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® Both lead-acid and lithium-ion batteries are prominent
technologies with their unique strengths and challenges.

® Lead-acid batteries, while reliable, face issues such as
limited cycle life, weight, and maintenance requirements.

® Onthe other hand, lithium-ion batteries, known for their
high energy density, encounter challenges like safety
concerns, resource availability, and high costs.

To propel these technologies forward, a range of
solutions are being explored.
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Lead Acid: Limited Cycle Life

» Lead-acid batteries typically have a limited number of charge-discharge
cycles compared to other battery technologies.
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» Frequent cycling can lead to a reduction in the battery's overall lifespan.
Lithium: Good on Average Cycle Life

On average Lithium batteries have a better life cycle than lead acid batteries
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Lead Acid: Weight and Size

® Lead-acid batteries tend to be heavier and larger compared to some newer battery technologies.

® This can be a disadvantage in applications where weight and size are critical factors.

Lithium: High Cost

Lithium-ion batteries can be expensive to manufacture.

The cost of raw materials, including lithium, cobalt, and nickel, can contribute to the
overall expense. This can be a limiting factor for widespread adoption in some
applications.
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Lead Acid: Low Energy Density

® Lead-acid batteries have relatively low energy density compared to some newer battery technologies.

® This means they store less energy per unit of weight or volume, which can be a limitation in
applications requiring high energy density.

Lithium: Safety Concerns

» Lithium-ion batteries can pose safety risks, including the potential for thermal runaway
and fire.

» Overcharging, overheating, or physical damage to the battery can lead to safety issues.
Advances in battery management systems and safety features aim to mitigate these

risks.
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Lead Acid: Maintenance Requirements

® Lead-acid batteries require regular maintenance, including checking and topping up electrolyte levels.

® This can be inconvenient and may limit their suitability in certain applications.

Lithium: Resource Availability

» The mining and extraction of lithium, cobalt, and other materials used in lithium-ion
batteries raise environmental and ethical concerns.

» There's ongoing research into alternative materials and recycling methods to address
these issues.
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Lead Acid: Sensitivity to Temperature

® Performance of lead-acid batteries can be affected by temperature extremes.

® They may experience reduced capacity and efficiency in both extremely high and low temperatures.

Lithium: Capacity Fade

» Lithium-ion batteries may experience capacity fade over time, particularly when
exposed to high temperatures or deep discharges.

» This can result in a reduced ability to hold a charge.
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Lead Acid: Sulfation

® Over time, lead-acid batteries can experience sulfation, a process where sulphate crystals build up on
the battery plates, reducing its capacity and performance.

® This can happen if the battery is not regularly charged or if it is left in a discharged state for extended
periods.

Lithium: Limited Temperature Range

» Lithium-ion batteries perform optimally within a specific temperature range.

» Extreme temperatures, either too hot or too cold, can impact their efficiency and
overall lifespan.
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Lead Acid: Environmental Impact

Lead-acid batteries contain lead, a toxic heavy metal.
Improper disposal or recycling of these batteries can lead to environmental contamination.

Efforts are being made to improve recycling practices and develop more environmentally friendly
alternatives.

Lithium: Environmental Impact

While lithium-ion batteries are generally more environmentally friendly than lead-acid
batteries, concerns exist about the environmental impact of lithium mining and the

disposal of used batteries. Research into recycling technologies and sustainable
sourcing is ongoing.
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® Lead-acid batteries have a relatively high self-discharge rate, meaning they can lose charge over time
even when not in use.

® This can be a concern for applications where long periods of inactivity are common.

Lithium: Charging Time

» Although lithium-ion batteries offer high energy density, the charging time can still be
a limitation.

» Rapid charging can increase the risk of overheating and decrease overall battery life.
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Solutions
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Develop maintenance-free designs for both lead-acid and lithium-ion batteries
to minimize user intervention.

Invest in advanced technologies for both battery types to address issues like
sulfation, cycle life limitations, and capacity fade.

Implement temperature management systems for both lead-acid and lithium-
ion batteries to optimize performance across a wider temperature range.

Improve recycling processes and establish efficient recycling programs for both
battery types to reduce environmental impact.
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Explore lightweight designs for both lead-acid and lithium-ion batteries,
or hybrid designs with lighter materials.

Invest in alternative battery technologies for applications where lead-
acid limitations are a concern, while also researching alternative
materials for lithium-ion batteries.

Implement smart battery management systems for both lead-acid and
lithium-ion batteries to optimize charging and discharging cycles.

Promote awareness and education about proper use, maintenance, and
disposal for both battery types.
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Introduce incentives for responsible disposal of both lead-acid and
lithium-ion batteries.

Invest in environmentally friendly technologies for both lead-acid and
lithium-ion batteries.

Promote ethical and sustainable sourcing practices for raw materials
used in both battery types.

Diversify the supply chain for both lead-acid and lithium-ion batteries to
reduce vulnerability to disruptions.
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Develop and implement fast-charging technologies for lithium-ion
batteries with considerations for battery life.

Enhance safety features and materials in both lead-acid and
lithium-ion batteries.

Explore and invest in solid-state battery technology for potential
improvements in safety and performance.
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