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The world now is facing severe climate challenges and the global energy situation is changing
rapidly. The energy transition and the reduction of carbon dioxide emissions are critical to
achieving the UN's goal of providing reliable and sustainable energy for all our human beings.
How can carbon dioxide emissions be reduced fast enough? Could carbon dioxide capture,
utilization and storage (CCUS) technologies be part of the solution to tackle the challenges of
global climate change and sustainable energy? In the context of China's 2030 carbon peak and
2060 carbon neutrality goals and the "Medium and Long-Term Plan for Hydrogen Energy

Industry Development (2021-2035)", this course will discuss the above key topics in the CCUS
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field to provide students with the knowledge of effective CCUS materials and technologies. In
this course, we will discuss the above questions and key topics within CO; capture utilization and
storage (CCUS) where the main goal is to develop and improve the current CCUS technologies
that contribute to cut carbon emissions. The course begins with an overview of current global
carbon emissions and their sources and resulting climate change issues and carbon economic
policies. After that, the course will focus on basic concepts, various applied techniques, and
methods related to CCUS and CO; energy conversion. The course will address the safe transport
issues of CO; from onshore capture to offshore injection into depleted reservoirs for storage reuse
and geological/ocean storage. This course includes fundamentals of process engineering, mass
and energy balance, and equips students with theoretical, practical, and evaluation knowledge of
a variety of CCUS techniques from a range of industrial practice. The course will provide a variety
of current CCUS cases, such as the injection of CO; foam in oil wells, CCUS technologies for
natural gas production, storage of CO, as a by-product of hydrogen production from natural gas,
as well as CO» reduction to chemicals through photocatalysis/electrocatalysis, etc.
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1. Class attendance and performance (20%)
2. Literature essay (2 A4 pages, 20%)
3. Close-book final exam (60%)
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Malti Goel (Editor), M. Sudhakar (Editor), R.V. Shahi (Editor), Carbon Capture, Storage and

R R Utilization: A Possible Climate Change Solution for Energy Industry, 1st Edition, Kindle Edition,

() CRC Press, 2019.
R https://www.routledge.com/Carbon-Capture-Storage-and-Utilization-A-Possible-Climate-

esources Change-Solution/Goel-Sudhakar-Shahi/p/book/9780367179083
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) o Malti Goel (Editor), M. Sudhakar (Editor), R.V. Shahi (Editor), Carbon Capture, Storage and
FURFE BT IR Utilization: A Possible Climate Change Solution for Energy Industry, 1st Edition, Kindle Edition,
(English) CRC Press, 2019.
Resources https://www.routledge.com/Carbon-Capture-Storage-and-Utilization-A-Possible-Climate-

Change-Solution/Goel-Sudhakar-Shahi/p/book/9780367179083
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