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Overview

It evaluates various hydrogen production techniques, including steam
methane reforming, electrolysis, and biomass gasification, and discusses how
CCS can enhance environmental sustainability. Key challenges, such as
economic, technical, and regulatory obstacles, are analyzed. This review
explores the advancements in solar technologies, encompassing production
methods, storage systems, and their integration with renewable energy
solutions. It examines the primary hydrogen production approaches, including
thermochemical, photochemical, and biological methods. Renewable
hydrogen (H 2) is a promising substitute for fossil fuels, offering zero CO 2
emissions. However, its low volumetric energy density poses a significant
challenge for efficient storage and transportation. The strategic integration of
H 2 storage with decarbonization initiatives has emerged. This review
examines the integration of carbon capture and storage (CCS) technologies
with hydrogen production processes, focusing on their ability to mitigate
carbon emissions. It evaluates various hydrogen production techniques,
including steam methane reforming, electrolysis, and biomass. 
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Tempering and co-production of carbon fixation and solar container hydrogen carrier

  

Contribution of Carbon Fixation
Toward Carbon Sink in the Ocean  

Abstract Dark carbon (C) fixation in the ocean
twilight zone plays a crucial role toward C sink,
but its potential has not been tested sufficiently
in experiments. Here we analyzed dark C ...

  

Review and Outlook of Hydrogen
Production through Catalytic ...

However, during catalytic hydrogen production,
gases like CO 2, O 2, CO, N 2, etc. are produced
alongside hydrogen. Separation techniques, such
as pressure swing adsorption, metal hydride ...

  

Solar-powered hydrogen: exploring
production, storage, and energy  

The review also highlights innovative hydrogen
storage technologies, such as metal hydrides,
metal-organic frameworks, and liquid organic
hydrogen carriers, which address the ...

  

Optimization strategies for CO2
biological fixation 

This article reviews recent advances in
optimizing CO 2 biological fixation and intends to
provide new insights into achieving efficient
biological utilization of CO 2. It first outlines the
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...

  

Microbial Potential for Carbon
Fixation and Stabilization

Most of these fossils fuel components burn and
release carbon back into the atmosphere. In
present era, global climate change crisis is the
major issue and which can be solved ...

  

Solar-powered hydrogen
production: Advancements,
challenges, and ...

Highlighting the next era of hydrogen production,
this review delves into innovative techniques and
the transformative power of solar thermal
collectors and solar energy, addressing the ...

  

Further study on carbon fixation
using green power for a solar-
assisted  

To realize efficient carbon fixation in a carbon-
based energy system, this study first uses
chemical looping combustion to capture CO 2
without energy penalty. Moreover, solar heat is
...
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Further study on carbon fixation
using green power for a solar-
assisted  

For carbon-based thermal systems, a serious
challenge to achieving carbon neutralization is
carbon emission reduction. Currently, advanced
chemical looping combustion can ...

  

Photocatalytic nitrogen fixation
under an ambient atmosphere using
a  

The nitrogen reduction reaction is an extremely
valuable but energy-intensive process. Now, a
coordination polymer based on a [Zn-N2-Zn] unit
has been shown to promote the formation ...

  

Solar-Powered Carbon Fixation for
Food and Feed Production Using  

This study evaluates the techno-economic
feasibility of five solar-powered concepts for the
production of autotrophic microorganisms for
food and feed production; the main focus is on
three ...

  

Hydrogen Production, Storage, and
Decarbonization via ...

Research into the production of methanol and
hydrocarbons from renewable hydrogen and
greenhouse gas CO 2 offers significant
environmental benefits, including improved
energy storage ...
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Carbon Dioxide Capture and
Hydrogen Production with a
Chemical ...

The large amount of greenhouse gases produced
by the combustion of fossil energy has caused
global warming and a series of climate problems.
In order to reduce greenhouse gas ...

  

Hydrogen production from
renewable and sustainable energy
resources  

Since electricity costs play a crucial role on the
final hydrogen price, to generate carbon free
hydrogen from solar and wind energy at a
competitive price with fossil fuels, the electrical
energy ...

  

Heterojunction-based photocatalytic
nitrogen fixation: ...

Abstract Nitrogen fixation is considered one of
the grand challenges of the 21st century for
achieving the ultimate vision of a green and
sustainable future. It is ...

  

Further study on carbon fixation
using green power for a solar-
assisted  

This study further develops the carbon fixation
process of thermal systems using green power.
In detail, hydrogen generation and methanol
synthesis units are integrated into a multi ...
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Contribution of Carbon Fixation
Toward Carbon Sink in ...

Abstract Dark carbon (C) fixation in the ocean
twilight zone plays a crucial role toward C sink,
but its potential has not been tested sufficiently
in ...

  

Natural carbon fixation and
advances in synthetic engineering
for  

The multidisciplinary integration of omics,
synthetic biology, molecular biology, and
biochemistry can enable the scientific
community to describe new carbon fixation
pathways and ...
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