
application of gold nanoclusters for energy storage

Are gold nanoclusters good for photothermal conversion?Learn more. Gold nanoclusters (AuNCs)

are highly promising for applications in photothermal conversion due to their exceptional surface

area and optical properties. However, their high surface energy often leads to aggregation,

compromising stability and performance. What is a Gold nanocluster?In recent decades, noble

metal nanoclusters especially gold have attracted extensive attention. The size of gold nanoclusters

(Au NCs) is typically less than 2 nm, which is between that of small molecules and metal

nanoparticles (NPs). Why is Gold nanocluster research difficult?Several theoretical obstacles to

gold nanocluster (Au NCs) research set it apart from experimental methods. The relatively

complex interactions between gold atoms and their ligands make it theoretically difficult to

accurately model Au nanoclusters' electronic structure. [11, 12, 13]. What are ultrasmall gold

nanoclusters?Ultrasmall-sized gold nanoclusters with discrete energy levels exhibit unique optical

absorption, radiative transitions, and excited-state dynamics (Aikens, ). What are atomically

precise gold nanoclusters (AU NCS)?Atomically precise gold nanoclusters (Au NCs) have high

specific surface area and abundant unsaturated active sites. Traditionally, Au NCs are employed as

thermocatalysts for multielectron transfer redox catalysis. Why are gold nanoparticles

important?Gold nanoparticles have significant attention due to their unique properties and wide

range of characteristics in catalysis, biomedicine, energy conversion, and optoelectronics. These

applications are supported by the chemical stability of gold and its amazing electrical and optical

characteristics [8, 9, 10]. For energy storage, AuNCs boost the performance of Li-based batteries

by facilitating rapid electron transfer kinetics and limiting polysulfide shuttling. Gold nanoclusters

(AuNCs), with sizes below 2 nm, have emerged as remarkable nanomaterials exhibiting unique

optical, electronic, and chemical properties. Their ultra-small size imparts advantageous

characteristics, including high surface area, tunable fluorescence, and excellent biocompatibility 

Atomically precise gold nanoclusters (Au NCs) have high specific surface area and abundant

unsaturated active sites. Traditionally, Au NCs are employed as thermocatalysts for multielectron

transfer redox catalysis. Meanwhile, Au NCs also exhibit discrete energy levels, tunable

photophysical and  This study presents an innovative approach for generating and optimizing gold

Au 13, Au 7, Au 6, and Au 5 nanoclusters using reinforcement learning (RL). Conventional

techniques for optimizing nanoparticle structures are significantly expensive in computation and

have some restrictions when  This comprehensive review explores the utilization of gold

nanocrystals (Au NCs) and gold nanorods (Au NRs) functionalized with protein and polymeric

ligands for various environmental applications. These applications include drug delivery,

diagnostics, and environmental monitoring. This review also  Biologically Encapsulating Gold

Nanoclusters: Exploring the This study demonstrates a way of using live wheat (Triticum aestivum

L.) to take up and collect gold nanoclusters and nanopolystyrene and eliminate them, and the

harvested  Gold cluster decorated nanoporous network of nickel oxide for Abstract Recently, the

development of architecturally reformed metal-oxide hetero-architectures with enhanced energy

characteristics has sparked substantial research  Gold Nanoclusters as Electrocatalysts for Energy
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ConversionGold nanoclusters (Aun NCs) exhibit a size-specific electronic structure unlike bulk

gold and can therefore be used as catalysts in various reactions. Ligand-protected Aun NCs can be 

Frontiers | Gold nanoclusters: Photophysical properties and This review focuses on the

photophysical properties of a variety of Au NCs and their employment as photocatalysts in

photocatalytic reactions and related applications  Ferritin-Inspired Encapsulation and Stabilization

of This ferritin-inspired strategy offers a robust platform for enhancing the stability and

performance of AuNCs, advancing sustainable energy and water purification technologies. Future

prospects of gold nanoclusters in hydrogen storage The review delves into mechanistic insights

governing AuNC-hydrogen interactions, various synthetic approaches for tailoring AuNCs, and

their emerging applications as advanced  Generation and optimization of gold nanoclusters via We

conclude that the RL method is effective for identifying the configuration of Au 13 nanoparticles

and achieving a stable and low-energy icosahedral structure. The  Gold nanocrystals and nanorods

functionalized with proteiEnergy storage : Au nanoclusters have shown promise in energy storage

applications, particularly in developing advanced batteries and supercapacitors. Their small size

and high surface area  Nanoporous gold architectures: design, function, and emerging Gold-based

nanostructures such as nanospheres, nanorods/nanowires, nanocages, nanostars, nanoplates, and

thin films have been widely explored for their unique physical and Gold nanoclusters:

Photophysical properties and This review focuses on the photophysical properties of a variety of

Au NCs and their employment as photocatalysts in photocatalytic reactions and related

applications including solar energy conversion and photodynamic  Future prospects of gold

nanoclusters in hydrogen storage Applying gold nanoparticles (GNPs) in hydrogen storage

represents a promising and innovative avenue for efficient and sustainable energy solutions [2].

Hydrogen has emerged as a critical  Atomically Precise Metal Nanoclusters for Recent efforts in

nanoscience to control nanoparticles with atomic precision have met with success in solution-

phase chemistry, opening new opportunities. The products, atomically precise nanoclusters (NCs), 

Tailoring gold nanocluster properties for biomedical applications: Gold nanomaterials have

emerged as versatile systems which hold a great promise for several biomedical applications.

Among them, gold nanoclusters (AuNCs) -- ultra  Dynamic Metal Nanoclusters: A Review on

This review summarizes the research progress in the synthesis methods, crystal structure

characterization, and potential applications of dynamic metal nanoclusters. Various nanoclusters 

Introduction to nanoclusters: from theory to application Since C 60 was first successfully prepared

in the 1980s, the vigour of nanoclusters has spurred wide applications in electronics, energy

storage, catalysis, biosensors and nanomedicines, etc.  Gold nanoclusters-based fluorescence

resonance energy transfer Addressing the demand for detecting trace amounts of lead in food

samples, we have developed a novel biosensor based on fluorescence resonance energy transfer

(FRET)  Molecular Gold Nanoclusters for Advanced NIR-II Bioimaging and Atomically precise

gold nanoclusters (AuNCs), referred to as molecular gold nanoclusters, constitute intriguing

nanoscale materials with a core diameter below 2 nm,  Future prospects of gold nanoclusters in
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hydrogen storage Their ultra-small size imparts advantageous characteristics, including high

surface area, tunable fluorescence, and excellent biocompatibility, making AuNCs highly

promising for diverse  Regulating the Optical Properties of Gold Gold nanoclusters are promising

optically functional materials because of their attractive optical properties, such as luminescence,

two-photon absorption, photothermal conversion, and  Gold nanoclusters: synthetic strategies and

recent advances in Fluorescent gold nanoclusters (AuNCs) have emerged as ideal sensor probes in

different research fields such as environmental, biological and clinical applications. AuNCs 

Rational Design and Applications of Ultrasmall Gold NanoparticlesControlling the size of gold

nanoparticles (AuNPs) has been critical in diagnostics, biomolecular sensing, targeted therapy,

wastewater treatment, catalysis, and sensing  Gold nanoparticles: Synthesis properties and

applicationsGold nanoparticles (NPs) have been used in a variety of applications such as

chemistry, material sciences, physical, medicine, and life sciences have to get bigger  Gold

nanomaterials - The golden approach from synthesis to applicationsThese advantages make gold

nanomaterials suitable for a wide range of applications, from the biomedical to the energy and

environmental sectors. The application Gold nanoclusters: synthetic strategies and recent advances

in Fluorescent gold nanoclusters (AuNCs) have emerged as ideal sensor probes in different

research fields such as environmental, biological and clinical applications. AuNCs  Gold

nanomaterials - The golden approach from synthesis to applicationsThese advantages make gold

nanomaterials suitable for a wide range of applications, from the biomedical to the energy and

environmental sectors. The application  The marvels of DNA templated gold nanoclusters:

Nature's At the crossroads of nanotechnology and biotechnology, DNA-templated gold

nanoclusters (DNA@AuNCs) have emerged as a revolutionary class of materials, leading the 

Natural protein-templated fluorescent gold nanoclusters: For the past decades, the synthesis of

metal nanoclusters has been a great interest for research, for their unique physicochemical

properties and great contributions to the  Frontiers | Gold nanoclusters: Photophysical Department

of Chemistry, Fudan University, Shanghai, China Atomically precise gold nanoclusters (Au NCs)

have high specific surface area and abundant unsaturated active sites. Traditionally, Au NCs 

Ferritin-Inspired Encapsulation and Stabilization of Gold nanoclusters (AuNCs) are highly

promising for applications in photothermal conversion due to their exceptional surface area and

optical properties. However, their high surface energy often leads to  Ultra-stable and highly

reactive colloidal gold nanoparticleOwing to their remarkable properties, gold nanoparticles are

applied in diverse fields, including catalysis, electronics, energy conversion and sensors. However,

for catalytic  Research progress of gold, silver, and copper nanoclusters in Among these, gold,

silver, and copper nanoclusters are notable examples. This paper reviews research advancements

in the antibacterial mechanisms of gold, silver, and  Advances of atomically dispersed catalysts

from single-atom to Afterward, as shown in Fig. 1, the typical applications of the ADCs as high-

performance electrocatalysts in energy storage and conversion applications (fuel cell, metal-air 

Multivalent aptamer-encoded DNA nanoflowers for in-situ In this study, we reported a multivalent
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aptamer-encoded DNA nanoflowers (DNFs) platform, on which gold nanoclusters (AuNCs) were

in-situ synthesized, for the construction of  Atomically precise gold and silver nanoclusters:

Synthesis and applicationsThe atomically precise gold (Au) and silver (Ag) nanoclusters (NCs)

have gotten much attention because of their molecule-like properties with ultra-small size, strong

Gold nanoclusters: Photophysical properties and This review focuses on the photophysical

properties of a variety of Au NCs and their employment as photocatalysts in photocatalytic

reactions and related applications including solar energy conversion and photodynamic 
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