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SUPERCAPACITORS VS. BATTERIES: A
COMPARISON IN ENERGY STORAGE SOLUTIONS

Supercapacitors feature unique characteristics that set them
apart from traditional batteries in energy storage applications.
Unlike batteries, which store energy through chemical reactions,
supercapacitors store energy electrostatically, enabling rapid
charge/discharge cycles. In certain applications, this gives them
a significant advantage in terms of power density, lifespan,
efficiency, operating temperature range and sustainability.
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In this blog, we'll explore how supercapacitors compare to conventional battery technologies and
examine the key factors driving interest in supercapacitors for modern energy applications. For a
high-level specifications overview, see Table 1.

High Power Density

Supercapacitors store energy electrostatically, so their power density ranges from 10 to 100 times
higher than batteries. As a result, they can fully charge in a matter of seconds. Battery chemistry
reactions occur at slower speeds, which impacts charge and discharge rates (typically measured
in hours).

Long Life Expectancy

Due to mechanical and chemical degradation, rechargeable batteries wear out after a few
thousand charge/discharge cycles maximum. Excluding those with polymer electrodes,
supercapacitors have a much longer lifespan than batteries. The lifecycle of electric double layer
capacitors (EDLCs) is nearly unlimited because electrostatic energy storage causes less wear
and tear on components.

Wide Operating Temperature Range

Supercapacitors can function without significant degradation in environments ranging from
-40°C to /0°C. Batteries, particularly lithium-ion batteries, can’'t operate across that wide of a
temperature range without overheating.

cco-Friendly

Supercapacitors mostly consist of carbon and its compounds, so they biodegrade, and
waste materials are easy to dispose of. Further, packaging is designed to minimize negative
environmental impacts.
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High Efficiency

In renewable power generation, energy efficiency is paramount. During charging cycles,
supercapacitors only experience about 1 percent energy loss, compared to up to 30 percent for
lead-acid batteries.

Table 1: Comparison of key specification differences between lead-acid batteries,
lithium-ion batteries and supercapacitors. Abbreviated from: Source.

Energy vs. Power Density in Energy Storage

Supercapacitors are best in situations that benefit from short bursts of energy and rapid charge/
discharge cycles. They excel in power density, absorbing energy in short bursts, but they have
lower energy density compared to batteries (Figure 1). They can’t store as much energy for long-
term use. Batteries are more suitable for applications where energy delivery occurs over longer
durations. The balance between power density and energy density depends on the application
requirements.

Figure 1: Ragone plot comparing the performance of several common energy storage
devices, including supercapacitors and batteries. Source.
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Common Supercapacitor Applications

While supercapacitors are used in many different application areas, they thrive under two key
conditions.

« High-Power: With their built-in high-power characteristics, supercapacitors are critical in
power electronics, where engineers are looking for short-time power peaks.

« Long Life Cycle: In low-power applications, like security installations, batteries present
maintenance issues or insufficient performance over time. Supercapacitors can efficiently
handle quick bursts of energy when needed and can endure many more charge/discharge
cycles over time.

Review detailed specifications for our supercapacitor offerings or contact us for an application-
specific design consultation.

For a detailed review on leveraging supercapacitors for efficient wireless power in smart
logistics, read our latest white paper.

Learn More

If you need help selecting from our portfolio please contact us and we can guide

you through the selection process.
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