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Abstract

China's pursuit of a sustainable economic development model encounters formidable environmental
obstacles. In order to combat China's carbon emissions, this study investigates the possibility of using green
hydrogen. While hydrogen gas is in short supply on Earth, the most plentiful element in the cosmos may be
created from various sources, one of which is renewable energy. When burnt, fossil fuels release carbon
dioxide into the atmosphere; green hydrogen, produced by renewable energies like sunlight and wind
power, is a great alternative.

The study highlights the green hydrogen production process, which involves generating clean energy,
adding water to an electrolyser, splitting water molecules into hydrogen and oxygen, and storing
compressed hydrogen gas. Natural gas, oil, and coal comprise the bulk of China's energy mix. Transitioning
to green hydrogen could significantly reduce carbon emissions and enhance energy security.

However, obstacles such as rising manufacturing prices, new infrastructure, and technological advances
need fixing. By investing in hydrogen production technologies and infrastructure, China can lead the global
transition towards sustainable energy, reduce carbon emissions, and achieve its sustainability goals. This
case study underscores the importance of green hydrogen in China's future energy strategy.
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Introduction

China's rapid industrialisation has substantially increased carbon dioxide emissions, positioning the country
as the largest emitter globally. This has exacerbated climate change and environmental degradation,
presenting significant challenges for China's sustainable development. China is investigating renewable
energy alternatives as part of its fight against global warming and to lessen its reliance on fossil fuels. One
of the more intriguing options is green hydrogen.

Clean hydrogen, produced by combining the sun, wind, and water power, is an environmentally friendly
alternative to traditional fossil fuels. Using hydrogen as a fuel eliminates carbon dioxide since it only
produces water as a byproduct. Hydrogen is a promising alternative to fossil fuels for lowering emissions
in several industries because of its exceptional quality, including transportation, manufacturing, and
electricity production.

Coal, petroleum, and oil are the three primary energy sources China uses today, and they are significant
contributors to the country's carbon emissions. If China wants to reach its carbon neutrality targets by 2060,
switching to green hydrogen may be a game-changer. High prices for production, the need for extensive
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establishment of infrastructure, and technological breakthroughs are a few of the obstacles to the broad use
of green hydrogen.

China has already started investing in hydrogen production technologies and infrastructure as part of its
energy transition plans. By leveraging its vast renewable energy potential and focusing on green hydrogen,
China aims to reduce its carbon emissions, enhance energy security, and lead the global transition towards
sustainable energy. This introduction sets the stage for exploring the detailed process of green hydrogen
production, its applications, and the obstacles that need to be overcome to integrate this technology into
China's energy mix.

Hydrogen: A Scarce but Vital Element

Despite its abundance across the cosmos, hydrogen is uncommon on Earth as a gas, with a concentration
of less than 1% by volume in the atmosphere. From petroleum to biogas to even renewable energy
sources like sunlight and wind, many different materials might be converted into hydrogen as a
component. Electricity from nuclear facilities is another.

Importance of Hydrogen as a Clean Energy Source

Hydrogen's capacity to generate energy without releasing carbon dioxide makes it a promising candidate
for use as a sustainable energy source. Standard fossil fuels, such as natural gas, contribute to global
warming due to the large quantities of carbon dioxide they produce. The combustion of hydrogen, on the
other hand, produces water as its principal waste product, making it a greener option.

Green Hydrogen Production Process
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Figure 1: Method of Production for Green Hydrogen
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1. Clean Energy Generation: Solar, wind, hydro, and other forms of renewable energy generate

clean renewable energy.

Add Water: The electrolyser works by transferring energy from water to it.

3. Green Hydrogen Production: Electrolysis separates oxygen and hydrogen from water
molecules.

4. Storage & Use: Hydrogen gas is compressed and stored. It can then be transported and used for
transportation, industrial manufacturing, or to power the electric grid.

N

Current Energy Landscape in China

China's energy consumption is predominantly based on coal, natural gas, and oil. Coal, the dirtiest fossil
fuel, has historically been the primary energy source due to its abundance and low cost. However, the
environmental impact of coal has driven China to seek cleaner alternatives. In recent years, the country
has made concerted efforts to reduce its dependence on coal and increase the utilisation of cleaner energy
sources.

For this purpose, natural gas is an excellent intermediate fuel. The combustion of natural gas,
predominantly methane, produces less pollution and carbon emissions than coal. Notwithstanding these
advantages, burning natural gas releases a lot of carbon dioxide, contributing to greenhouse gas emissions
and climate change.

For China's transport sector, oil is an important component of the country's energy balance. In contrast to
coal and natural gas, oil contributes to atmospheric carbon dioxide levels when burned. Solar, wind, and
hydropower are some renewable energy sources that China has been investing in to mitigate their
negative effects.

Due to its fast-developing renewable energy potential, China now has more energy installations than any
other country. Solar panels and wind turbines have been widely installed nationwide due to the laws and
incentives provided by the government. Despite recent achievements, achieving a sustainable energy
system is still difficult and will take time.

Technologies and investments in green hydrogen generation are propelled by China's goal of decreasing
its carbon footprint and improving energy security. China plans to produce hydrogen using renewable
energy to achieve its goal of a cleaner and more sustainable energy environment. One way to meet the
country's climate targets is to include green hydrogen in the energy mix. This may drastically cut down on
the use of fossil fuels.

Hydrogen Production in China
China has been actively exploring various methods for hydrogen production. Key sources include:

1. Natural gas Reforming: Reforming natural gas to make hydrogen release carbon dioxide into
the atmosphere, but this may be reduced by combining it with carbon capture and storage (CCS).

2. Electrolysis of Water: Hydrogen and oxygen may be produced by separating water molecules
using sustainable energy sources like wind and solar power. Despite being completely clean, this
approach is now too expensive.

3. Biogas and Biomass: Using organic waste to produce hydrogen can be a sustainable and
renewable option.

4. Nuclear Power: Nuclear energy is employed for large-scale hydrogen production through high-
temperature electrolysis.
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Applications and Benefits of Hydrogen
Hydrogen can be used in various sectors to reduce carbon emissions and enhance energy security:

1. Transportation: Fuel cell vehicles (FCVs) powered by hydrogen can replace conventional
gasoline and diesel vehicles, significantly reducing emissions.

2. Industrial Processes: Hydrogen can serve as a clean feedstock for various industrial processes,
including steel production and ammonia synthesis.

3. Power Generation: Hydrogen can be used in fuel cells or combined with natural gas in turbines
to generate electricity with lower emissions.

4. Heating: Hydrogen can replace natural gas in domestic and industrial heating applications.

Challenges and Future Prospects
Despite its potential, several challenges must be addressed for widespread hydrogen adoption:

1. Cost: Producing and transporting hydrogen remains expensive compared to traditional fossil
fuels.

2. Infrastructure: Significant investments are needed to develop hydrogen production, storage, and
distribution infrastructure.

3. Technology: Advances in fuel cells, electrolysers, and storage technologies are crucial for
improving efficiency and reducing costs.

The Chinese government has included hydrogen in its energy transition strategies due to its acknowledged
significance. Policy and investment in R&D and infrastructure will help the nation achieve its goal of
constructing a strong hydrogen economy.

Conclusion

A sustainable energy source like green hydrogen may be very useful to China. China could spearhead the
global transition to renewable energy, reduce carbon emissions, and increase energy security by investing
in hydrogen production infrastructure and technologies. Despite the challenges posed by infrastructure
development and high production costs, hydrogen remains a vital component of China's energy strategy
due to its abundance, adaptability, and cleanliness. By putting green hydrogen into action, China can
achieve its climate goals and set the stage for a greener future.
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