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Biomass is a carbon-rich material that is renewable. It is mostly composed of hemicellulose, cellulose, and

lignin (shown in Fig. 3), which has been widely employed as feedstock for the preparation of various

high-value-added carbon-containing products like carbon materials, chemicals, and biofuels [].Extensive

research is being carried out to produce less ...

The development of nanomaterials has opened a new horizon for the conversion and use of renewable energy.

In this respect, the nanomaterials play an important role in the generation of novel fields of science and recent

technologies. To achieve technological advances in the conversion, storage, and effective use of renewable

energy, smart ...

Extreme climate changes and the decreasing availability of fossil fuels, such as coal, natural gas, oil, and so

on, require the users, providers, and society to gear towards sustainable and renewable resources (Simon and

Gogotsi 2008; Yang et al. 2011).This fact is strongly supported and apparent as the global energy consumption

has been speeding up at ...
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2.1 Carbon Nanomaterials for Energy Conversion 2.1.1 Solar Cells. Solar cells have gained substantial

importance among various photovoltaics due to their unique features, such as their ability to endure complex

deformation, lightweight nature, integration with curved surfaces, roll-to-roll compatibility in manufacturing,

and ease of transportation and storage.

In this review, we summarized the research progress of biomass-based nanomaterials in the field of energy,

including the design and preparation of biomass nanomaterials as well as their various applications in

hydrogen production, CO 2 reduction, and energy storage devices. Based on the current situation of

environmental destruction caused by ...

The research on energy storage and conversion have also reached to the point where commercially viable

batteries are powering our cars instead of conventional fuels. Nanomaterials, with their high surface area and

enhanced physical and chemical properties, have found their potential use in fabrication of batteries, fuel cell,

PV devices, etc.

This study focuses on potential applications of two-dimensional (2D) materials in renewable energy research.
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Additionally, we briefly discuss other implementations of 2D materials in smart systems like self-healing

coatings and electrochemical reduction of carbon dioxide and nitrogen. We highlight the recent Recent

Review Articles Surface Engineering of Transition ...

Layered nanomaterials for renewable energy generation and storage Anna A. Nikitina,a Filipp V. Lavrentev,a

Veronika Yu. Yurova,a Daniil Yu. Piarnits,a Olga O. Volkova,a Ekaterina V. Skorb *a and Dmitry G.

Shchukin *b This study focuses on potential applications of two-dimensional (2D) materials in renewable

energy research.

This study focuses on potential applications of two-dimensional (2D) materials in renewable energy research.

Additionally, we briefly discuss other implementations of 2D materials in smart systems like self-healing

coatings and electrochemical reduction of carbon dioxide and nitrogen. We highlight the recent Recent

Review Articles Surface Engineering of Transition Metal-based ...

1. Introduction Fossil fuels are the main energy sources in human society and account for about 85% of total

energy consumption. 1 However, burning fossil fuels led to a gradual depletion of their reserves, which caused

an energy crisis and environmental problems. 2-4 Therefore, it is important to search for implementation of

renewable energy sources that are sustainable and ...

The nanomaterials with the highest conversion efficiency for solar energy harvesting are graphene and silicon

Nano holes (SiNH). ... based renewable energy production and efficient storage based on machine learning

techniques to improve the renewable energy production and storage using heuristic smart grid based energy

storage system with ...

It was clear that nanotechnology could dramatically enabled renewable energy to replace the traditional,

environmentally unfriendly, fossil fuels in the future. Serrano et al. [13] reviewed some advances of

nanotechnology to sustainable energy production, storage and use. In their review, they selected some

significant contributions in the ...
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Mobile energy storage solutions enabled by electrochemical energy storage (EES) technologies to power

electric vehicles will further reduce the dependence on high carbon emissions fossil fuels. Although today''s

rechargeable lithium-ion batteries (LIBs) have transformed portable electronics, meeting large-scale grid

storage and electrified ...

Over the past decades, there have been many projections on the future depletion of the fossil fuel reserves on
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earth as well as the rapid increase in green-house gas emissions. There is clearly an urgent need for the

development of renewable energy technologies. On a different frontier, growth and manipulation of materials

on the nanometer scale have progressed at a fast pace. ...

Storing energy in an efficient and convenient way is one of the main areas of research recently that attract the

researchers around the globe. With the continuous emphasis on producing environmental friendly renewable

energy from solar panels, wind power generators and heat sources, it is more important now to have more

diversified and improved energy storage ...

The fuel cell with the above H 2 and O 2 reaction has huge potential for clean energy production via energy

conversion efficiencies with zero carbon emissions. The efficiency of fuel cells for water splitting entirely

depends on the efficient electrode material. HER overall consists of adsorption, reduction, and desorption

reaction steps over the surface of the ...

Energy crisis is a matter of serious global concern as the depleting energy sources exert a deleterious effect on

the economy. Additionally, the existing sources of energy are brimming with deleterious side effects on

human health and the environment. Hence, a global effort is being made for the utilization of green chemistry

for sustainable energy applications ...

The use of nanotechnology to develop a suite of sustainable energy production schemes is one of the most

important scientific challenges of the 21st century. The challenge is to design, to synthesize, and to

characterize ...

This comprehensive review explores the transformative role of nanomaterials in advancing the frontier of

hydrogen energy, specifically in the realms of storage, production, and transport. Focusing on key

nanomaterials like metallic nanoparticles, metal-organic frameworks, carbon nanotubes, and graphene, the

article delves into their unique properties. It scrutinizes ...

For energy-related applications such as solar cells, catalysts, thermo-electrics, lithium-ion batteries,

graphene-based materials, supercapacitors, and hydrogen storage systems, nanostructured materials ...

Selected recent and significant advances in the development of nanomaterials for renewable energy

applications are reviewed here, and special emphases are given to the studies of solar-driven photocatalytic

hydrogen production, electricity generation with dye-sensitized solar cells, solid-state hydrogen storage, and

electric energy storage with ...

nanomaterials in energy storage devices, such as supercapacitors and batteries. The versatility of

nanomaterials can lead to power sources for portable, flexible, foldable, and distributable electronics; electric

transportation; and grid-scale storage, as well as integration in living environments and
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Several studies have evaluated different areas where nanomaterials could improve hydrogen production and

storage. Reddy et al. [9] reported recent research progress in the use of plasmonic photocatalyst nanoparticles

for hydrogen production.Mao et al. [10] reviewed the application of different nanostructured materials for

renewable hydrogen production, storage, ...
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Energy conversion and storage is one of the biggest problems in current modern society and plays a very

crucial role in the economic growth. Most of the researchers have particularly focused on the consumption of

the non-renewable energy sources like fossil fuels which emits CO 2 which is the main concern for the

deterioration of the environment ...

Selected recent and significant advances in the development of nanomaterials for renewable energy

applications are reviewed here, and special emphases are given to the studies of solar-driven photocatalytic

hydrogen production, electricity generation with dye-sensitized ...

Advancements in Nanomaterials for Renewable Energy Applications Max Koczak* Department of Materials

Engineering, Drexel University, Philadelphia, PA 19104, USA ... integration of nanotechnology promises to

reshape the landscape of energy production, storage and utilization, paving the way towards a cleaner and

more sustainable future ...

The success of nanomaterials in energy storage applications has manifold aspects. Nanostructuring is

becoming key in controlling the electrochemical performance and exploiting various charge storage

mechanisms, such as surface-based ion adsorption, pseudocapacitance, and diffusion-limited intercalation

processes.

For energy-related applications such as solar cells, catalysts, thermo-electrics, lithium-ion batteries,

graphene-based materials, supercapacitors, and hydrogen storage systems, nanostructured materials have been

extensively studied because of their advantages of high surface to volume ratios, favorable tran

Nanostructured materials are advantageous in offering huge surface to volume ratios, favorable transport

properties, altered physical properties, and confinement effects resulting from the nanoscale dimensions, and

have been extensively studied for energy-related applications such as solar cells, catalysts, thermoelectrics,

lithium ion batteries, supercapacitors, and hydrogen ...
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