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Are perovskitecelilsa
game-changer for solar energy?

Solar energy has long been heralded as the clean, renew-
able energy solution of the future. Yet, traditional sili-
con-based solar cells, despite their widespread use, have
significant limitations. They are relatively inefficient and
require resource-intensive processes to manufacture.
A class of nanomaterials called perovskite, is a crystal
structure that demonstrates immense promise in revolu-

tionizing solar energy as we know it.

Limitations of Silicon-Based Solar Cells: Efficiency, Re-

source and Energy

Silicon solar cells, the current standard in the industry,
have an efficiency rate of about 20 to 25% for commer-
cial-size cells. This means that only a quarter of the sun-
light that hits the panels is converted into usable energy.
While this might seem sufficient, the quest for more ef-
ficient energy solutions continues to drive innovation in

the industry.

Also, note that silicon needs to be mined and purified,

which are processes demanding significant amounts of

energy and resources. The purification process alone
requires temperatures exceeding 1,000 degrees Celsius.
Such conditions make the production of silicon solar cells
both costly and environmentally taxing.

Introducing Perovskite: A Game-Changer in Solar Tech-

nology

Perovskite refers to a specific crystal structure character-
ized by the formula ABX,. The components within this
structure can vary, with the most common combination
being methylammonium (A), lead (B), and chloride or
iodide (X). This versatility offers a broad spectrum of
materials that can be used to form perovskite crystals,
making them easier and more cost-effective to synthesize

than silicon.
Superior Efficiency and Ease of Production

One of the standout features of perovskite solar cells is
their potential for higher efficiency compared to tradition-
al silicon cells. Researchers at the Helmholtz-Zentrum in
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Berlin have been pushing the boundaries, achieving near-

ly 30% efficiency in some configurations. This is a signif-

icant improvement over the typical 20-25% efficiency of

silicon cells.

Moreover, the manufacturing process for perovskite cells

is less energy-intensive. It can occur at or near room tem-

perature, considerably reducing the energy and environ-

mental footprint associated with cell production.

The Tandem Cell Advantage

One of the cutting-edge advancements in perovskite so-

lar technology is the development of tandem cells, which

combine a layer of perovskite with a layer of silicon.

These tandem cells can utilize a broader spectrum of sun-

light. The perovskite layer absorbs visible light, while the

silicon layer beneath absorbs the infrared light that pass-

es through the perovskite. This dual-layer approach can

convert approximately 50% more sunlight into electrical

energy compared to single-junction cells, making tandem

cells some of the most promising candidates for future

solar technologies.

Overcoming Challenges: Stability and Commercial Via-
bility

While perovskite cells boast impressive efficiencies, they

& AT

are prone to degradation. Factors such as moisture, heat,
oxygen, and UV light can quickly reduce their effective-
ness. Even the movement of electrical charges within the
perovskite material itself can cause defects over time.
Researchers and companies are actively working to com-
bat these degradation issues. Encapsulation techniques,
which seal the solar modules from external influences,
are essential for enhancing the longevity of perovskite
cells.

Despite the technical advancements, the commercializa-
tion of perovskite solar cells also hinges on economic fac-
tors. Perovskites need to be cheaper on a per-watt basis
than crystalline silicon to gain widespread adoption. The
cost of silicon-based solar power has dropped by 89%
since 2010, driven largely by reductions in installation

costs rather than manufacturing.
-About the channel:

DW Planet A is a Deutsche Welle YouTube channel.
Deutsche Welle is Germany’s international broadcaster,
producing TV, radio and internet programming. Planet A
explores the shift towards an eco-friendly world and chal-
lenges our ideas about what dealing with climate change

means.
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