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Annotatsiya: Quyosh fotoelektrik panellari, ya'ni quyosh energiyasini elektr
energiyasiga aylantiruvchi qurilmalar, so‘nggi yillarda energiya ishlab chiqarishning
ekologik jihatdan toza va bargaror manbai sifatida ommalashmoqda. Birog, bu
texnologiyaning kengayishi va qo'llanilishi bilan birga, uning chigindilari va atrof-
muhitga ta'siri ham muhokama gilinmoqgda. Ushbu magolada quyosh fotoelektrik
panellari chigindilarining ekologiyaga ta'sirlari, ularning manbalari, muammolari va
yechimlari hagida ma'lumotlar berilgan.
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AnHotanusi: CoyiHeUHbIe (OTOIEKTPUUYECKHE TIaHEIM — YCTPOWCTRA,
npeoOpa3yroue CONMHEYHYI) HHEPrHI0 B DJIEKTPUYECTBO, B TIOCIECIHHUE TOIBI
HAOMPAIOT TOMYJISPHOCTh KaK HKOJIOTMYECKH YHUCTBIM M YCTOWYHMBBIM HCTOYHUK
MpOU3BOACTBA SHEepruu. OJHAKO MO MEpPE PACHIMPEHHS W HCIIOIB30BAaHMS ATOU
TEXHOJIOTUM €€ BBIOPOCHI W BO3JCHCTBHE HAa OKPYKAIOIIYIO Cpely TakxKe
ob0cyxnatorcs. B aToit crarbe mnpescrabiieHa WHPOpMAITUS O BO3JCHCTBUU OTXOJIOB
COJTHEUHBIX (POTORIEKTPUUECKUX MaHENel Ha OKPYXKAIOIIYI0 Cpely, MX UCTOYHMKAX,
npobiemMax U peleHusIX.

KuioueBblie cj10Ba: COTHEUHbIE (POTORIEKTPUUECKHE MAaHEIHN, OTXO/IbI, SKOJIOT U,
HpO6J’IeMBI, IIpOU3BOACTBO, XMMHU, OHCPI'CTHUKA.

Abstract: Solar photovoltaic panels, devices that convert solar energy into
electricity, have been gaining popularity in recent years as an environmentally friendly
and sustainable source of energy production. However, as this technology expands and
Is used, its emissions and environmental impact are also being debated. This article
provides information on the environmental impacts of solar photovoltaic panel waste,
their sources, problems, and solutions.
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INTRODUCTION
Solar photovoltaic panels are mainly made of silicon, gallium, indium, copper and
other chemical elements. They consume a certain amount of energy in the production
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process, and as a result, waste is generated. These wastes, in turn, can cause

environmental problems. Analyzing the waste generated during the production, use and

disposal of solar panels helps to better understand their impact on the environment.
MATERIALS AND METHODS

A number of chemicals are used in the manufacturing process of solar
photovoltaic panels. These substances can have a negative impact on the environment
if they are not handled or disposed of properly. For example, the waste generated
during silicon production can lead to groundwater and soil pollution. Also, emissions
of heavy metals such as gallium and indium can pose a risk to human health. They can
easily penetrate into biological tissues and accumulate in the body, resulting in various
diseases and health problems.[1]

During the use of solar panels, there are factors that affect their efficiency and
lifetime. Generally, solar panels work for 25-30 years. At the end of this period, it
becomes necessary to dispose of the panels. If the disposal process is not carried out
properly, the waste can accumulate and have a negative impact on the environment.
However, today, solar panel recycling technologies are developing, making the process
more efficient and environmentally friendly. There are a number of solutions to reduce
the environmental impact of solar photovoltaic panels. First, it is important to reduce
the chemicals used in the manufacturing process of solar panels and replace them with
environmentally safe alternatives. Secondly, it is necessary to reduce waste in the
production process and optimize their processing. This, in turn, helps to reduce
emissions and reduce their impact on the environment.[2]

RESULTS AND DISCUSSIONS

Also, in the process of disposal of solar panels, it is necessary to improve their
recycling capabilities. Currently, although solar panels are made of recyclable
materials, their recycling process is still not fully developed. Therefore, it is necessary
to develop new technologies to recycle solar panels and turn them into new energy
sources. Another important aspect to reduce environmental impact is to increase public
awareness. People need to know more about solar photovoltaic panels and their
emissions. This in turn encourages them to participate in proper disposal and recycling
processes. Also, paying attention to ecologically clean solutions in the process of
energy production and consumption helps to protect the environment. Environmental
impacts of solar photovoltaic panels and taking measures to reduce them are important
not only in the process of energy production, but also for the future of humanity in
general. Nowadays, solving environmental problems in the process of energy
consumption and production plays an important role in the fight against global
warming and climate change. The use of solar energy is important for sustainable
development and the development of environmentally friendly energy sources. When
talking about the environmental impact of solar photovoltaic panels waste, their
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recycling and disposal processes are also important. Currently, many countries are
developing special programs for the recycling of solar panel waste. These programs
aim to reduce the impact on the environment by reducing waste and converting it into
new materials. The recycling process of solar panels mainly consists of separating and
recycling their materials. In this process, silicon, gallium, indium and other metals are
separated and processed. These materials are recycled for use in the production of new
solar panels or in other industries. This process allows you to reduce waste and use
resources efficiently.[3]

Also, in the process of processing solar panel waste, it is necessary to introduce
innovative technologies to reduce their environmental impact. For example, with the
help of new materials and technologies, emissions can be reduced during the
production of solar panels. This, in turn, helps to reduce their impact on the
environment. Environmental impacts of solar photovoltaic panels and taking measures
to reduce them are important not only in the process of energy production, but also for
the future of humanity in general. Nowadays, solving environmental problems in the
process of energy consumption and production plays an important role in the fight
against global warming and climate change. The use of solar energy is important for
sustainable development and the development of environmentally friendly energy
sources.[4]

CONCLUSION

In conclusion, the environmental impact of solar photovoltaic panels is an
important issue, and there are various ways and solutions to address this issue. By
reducing waste during their production process, improving recycling and disposal
processes, developing environmentally safe alternatives and informing the public, we
can solve this problem. The use of solar energy plays an important role in the
development of sustainable and environmentally friendly energy sources in the future.
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