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Abstract
The grand challenges of the 21st century lie squarely at the interplay of water, energy, and
food— the so-called water-energy-food nexus. Add climate change into the mix, and the
challenges become more challenging. Aggressive measures to decarbonize the energy market
are necessary to tackle the threat of climate change. However, due to the ever-increasing
global population, energy requirements are expected to increase 50% by 2030.  While ensuring
that we protect the natural environment, it is also important to provide energy security. This
calls for an energy supply that is consistent, reliable, sufficient, and affordable. Natural gas has
arguably the least carbon footprint among fossil energy resources (carbon dioxide emission of
burning natural gas is approximately half that of coal). While natural gas cannot be viewed as
the permanent solution to energy security, it plays a vital role as the bridge fuel in the transition
to a low-carbon economy.

Hydrogen sulfide (H S) is a major hazardous by-product in oil and gas production as well as
many bio-based manufacturing processes, such as anaerobic digestion. Desulfurization of sour
gas is essential prior to transportation or further processing due to its extremely toxic, acidic,
and corrosive nature. Several offshore oil and gas production platforms are suffering from
elevated levels of H S in recent years, and the production facilities are not designed for such
high levels of H S. Currently, H S is removed using a non-regenerative scavenging process.
The scavenger reacts with H S and produces less acidic, water-soluble compounds in an
irreversible reaction.

Although the current process is rather established, it comes with significant challenges. Such
challenges include high OPEX due to excessive amounts of the scavenger used in offshore
productions, environmental concerns coming from the increasing levels of H S and increased
mass of discharged spent scavenger, and fouling issues creating blockages in several
downstream unit operations, such as wastewater treatment facilities.

For these reasons, design and development of more sustainable approaches that can fulfil the
H S content threshold limit requirements and that can eliminate the disadvantages of the
current non-regenerative H S-scavenging process are deemed necessary, specifically from an
economic point of view. This work focuses on the design and techno-economic analysis of an
intensified process that can be installed on an offshore platform to simultaneously remove and
convert H S from produced natural gas to value-added product(s) to generate new revenue
streams. The added benefits of this new process are that it allows for the efficient recovery of
resources by turning the hazard, H S, into an opportunity. The proposed process is therefore
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well suited for the application of intensification concepts, integrating reaction and separation
into a single unit.

 IEA, “World Energy Outlook 2012,” International Energy Agency, 2012.

Authors
Abhimanyu Pudi
Technical University of Denmark

Vahid Shadravan
Technical University of Denmark

Louise la Cour Freiesleben
Technical University of Denmark

Adam Karcz
Technical University of Denmark

Martin Andersson
Technical University of Denmark

Seyed Soheil Mansouri
Technical University of Denmark

View Related

587 - Integrated Process Engineering and Economic Analysis

TG - Innovations of Green Process Engineering for Sustainable Energy and Environment

10 - Computing Systems and Technology Division

09 - Environmental Division

12 - Process Development Division

TE - Advances in Fossil Energy R&D

23A - Sustainability Science and Engineering

Topical Conference: Innovations of Green Process Engineering for Sustainable Energy
and Environment

i

Similar

Membrane Based Acid Gas Separation: Past, Present and Future
Ankur Jariwala, OneSurface, Schlumberger, Houston, TX

http://www.linkedin.com/groups?gid=109329
http://www.twitter.com/Chenected
http://www.facebook.com/ChEnected
http://www.youtube.com/chenected
http://www.flickr.com/photos/chenected/
http://www.slideshare.net/chenected
http://www.aiche.org/about
http://www.aiche.org/community/membership
http://www.aiche.org/community/membership/global
http://www.aiche.org/contact
http://www.aiche.org/about/advertise
http://www.aiche.org/ccps/resources/tools
http://www.aiche.org/about/press
http://www.aiche.org/about/privacy
http://www.aiche.org/about/code-ethics
http://www.aiche.org/sitemap
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Person/232519
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Person/232540
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Person/232570
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Person/229692
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Person/232549
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Person/153213
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Session/42087
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Symposium/5863
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Symposium/5738
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Symposium/5729
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Symposium/5747
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Symposium/5796
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Symposium/5788
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Program/2639
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Paper/564542


11/3/2019 2019 AIChE Annual Meeting

https://aiche.confex.com/aiche/2019/meetingapp.cgi/Paper/578172 3/3

Process Simulation Study of Sour Gas Sweetening Technologies for Distributed
Resources
Shuang Xu , Yushi Deng , Selen Cremaschi , Mario Richard Eden , Kylie Webb , Harrison Wright
and Paul S. Dimick , (1)Department of Chemical Engineering, Auburn University, Auburn, AL,
(2)IntraMicron, Inc., Auburn, AL

1 1 1 1 2 2
2

Reducing Carbon Emissions through Novel Hydrogen Sulfide Processing Strategies to
Produce Hydrogen Gas
Ryan J. Gillis, Chemical Engineering, MIT, Cambridge, MA and William H. Green, Department of
Chemical Engineering, Massachusetts Institute of Technology, Cambridge, MA

Unconventional Oil and Natural Gas - Science & Technology Advancement
Jared Ciferno, U.S. Department of Energy, National Energy Technology Laboratory, Pittsburgh, PA

MOFs for Sour Gas Treatment: Design Strategies and Stability Considerations
Krista S. Walton, School of Chemical and Biomolecular Engineering, Georgia Institute of Technology,
Atlanta, GA

https://aiche.confex.com/aiche/2019/meetingapp.cgi/Paper/574663
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Paper/565371
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Paper/557230
https://aiche.confex.com/aiche/2019/meetingapp.cgi/Paper/571962

