Encapsulation Design to Enable Durable and Long-lasting Photovoltaic Solar Cells

Erin Diadem Buyacao Mongen, Chemical Engineering
Mentor: Dr. Nicholas Rolston, Assistant Professor
School for Engineering of Matter, Transport, and Energy

Introduction

Perovskite solar cells (PSCs) offer
sustainable solar energy where a
perovskite (ABX;) layer absorbs

light. However, PSCs are unstable

with water. The study investigates resin or polymer)

various polymer-based
encapsulants on the perovskite
layer using a pressure cooker to
simulate underwater
environments.
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Resu Its Photoluminescence (PL) imaging of Samples (1) rubber (control), (2-4) polymer, (5-7) polymer with rubber edge seal, (8-10) UV resin and PSCs before and after pressure cooking. The pictures show PSCs before (blue) and after
(orange) trials with their corresponding appearance on the lower left corner. Brighter areas denote higher light emittance with the exception of degraded areas ( ) where encapsulants are revealed.
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Conclusion

PL images and physical inspection show that polymer encapsulants best preserve the PVK layer, while UV resins
performed worst. With respect to the control, polymers are slightly better, edge-sealed variants are inconclusive,
and UV resins show clear edge degradation.

Future Work

» Improve encapsulant design on PSC edges to preserve perovskite layer.
« Test encapsulated PSC samples in different pressures and temperatures.
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