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A comprehensive review is presented on the chemical reactions of perovskite films under
different environmental conditions and with charge transfer materials and metal
electrodes in perovskite solar cellsThe influence of chemical reactions on device stability
is elucidated.Effective strategies for suppressing the degradation reactions are specified.
© 2023, The Author(s).

Lead halide perovskite solar cells (PSCs) have become a promising next-generation
photovoltaic technology due to their skyrocketed power conversion efficiency. However,
the device stability issues may restrict their commercial applications, which are
dominated bv various chemical reactions of perovskite lavers. Hence. a comprehensive
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what is the world record of photovoltaic efficiency?

N PERPLEXITY

There are multiple world records for photovoltaic efficiency, depending on the type of
technology used. As of the available search results, the highest efficiency value ever reported
for an organic photovoltaic module is 12.6% on a module area of 26 cm2 and 11.7% on a module
area of 204 cm2 2. For thermophotovoltaic conversion efficiency, a world record of over 30%
has been demonstrated in two materials systems operating at two different thermal emitter
temperatures 2. For polymer-based organic photovoltaic solar cells, a new record with @
certified efficiency of 9.2% has been achieved 3. For Cu(ln, Ga)(Se, S)2 thin film solar cells, a
world record efficiency of 22.3% has been achieved *.

1 T Organic photovoltdi.. 2 T World record demo.. 3 T Inverted polymer so..

4 T New world record C...
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what is the current world record for photovoltaic efficiency -+
what materials are used in the world record photovoltaic efficiency +

what are the potential commercial applications for the world record photovoltaic efficiency -+
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what is the world record of
photovoltaic efficiency?

SUMMARY OF TOP 4 PAPERS

The papers report on different
types of photovoltaic efficiency
records. Narayan 2020 reports on

the world record for

thermophotovoltaic conversion
efficiency, with a GaAs-based PV
device achieving 31% efficiency and
an In0.53Ga0.47As-based PV
device achieving 30% efficiency.
Distler 2020 and Distler 2021
report on new world record
efficiencies for organic photovoltaic
modules, with the former achieving
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Paper title

World record demonstration of > 30% thermophotovoltaic
conversion efficiency

22 T. Narayan, L. Kuritzky, Dustin P. Nizamian, Benjami...

0 Photovoltaic Specialists Conference

2020 10 Citations DOI &

Organic photovoltaic modules with new world record
efficiencies

22 A. Distler, C. Brabec, H. Egelhaaf

[0 Progress in Photovoltaics

2020 48 Citations DOI &

New efficiency world record for organic solar modules
92 Dr. Andreas Distler

2021 0O Citations

Inverted nolvmer =olar cell efficiency sete world record

2 AMTSATA O[FHH (3095) wicosoft [W—sldi=l [RPVEIPYImEd
jehyunlee@kier.re kr g \mmmm— KORER INSTITUTE OF ENERGY RESERRCH

@ FAQ

Has PDF Filter %

Abstract summary

A GaAs-based PV device under a 2330°C thermal
emitter produced an efficiency of (31 2)%.

The power conversion efficiency of solution-
processed organic photovoltaics to nowadays
record values above 17% on small lab cells.

The highest efficiency value ever reported for an
organic photovoltaic module was confirmed by a
certified calibrated measurement under standard
testing conditions by the independent certification
laboratory of Fraunhofer ISE (Freiburg) in
September 20189.
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© s40820-023-01046-0.pdf what is the world record efficiency?

According to page 26 of this PDF file, Chinese perovskite tech firm Wuxi Utmost
Light claims to have achieved a "world record" efficiency of 20.5% for a

perovskite solar mini module, which has been certified by Japan's JET.

what is the world record efficiency except for perovskite?

I'm sorry, but the information provided in this PDF file does not include the
world record efficiency for any other type of solar cell technology.
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MEWS AMNOUNGCEMENT | 14 April 2023 | Directorate-General for Energy

The Renewable Energy Financing Mechanism sees first tender
established

summarize

©AdobeStock (Anataliy_Gleb)

The first-ever cross-border tender to support renewable energy in the EU has been adopted by the
‘Commigsion today. The tender is organised in the framework of the renewable energy financing
mechanism (RENEVWFM) and builds on the commitments by Luxembourg and Finland to cooperate
under this new instrument. Luxembourg is contribufing with a voluntary payment of €40 million and
Finland hosts the projects which will compete for the support.

The tender takes the form of a call for proposals, implemented by the European Climate
Infrastructure and Environment Executive Agency (CINEA). The call will be open for submission as
from 18 April in the funding and fender portal. It will disburse grants to project developers for setting
up new renewable energy projects using solar photovoltaic fechnology. Eligible participants in the
call are companies which will build a new solar PV insfallation with a capacity between 5 and 100
MW and comply with the rules of the tender, designed in close cooperation with Luxembourg and
Finland.

The call for proposals is the first cross-border tender between EU countries. it marks a new stage of
cooperation in the area of renewables and fulfils the objectives of the European Green Deal and
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The Renewable Energy Financing Mechanism sees
first tender established

(9 Apr14,2023 | ¥ Time Saved: 1 mins

Tender Renewable Energy Luxembourg Open Finland

The first-ever cross-border tender to support renewable energy in the EU has been adopted by the
Commission today. The tender is organised in the framework of the renewable energy financing
mechanism (RENEWFM) and builds on the commitments by Luxembourg and Finland to cooperate
under this new instrument. The call will be open for submission as from 18 April in the funding and
tender portal.
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The first-ever cross-border tender to support renewable

energy in the EU has been adopted by the Commission today.

The tender is organised in the framework of the renewable
energy financing mechanism (RENEWFM) and builds on the
commitments by Luxembourg and Finland to cooperate
under this new instrument. The call will be open for
submission as from 18 April in the funding and tender portal.
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Review on Chemical Stability of Lead Halide Perovskite Solar Cells

Q, Search 1 Expand
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Review on Chemical Stability of Lead Halide Perovskite
Solar Cells

Jing Zhuang, Jizheng Wang, Feng Yan

2023

Barrier Designs in Perovskite Solar Cells for Long-Term

Stabhility
Shasha Zhang, Zonghao Liu, Wenjun Zhang, Zhaoyi Jiang,... 2020

Pushing commercialization of perovskite solar cells by
improving their intrinsic stability

Yuanhang Cheng, Liming Ding 2021

Understanding Degradation Mechanisms and Improving
Stability of Perovskite Photovoltaics.

Caleb C. Boyd, Rongrong Cheacharoen, T. Leijtens, Michael D... 2018

Recent progress in stabilizing hybrid perovskites for solar

cell applications
Jian-ging Chen, Xin Cai, Donghui Yang, D. Song, Jiajia Wang,.. 2017

Decomposition and Cell Failure Mechanisms in Lead Halide

Perovskite Solar Cells.
Jinli Yang, T. Kelly 2017

A critical review of materials innovation and interface
stabilization for efficient and stable perovskite...
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Understanding Degradation Mechanisms and
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This review article examines the current state of
understanding in how metal halide perovskite solar cells
can degrade when exposed to moisture, oxygen, heat, light,
mechanical stress, and reverse bias. It also highlights
strategies for improving stability, such as tuning the
composition of the perovskite, introducing hydrophobic
coatings, replacing metal electrodes with carbon or
transparent conducting oxides, and packaging. The article
concludes with recommendations on how accelerated
testing should be performed to rapidly develop solar cells
that are both extraordinarily efficient and stable.
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Review on Chemical Stability of Lead Halide Perovskite Solar Cells

Zhuang; Wang; Yan; Yan; Hk 0123456789
Full text link: https://doi.org/10.1007%2Fs40820-023-01046-0

What this paper is about

Introduction and Objective
* Wiley-VCH cells, are only used in small-area markets such as space stations, while large-area PSCs with

PCE over 20.5% have been achieved, promising their large-area applications.

» The chemical reactions of lead halide perovskite have significant impacts on interfacial defects, charge
transport/extraction, and thus photovoltaic performance and device stability of PSCs.

» Because of the relatively active chemical properties, perovskites may react with oxygen, water.

What you can learn

Discussion and Conclusions
* In addition, some chemical reactions at charge transport layers/perovskite interface can produce

undesirable interfacial defects and reduce charge transport capacity of ETL or HTL, eventually
deteriorate the chemical stability and photovoltaic performance of PSCs.

» At present, various buffer layers or additives have been employed to suppress the detrimental
interfacial reactions and optimize the device performance as well as long-term stability.

* The fluorine-containing additives can improve the hydrophobic properties of lead halide perovskite
films, and effectively reduce the humidity-induced degradation of PSCs.
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® Review on Chemical Stability of Lead Halide

Chack for .
pcstny Perovskite Solar Cells
Cite as
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HIGHLIGHTS

* A comprehensive review is presented on the chemical reactions of perovskite films underdifferent environmental conditions and with

charge transfer materials and metalelectrodes in perovskite solar cells.
* The influence of chemical reactions on device stability is elucidated.

* Effective strategies for suppressing the degradation reactions are specified.

ABSTRACT Lead halide perovskite solar cells (PSCs) have become a prom-
ising next-generation photovoltaic technology dug
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conversion efficiency. However, the device stabill

commercial applications, which are dominated by various chemical reactions of  Buffer Layer Factors Additive
perovskite layers. Hence, a comprehensive illustration on the stability of perovs- \ Natel
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halide perovskite solar cells
3:03 pm

The highlighted text "halide perovskite solar
cells" refers to a type of solar cell that uses a
material called halide perovskite as the light-
absorbing layer. Perovskite solar cells have
gained significant attention in recent years due
to their high efficiency and low cost compared
to traditional silicon solar cells.

Perovskite solar cells consist of several layers,
including a transparent electrode, a hole
transport layer, a perovskite layer, an electron
transport layer, and a metal electrode. When
sunlight hits the perovskite layer, it generates
an electric current that can be used to power
electronic devices.

However, perovskite solar cells are prone to <

Explain Abstract of this paperin 2 lin +11 more A~
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