
Quantum dots in photovoltaics

The recent surge in the utilization of semiconductor nanostructures for solar energy conversion has led to the

development of high-efficiency solar cells. Some of these recent advances are in the areas of synthesis of new

semiconductor materials and the ability to tune the electronic properties through size, shape, and composition

and to assemble quantum dots as ...

Quantum dots play an important role in third-generation photovoltaics. The key focus on quantum dots is due

to their cost effect, capacity to work in diffused light, ease of fabrication, light weight, and flexibility which

pique curiosity to further research.

Colloidal perovskite quantum dots offer potential stability advantages for solar cells over bulk perovskites but

lag far behind in device efficiency. Now, a modified cation exchange method has ...

We present an account of the material compositions being explored as QDs and their various benefits, major

chemical passivation and doping strategies that have been developed to allay ...

All-inorganic CsPbI3 perovskite quantum dots have received substantial research interest for photovoltaic

applications because of higher efficiency compared to solar cells using other quantum dots ...

Alkyl ammonium iodide-based ligand exchange strategy for high-efficiency organic-cation perovskite

quantum dot solar cells. Nature Energy, 2024; DOI: 10.1038/s41560-024-01450-9 Cite This Page :

The confinement found in colloidal semiconductor quantum dots enables the design of materials with tunable

properties. Garc&#237;a de Arquer et al. review the recent advances in methods for synthesis and surface

functionalization of quantum dots that enable fine tuning of their optical, chemical, and electrical

properties.These important developments have driven ...

Quantum dot (QD) solar cells have the potential to increase the maximum attainable thermodynamic

conversion efficiency of solar photon conversion up to about 66% by utilizing hot photogenerated carriers to

produce higher photovoltages or higher photocurrents. The former effect is based on miniband transport and

collection of hot carriers in QD ...

Nanostructured quantum well and quantum dot III-V solar cells provide a pathway to implement advanced

single-junction photovoltaic device designs that can capture energy typically lost in ...

Surface engineering of colloidal quantum dots (QDs) plays an important role in determining their

optoelectronic properties and stability. Here, we demonstrate a pseudohalide ion-based surface pretreatment

strategy to peel off the insulating long-chain oleate organic ligands and those unwanted oxides on the surface

of the near-infrared CdSeTe QDs, which ...
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In this chapter, we will discuss solar cells fabricated with Pb-chalcogenides colloidal quantum dots. In the last

ten years, thanks to the developments of stable colloidal quantum dots inks based on short ligands, colloidal

quantum dots solar cells have matured enormously, progressing from 5% power conversion efficiency devices

fabricated with a ...

In view of the V OC loss analysis of bulk perovskite and chalcogenide colloidal quantum dot solar cells via

detailed balance theory, [93, 94] we conclude the V OC loss of PQDSCs originating from the following

factors: i) various defects form in the processes of synthesis and ligand exchange of PQDs. ii) Within the

PQDs, ligands and mobile ions ...

Colloidal-quantum-dot (CQD) optoelectronics offer a compelling combination of solution processing and

spectral tunability through quantum size effects. So far, CQD solar cells have relied on the ...

The electron transport layer (ETL) is a critical component in perovskite quantum dot (PQD) solar cells,

significantly impacting their photovoltaic performance and stability. Low-temperature ETL ...

Semiconducting colloidal quantum dots (QDs) have garnered great attention for photovoltaics owing to their

unique properties, including decoupled crystallization from film deposition, size-tunable ...

Substantial progress has been made also in other photovoltaic technologies, and for instance researchers have

made impressive steps forward in both organic solar cells as well as in quantum dots ...

The increasing demand for sustainable and green energy supply spurred the surging research on

high-efficiency, low-cost photovoltaics. Colloidal quantum dot solar cell (CQDSC) is a new type of

photovoltaic device using lead chalcogenide quantum dot film as absorber materials. It not only has a potential

to break the 33% Shockley-Queisser efficiency ...

All-inorganic CsPbI 3 perovskite quantum dots have received substantial research interest for photovoltaic

applications because of higher efficiency compared to solar cells using...

Colloidal quantum dot photovoltaics would theoretically be cheaper to manufacture, as they can be made

using simple chemical reactions. Quantum dot only solar cells. Aromatic self-assembled monolayers (SAMs)

(such as 4-nitrobenzoic acid) can be used to improve the band alignment at electrodes for better efficiencies.

Colloidal quantum dot solar cells (QDSCs) are promising candidates amongst third generation photovoltaics

due to their bandgap tunability, facile low-temperature ink processing, strong visible-to-infrared absorption,

and potential ...

Perovskite quantum dots (PQDs) have been considered promising and effective photovoltaic absorber due to

their superior optoelectronic properties and inherent material merits combining perovskites and QDs.

However, they exhibit low moisture stability at room humidity (20-30%) owing to many surface defect sites
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generated by inefficient ligand exchange ...

The attractiveness of using quantum dots for making solar cells lies in several advantages over other

approaches: They can be manufactured in an energy-saving room-temperature process; they can be made from

abundant, inexpensive materials that do not require extensive purification, as silicon does; and they can be

applied to a variety of ...

Quantum dot (QD) solar cells, benefiting from unique quantum confinement effects and multiple exciton

generation, have attracted great research attention in the past decades. Before 2016, research efforts were

mainly devoted to solar cells comprising lead ...

Lead halide perovskite quantum dots (PQDs), also called perovskite nanocrystals, are considered as one of the

most promising classes of photovoltaic materials for solar cells due to their prominent optoelectronic

properties and simple preparation techniques. Remarkable achievements in PQD solar cells (PQDSCs Energy

and Environmental Science Recent ...

There remains wide interest in solar cells being made using inexpensive materials and simple device

manufacturing techniques to harvest ever-increasing amounts of energy. New semiconductor materials and

new quantum nanostructures are exploited to fabricate high-efficiency next-generation solar cells. Quantum

dots have offered an attractive option for ...

CQDs and their other variations, such as nitrogen-doped carbon quantum dots (NCQDs) and graphene

quantum dots (GQDs), have improved the performance of luminescent solar concentrators (LSCs) and

photovoltaic (PV) ...

Quantum Dot Solar Cells helps to connect the fundamental laws of physics and the chemistry of materials

with advances in device design and performance. The book can be recommended for a broad audience of

chemists, electrical engineers, and materials scientists, and is suitable for use in courses on materials and

device design for advanced and ...

A lead sulfide quantum dot with long-chain surface ligands. Solar cells made with quantum dots show great

promise as the next generation photovoltaic technology, but need to demonstrate long-term ...

Graphene quantum dots (GQDs) are zero-dimensional carbonous materials with exceptional physical and

chemical properties such as a tuneable band gap, good conductivity, quantum confinement, and edge effect.

The introduction of GQDs in various layers of solar cells (SCs) such as hole transport layer (HTL), electron

transport materials (ETM), cathode ...

Owing to strong quantum confinement, solution-processed colloidal quantum dots (CQDs) provide a unique

route for fabrication of highly efficient photovoltaics to overcome the Shockley-Queisser limit through

multiple exciton generation (MEG). Also, the CQDs PVs are...
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