Week 12 Part One: Revised Draft of Technical Description

Technical Description of a Lithium-lon Battery

Audience: First-year engineering students who have a basic knowledge of chemistry

and physics but may not yet be familiar with battery technology.

Description Type: General description explaining how lithium-ion batteries function in

electronic devices.

Introduction

Lithium-ion batteries are among the most widely used batteries in modern electronic
devices. They are found in smartphones, laptops, electric vehicles, and many portable
systems. These batteries are popular because they provide high energy density, long
lifespan, and low weight compared with older battery technologies such as

nickel-cadmium batteries.

A lithium-ion battery stores chemical energy and converts it into electrical energy
through electrochemical reactions. During this process, lithium ions move inside the
battery while electrons flow through an external circuit to power a device. Several
components must work together in a coordinated way for the battery to operate

efficiently and safely.

Major Components of a Lithium-lon Battery



1. Anode

The anode is the negative terminal of the battery and is usually made of graphite.
During charging, lithium ions move from the cathode through the electrolyte and are
stored between the graphite layers of the anode. During discharge, those ions leave the
anode and travel back toward the cathode. At the same time, electrons leave the anode

through the external circuit, creating an electrical current.

2. Cathode

The cathode is the positive terminal of the battery. It is commonly made from lithium
metal oxides such as lithium cobalt oxide (LiCoO:) or lithium iron phosphate (LiFePO.).
The cathode stores lithium ions when the battery is discharged and releases them
during charging. Because the cathode material affects energy capacity, thermal stability,

and lifespan, it is one of the most important parts of the battery.

3. Electrolyte

The electrolyte is a liquid or gel substance that allows lithium ions to move between the
anode and cathode. However, it does not allow electrons to pass through. This
separation is important because it forces electrons to travel through the external circuit,

where their movement can be used as electrical energy.

4. Separator



The separator is a thin porous membrane placed between the anode and cathode. It
prevents the two electrodes from touching, which would cause a short circuit. At the

same time, its tiny pores allow lithium ions to move through the battery.

5. Current Collectors

Current collectors connect the electrodes to the external circuit. Copper is usually used
on the anode side, while aluminum is used on the cathode side. These materials gather
electrons from the reactions inside the battery and transfer them outward to power a

device.

How the Lithium-lon Battery Works

Charging Process

When the battery is connected to a charger, external electrical energy pushes lithium
ions from the cathode through the electrolyte to the anode. At the same time, electrons
travel through the charging circuit to the anode. As shown in Figure 1, the ions are

stored in the graphite layers of the anode, where energy is held for later use.

Discharging Process

When the battery powers a device, the reverse process occurs. Lithium ions move from
the anode back to the cathode through the electrolyte, while electrons flow through the
external circuit. This movement of electrons creates the electric current used by the

device. Figure 1 shows this reverse ion flow during discharge.



System Interaction

Each component depends on the others for proper operation. The anode and cathode
store and release lithium ions, while the electrolyte provides a pathway for ion
movement. The separator keeps the electrodes safely apart, and the current collectors
provide a path for electrons to leave or enter the battery. If one component fails, the

entire battery system becomes less effective or may stop working completely.

Because these parts interact continuously, lithium-ion batteries can store and deliver

energy efficiently, making them useful for many everyday technologies.

Lithium-lon Battery Structure Diagram

LITHIUM-ION BATTERY

ELECTROLYTE ELECTROLYTE
SEPARATOR ANODE () SEPARATOR ANODE ()
CATHODE (+) | o SATHERE ) | O CoLLECTOR |
ALUMINIUM CURRENT hTL' e ALUMINIUM CURRENT | s
COLLECTOR o COLLECTOR e
= = -ﬁm' & - @ ."0 .

LI-METAL LI-METAL

CARBON

LITHIUM ION LITHIUM ION

LI-METAL
OXIDES

ELECTRON OXIDES ELECTRON

Figure 1. Internal structure and operation of a lithium-ion battery

during charging and discharging.
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