
Porous carbon materials for hydrogen
energy storage

In the design of porous materials for hydrogen storage, carbon-based porous materials have many advantages,

such as intrinsically low molecular weight, high gravimetric porosity, excellent stability, and in some cases

low fabrication costs. ... Chitosan-based highly activated carbons for hydrogen storage. Int. J. Hydrogen

Energy 40(17), 5788 ...

Over the past several years, significant advances have been made in the development of high-surface-area

porous cages. Despite this, relatively little work has been done to explore their use for the storage of hydrogen

and other gases. To address this knowledge gap, we explored hydrogen storage across 20 porous cages of a

variety of structure types. Trends across ...

Storage is the main problem to use hydrogen as a fuel in the car industry. Porous carbons are promising

storage materials. We have performed computer simulations to investigate carbide-derived porous carbons,

showing that these materials exhibit a structure of connected pores with graphitic walls. We then apply a

thermodynamic model to evaluate the ...

The depletion of reliable energy sources and the environmental and climatic repercussions of polluting energy

sources have become global challenges. Hence, many countries have adopted various renewable energy

sources including hydrogen. Hydrogen is a future energy carrier in the global energy system and has the

potential to produce zero ...

Effective and efficient capture of CO 2 often involves the use of highly porous materials that possess merits,

such as permanent porosity, phenomenal textural, morphological and surface properties for high capacity and

selective adsorption, low energy penalty for regeneration, cost effectiveness and long-term stability, etc. Most

of the times, the CO 2 ...

Design and development of advanced and sustainable carbon-based materials are most relevant now than ever

before to address some of the key global challenges including global warming, energy consumption, water

scarcity, air pollution, etc. [1, 2].Toward this end, researchers are paying much attention on porous carbon

materials (PCMs) due to their ...

In response to environmental concerns and energy security issues, many nations are investing in renewable

energy sources like solar [8], wind [9], and hydroelectric power [10].These sources produce minimal to no

greenhouse gas emissions, thereby reducing the carbon footprint of the energy sector [[11], [12]].Hydrogen,

touted as a game-changer in the ...

International Journal of Energy Research. Volume 45, Issue 15 p. 20497-20523. REVIEW PAPER. Hydrogen

storage characteristics of bio-based porous carbons of different origin: A comparative review. Turkan Kopac,

... the comparative evaluation of various carbon materials prepared from biomass sources for hydrogen storage
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applications is aimed. To ...

The best-suited carbon material for hydrogen storage has a high specific surface area of 2000-3000 m 2 /g and

also high interconnectivity of pore. In this review paper, the various hydrogen storage methods and

performance of carbon materials for hydrogen storage at different pressure and temperature are reviewed.

Hierarchical porous carbons (HPCs) possess a multimodal pore size distribution of micro-, meso-, and/or

macropores, and thus show high electrochemically accessible surface area, short diffusion distance, and high

mass transfer rate when used as electrode materials in energy storage devices.

Hydrogen storage: The development of hydrogen storage technologies using solid materials as a storage

medium is considered a promising technology as compared to compressed or liquefied hydrogen storage

wherein high pressure, high-volume containers, and low temperatures are required.This Review summarizes

carbon-based materials including ...

/ New Carbon Materials, 2023, 38(1): 1-17 Fig. 1 Schematic illustration of structural and functionalized design

for porous carbons materials in various applications 2 Anode materials for lithium-ion batteries Lithium-ion

batteries, as one of the most fashionable electrochemical energy storage devices, have advantages of high

specific energy ...

In this review, we summarize progress toward the development of state-of-the-art porous materials, including

metal-organic frameworks (MOFs), covalent organic frameworks, porous organic polymers, carbon-based

materials, and zeolites ...

Hydrogen is a clean and carbon-free energy reliable carrier to fulfill the energy supply requirement for an

energy-sustainable society. ... Furthermore, hydrogen storage on porous materials has ...

Highly ordered porous carbon materials obtained by a replica technique have been used for supercapacitor

application and electrochemical hydrogen storage. For the preparation of the well-tailored carbons, MCM-48,

SBA-15 and MSU-1 molecular sieves served as templates, whereas a sucrose solution, propylene and pitch

were the carbon source.

Therefore, high-performance porous carbon materials will be synthesized if biomass wastes can be processed

through a rational thermal conversion in the fields of energy storage, adsorption, medicine and nuclear

industry, especially in energy storage, which will create a great economic value [[36], [37], [38], [39]].

Lignin has gained extensive attention as an ideal carbon precursor due to its abundance and high carbon

content. However, the agglomeration of lignin and additional corrosive and unrecyclable reagents in direct

pyrolysis still limit the development of lignin-based porous carbons. Herein, a facile and eco-friendly strategy

was proposed to fabricate ...
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With the rapid growth in demand for effective and renewable energy, the hydrogen era has begun. To meet

commercial requirements, efficient hydrogen storage techniques are required. So far, four techniques ...

Due to their unique properties and uninterrupted breakthrough in a myriad of clean energy-related

applications, carbon-based materials have received great interest. However, the low selectivity and poor

conductivity are two primary difficulties of traditional carbon-based materials (zero-dimensional

(0D)/one-dimensional (1D)/two-dimensional (2D)), ...

International Journal of Energy Research. Volume 45, Issue 15 p. 20497-20523. REVIEW PAPER. Hydrogen

storage characteristics of bio-based porous carbons of different origin: A comparative review. Turkan ...

To meet the growing energy demands in a low-carbon economy, the development of new materials that

improve the efficiency of energy conversion and storage systems is essential. Mesoporous materials ...

Review article Nanoscale silicon porous materials for efficient hydrogen storage application Mohsin Saeed a,

Hadi M. Marwani a,b, Umer Shahzad a, Abdullah M. Asiri a,b, Mohammed M. Rahman a,b,* a Chemistry

Department, Faculty of Science, King Abdulaziz University, Jeddah 21589, Saudi Arabia b Center of

Excellence for Advanced Materials ...

The hydrogen storage performance of plain porous carbons, metal-supported porous carbons and porous

carbons confined hydrides is summarized. Some strategies for effectively controlling the hydrogen storage

capacity and tuning ...

By employing other porous materials as templates, porous carbonaceous materials for hydrogen storage may

similarly be created using the templating approach. Porous carbons with variable textural qualities may be

synthesized in accordance with the types of templates, carbon precursors, and experimental conditions.

This article identifies and discusses the scientific challenges of hydrogen storage in porous media for safe and

efficient large-scale energy storage to enable a global hydrogen economy. To facilitate hydrogen supply on the

scales required for a zero-carbon future, it must be stored in porous geological formations, such as saline

aquifers and ...

Because hydrogen is flammable, explosive and easy to diffuse, the development of efficient hydrogen storage

materials is the key and bottleneck for achieving hydrogen energy economy. Among hydrogen storage

materials, porous carbon materials (PCM) such as activated carbons, carbon nanotubes, metal-organic

frameworks (MOFs), and ...

Porosity. The data discussed above confirm that the CA-4T carbons are oxygen rich with low levels of

graphitisation. To be useful as hydrogen storage materials, the carbons also need to exhibit a ...
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Porous materials. Porous carbons have been extensively investigated for hydrogen storage but, to date, appear

to have an upper limit to their storage capacity. Here, in ...

Several approaches to hydrogen storage are available: (i) high-pressure tanks, (ii) cryogenic liquefaction of

molecular hydrogen, (iii) chemical solid storage materials, and iv) physically adsorbing porous materials [1],

[2], [7].High-pressure tanks require pressures of 350-700 bar for hydrogen compression, however, even at

such high pressures, the energy ...

The development of highly efficient hydrogen storage materials is one of the main challenges that must be

tackled in a widely expected hydrogen economy. Physisorption in porous materials with high surface areas

and chemisorption in hydrides are the two main options for solid state hydrogen storage, and both Porous

Carbon Materials

The development of highly efficient hydrogen storage materials is one of the main challenges that must be

tackled in a widely expected hydrogen economy. Physisorption in porous materials with high surface areas

and chemisorption in hydrides are the two main options for solid state hydrogen storage, and both options

possess their inherent advantages and ...
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