptions cost/sq.(Unit) Land Area Total cost 

1 Factory building and 

related constructions 

2,000 750 1,500,000 

2 Office building 3,000 200 600,000 

3 Workers residence, 

restaurant and store 

2,500 250 625,000 

4 Green area and parking   300  

Total  2,725,000 
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CHAPTER FIVE  

5. ORGANIZATION MAN POWER REQUIREMENT 

5.1. Organization Structure 
 

 

 

 

 

 

 

 

 

 

 

FIGURE 11 ORGANIZATION STRUCTURE 

 

5.2. Man power requirement  
TABLE 13 MAN POWER REQUIREMENT COST 

No Job Title Qty Salary/month/Person Salary/year [ETB] 

1 General manager  1 25,000 300,000 

2 Production  manager 1 20,000 240,000 

3 Production engineer  3 10,000 360,000 

4 Maintenances supervisor  1 10,000 120,000 

5 Quality control  1 7,000 84,000 

6 Sales Engineer  2 7,000 168,000 

7 Machine operator  12 6,000 864,000 

8 technician 10 5,000 600,000 

9 Unskilled  15 2,500 450,000 

10 Administrator  1 15,000 180,000 

11 Accountant  1 6,000 72,000 

12 Marketing expert  1 6,000 72,000 

13 Secretory  3 4,500 162,000 

14 Cleaner  5 2,000 120,000 

15 Driver  3 4,000 144,000 

Total  60 
 

3,936,000 

General Manager  

Workers   Finance & 

Accounting  Logistics and 

Marketing 

Human 

Resource

s  

Production Manager  Administrator   
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5.3. TRAINING REQUIREMENT 
On the job training of the operators would be enough for workers with technical back ground. As the 

process of production is mainly dependent on machine operation, a few demonstration training would 

be sufficient for good output performance. Hence an amount of 100,000 ETB would be enough for 

training and on the job reorientation. 

 


