MatterofTrust.org 1

Sustainability for Solar
Powered Batteries

7 %’l//’%’ﬁ E
)

By Juwairia Shoaib
August 16, 2021



MatterofTrust.org

Table of Contents

Benefits of Using Solar Energy
Challenges

Solutions

Policies

Recycling

Repurposing

Conclusions

Research

Acknowledgments

© 00 N o b~ W

10
12
13



MatterofTrust.org 3

Benefits of Using Solar Energy

Solar energy is an increasingly important energy source. It  harnesses clean,
renewable power from the sun , which positively impacts the environment. As an
alternative to fossil fuels such as coal and natural gas, solar energy has the
potential to mitigate the negative effects of climate change ! Solar energy can
dramatically reduce the production of harmful pollutants and greenhouse
gases, particularly carbon dioxide. By decreasing emissions, solar energy can
prevent $167 billion in annual health and environmental damage and can save
more than 25,000 lives every year !

Solar power is also an i nexhaustible resource. Energy from the sun is free and
readily abundant. 1 f we could capture all of
planet for just one hour, we could power the entire  world for one whole year!
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Photovoltaic (PV) panels are the  most common technology for harnessing solar
power. These panels use the photovoltaic effect to convert solar radiation to
energy, which can  supply homes and businesses with electricity. In the last

decade, PV solar energy has  become much less expensive,  making it the
technology with  the sunniest future!


https://www.seia.org/solar-industry-research-data
https://www.nrel.gov/docs/fy16osti/65628.pdf
https://www.energy.gov/eere/solar/downloads/environmental-and-public-health-benefits-achieving-high-penetration-solar
https://www.energy.gov/eere/solar/path-sunshot
https://www.nrel.gov/docs/fy07osti/41998.pdf
https://www.nrel.gov/research/re-solar.html
https://www.nrel.gov/research/re-solar.html
https://www.acciona.com/renewable-energy/solar-energy/photovoltaic/?_adin=02021864894
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Challenges

Sol ar t ec hnmew,dg golai paneldare a relative ly recent invention .
Physicist Edmond Becquerel first discovered the photovoltaic effect in 1893, but

it wasndét until 1 9 5 dinventedh the fiBseplrattical partelo r, wahiclo r 1 e s
was made from silicon solar cell s. By the 2000s, solar power was readily available

to the public, and the solar technology market has agrown_exponential ly all over

the world !

Despite the essential role that solar panels play in fighting climate change, the

technology has flaws . PV panels are complex pieces of technolog y that

become big, bulky sheets of electronic waste at the end of their lives. By 2050,

the International Renewable Energy Agency projects that worldwide PV waste

will reach 78 million metric tons as more and more panels reach the end of their

usefulness. Ri ght now, most of t he waordealiwithd aletean 6t hav

waste .

While the projected amount of annual solar waste is significantly less than the
total e -waste the world currently produces eachy ear, regular electronic
recycling methods simply donét suffice for so



https://www1.eere.energy.gov/solar/pdfs/solar_timeline.pdf
https://www.aps.org/publications/apsnews/200904/physicshistory.cfm
https://www.seia.org/solar-industry-research-data
https://www.irena.org/publications/2016/Jun/End-of-life-management-Solar-Photovoltaic-Panels
http://ewastemonitor.info/
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Solar panel materials like silicon and silver require  specialized recycling methods.
Failing to create solutions and implement policies  will drastically increase the
number of solar modules in landfills.

Read more about the predicted solar trash wave here'!

Solar panels consist of many small PV cells that contain toxic materials that can
seep into the soil _while breaking down. These toxic chemicals include lead,
cadmium telluride, copper indium selenide, cadmium gallium (di)selenide,
hexafluo roethane, and many others.

Read more about Ro¥liforecyckny isstes enered and here!



https://www.irena.org/publications/2016/Jun/End-of-life-management-Solar-Photovoltaic-Panels
https://doi.org/10.1002/pip.3316
https://hbr.org/2021/06/the-dark-side-of-solar-power
https://www.researchgate.net/publication/342671383_Metal_dissolution_from_end-of-life_solar_photovoltaics_in_real_landfill_leachate_versus_synthetic_solutions_One-year_study
https://doi.org/10.1002/pip.3316
https://doi.org/10.1016/j.esr.2019.100431
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Solutions
While solar energy is one of the cleanest energy options available , the projected
78 million metric tons of discarded solar panels will have a long -term negative

impact on the plan ts and animals of our planet . Additionally, solar panels may
contribute to the climate change crisis.

Although the future of solar e -waste seems far away, we must  develop plans
now to deal with the waste. = Those plans must include PV panel recycling and
repurposing. Lawmakers must also establish enforce ment mechanisms .
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Policies

Most solar panels have a lifespan of 25 years. Because those solar panels
w e r e mgialled widely until the 2000s, not many are being dismantled today.
But some have been taken offline early due to damage or manufacturing
defects, and they have been replaced with newer model s.

The United States can look abroad for solutions to the pr oblem of
decommissioned solar panels. Inthe EU, manufacturers are required to ensure
that their panels are recycled correctly. Other countries like Australia, China,

and Japan are currently working on solar waste management policies as well.

Here in the US only California and Washington have enacted state laws to
address the issue . Nationally, Congress has no laws or regulations in place .

To address the issue , local governments must advocate for solar waste
management. Clearly defined federal and state regulations can also help to
implement successful PV recycling and recovery programs .

On a smaller scale, individuals can push for better policies by educating
ourselves and our community, advocating for e -waste management
organizations, and supporting future policy implementation.

Here are some organizations advocating for change: SEIA ISTC PV CYCLE, and
Recycle PV Solar .



https://ec.europa.eu/environment/topics/waste-and-recycling/waste-electrical-and-electronic-equipment-weee_en
https://dtsc.ca.gov/photovoltaic-modules-pv-modules-universal-waste-management-regulations/
https://ecology.wa.gov/Waste-Toxics/Reducing-recycling-waste/Solar-panels
https://www.nrel.gov/docs/fy21osti/74124.pdf
https://www.seia.org/initiatives/seia-national-pv-recycling-program
https://www.istc.illinois.edu/research/waste_utilization/solarPV/initiative/
https://pvcycle.org/
https://recyclepv.solar/about-us/#:~:text=Recycle%20PV%20Solar%20was%20founded,life%20cycle%20of%20solar%20sustainably.&text=Our%20mission%20is%20to%20keep,all%20components%20that%20are%20salvageable.

