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In most cases, lithium-ion battery technology is superior to lead-acid due to its reliability and efficiency,
among other attributes. However, in cases of small off-grid storage systems that arent used regularly, less
expensive lead-acid battery options can be preferable.

What is the main difference between lithium-ion and lead acid batteries? The primary difference lies in their
chemistry and energy density. Lithium-ion batteries are more efficient, lightweight, and have a longer lifespan
than lead acid batteries. Why are lithium-ion batteries better for electric vehicles?

Both lead-acid batteries and lithium-ion batteries are rechargeable batteries. As per the timeline, lithium ion
battery is the successor of lead-acid battery. So it is obvious that lithium-ion batteries are designed to tackle
the limitations of lead-acid batteries.

Lithium-ion batteries are lighter and more compact than lead-acid batteries for the same energy storage
capacity. For example, a lead-acid battery might weigh 20-30 kilograms (kg) per kWh, while a lithium-ion
battery could weigh only 5-10 kg per kWh.

For the purpose of this blog, lithium refers to Lithium Iron Phosphate (LiFePO4) batteries only, and SLA
refersto lead acid/sealed lead acid batteries. Here we look at the performance differences between lithium and
lead acid batteries.

Explore the differences between lead-acid and lithium-ion batteries in our comprehensive comparison.
Discover what sets them apart.

Batteries have become an integral part of modern life, powering everything from portable electronics to
electric vehicles and renewable energy storage systems. Among the various types of batteries available,
lead-acid and lithium-ion batteries stand out as two prominent contenders. These two technologies have
distinct characteristics, applications, costs, and environmental impacts, making them essential subjects of
comparison for anyone seeking to understand the differences and make informed choices. In this article, we
will delve deep into the world of lead-acid and lithium-ion batteries, exploring their chemistry, performance,
applications, advantages, and disadvantages.

Before delving into the comparison, it&#8217;s crucial to understand the fundamental chemistry behind
lead-acid and lithium-ion batteries.

Lead-acid batteries have been commercialized for well over a century and are one of the oldest rechargeable

battery technologies. They consist of lead dioxide (PbO2) as the positive electrode (cathode) and sponge lead
(Pb) as the negative electrode (anode), with a sulfuric acid (H2S04) electrolyte. When the battery discharges,
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the chemical reaction between the electrodes and the electrolyte produces lead sulfate (PbSO4) and water
(H20). During charging, the reactions are reversed, converting lead sulfate back into lead dioxide and sponge
lead.

When an electric current is applied to the battery during charging, it causes a series of chemical reactions to
take place. At the negative electrode (cathode), typically composed of lead or lead dioxide, depending on the
type of battery, electrons are transferred to the el ectrode material, reducing the ionsin the el ectrolyte.

At the positive electrode (anode), which is usually made of lead or lead dioxide, electrons are removed from
the electrode material, oxidizing the ions in the electrolyte. Hydrogen gas is produced as a byproduct. Water
(H?O) is a component of the electrolyte, and the oxygen atom in water molecules can be released as oxygen
gas (O?) at the anode. The remaining hydrogen ions (H?) from the water molecules then gain electrons from
the anode, forming hydrogen gas (H?).

As aresult of these reactions, hydrogen gasis released at the anode, and oxygen gas is released at the cathode.
The hydrogen gas can accumulate and form bubbles, which can potentially escape into the atmosphere. In a
well-ventilated area, this is not typically a safety concern. However, if hydrogen gas builds up in a confined
space without proper ventilation, it can pose afire or explosion hazard due to its flammable nature.
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