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Abstract

The world's growing energy demand, coupled with our current dependence on fossil fuels, has led to increased
greenhouse gas emissions, particularly carbon dioxide (CO2). Among all sectors, the transportation sector is a major
cause of significant carbon dioxide emissions. Although smaller vehicles are transitioning from gasoline and diesel to
electricity, heavy-duty vehicles and aviation continue to rely on diesel and jet fuel. Hence, the need to reduce the
greenhouse gas emissions is driving a shift away from fossil fuels, leading to an increased focus on renewable
alternatives, particularly for jet fuel and diesel.

The gas-to-liquids (GTL) industry has played a critical role in monetizing natural gas to produce cleaner diesel and kerosene
for transportation fuels. The industry is now exploring a shift from using natural gas as the carbon source to utilizing CO-.
This CO:2 can be obtained from various sources, including direct air capture, biogenic origins or unavoidable CO2 emissions
from the industries.

The conversion of CO2 and Hz via Fischer-Tropsch (F-T) synthesis holds great potential as a pathway for producing
transportation fuel. Several companies, including Topsoe, Johnson Matthey, Sunfire, Carbon Engineering and Intratec,
have developed technologies for converting CO:2 into synthetic fuels.

Synthetic fuels (synfuels) produced from CO: offer significant potential for reducing greenhouse gas emissions in the
transportation sector. They can be particularly beneficial for applications, such as heavy-duty vehicles, rail locomotives,
marine vessels and aviation aircraft that are challenging to electrify directly. These fuels, derived from waste CO2 streams
and green hydrogen generated from electrolysis, have properties similar to the conventional petroleum fuels but with
much lower emissions.

This report presents the techno-economic analysis of three commercial processes to produce synthetic fuels. These
processes are.

1. G2L™ e-Fuels by Topsoe
2. Synthetic fuels by Johnson Matthey and BP via F-T CANS™
3. Electrofuels by Infinium™

In addition to covering the above three processes, the report will provide an overview of the most recent advancements in
technology, such as reactor design, catalyst performance and separations, emphasizing technology readiness.

The production economics assessment in this report is based on a US Gulf Coast (USGC) location. However, an iPEP
Navigator module (an Excel-based computer costing model developed by S&P Global will be attached with this report to
allow a quick calculation of the process economics for three other major regions: Germany, Japan and mainland China.
The module also provides production economics for every process to be reported in English or metric units in each region.

The technological and economic assessment of the processes is Process Economics Program’s (PEP) independent
interpretation of the companies’ commercial processes based on information presented in the open literature, such as
patents or technical articles. It may not reflect the actual plant configuration in whole or in part. We believe they are
sufficiently representative of the processes and process economics within the range of accuracy necessary for economic
evaluations of the conceptual process design.

spglobal.com PEP Report 285D Synthetic Fuels from Hydrogen and Captured Carbon Dioxide | 8



Contacts

Gajendra Kumar

Director, Process Economics Program
jendra.kumar lobal.com

Tanushri Sood

Research Analyst, Process Economics Program
nushri. lobal.com

Richard Charlesworth

Executive Director, Process Economics Program
richard.charlesworth lobal.com


mailto:gajendra.kumar@spglobal.com
mailto:tanushri.sood@spglobal.com
mailto:richard.charlesworth@spglobal.com

CONTACTS

Europe, Middle East, Africa: +44 (0) 203 367 0681
Americas: +1 800 332 6077
Asia-Pacific: +60 4 296 1125

www.spalobal.com/commodityinsights/en
www.spalobal.com/en/enterprise/about/contact-us.html

© 2023 by S&P Global Inc. All rights reserved.

S&P Global, the S&P Global logo, S&P Global Commaodity Insights, and Platts are trademarks of S&P Global Inc. Permission for
any commercial use of these trademarks must be obtained in writing from S&P Global Inc.

You may view or otherwise use the information, prices, indices, assessments and other related information, graphs, tables and
images (“Data”) in this publication only for your personal use or, if you or your company has a license for the Data from S&P Global
Commodity Insights and you are an authorized user, for your company’s internal business use only. You may not publish,
reproduce, extract, distribute, retransmit, resell, create any derivative work from and/or otherwise provide access to the Data or any
portion thereof to any person (either within or outside your company, including as part of or via any internal electronic system or
intranet), firm or entity, including any subsidiary, parent, or other entity that is affiliated with your company, without S&P Global
Commaodity Insights’ prior written consent or as otherwise authorized under license from S&P Global Commodity Insights. Any use
or distribution of the Data beyond the express uses authorized in this paragraph above is subject to the payment of additional fees
to S&P Global Commodity Insights.

S&P Global Commodity Insights, its affiliates and all of their third-party licensors disclaim any and all warranties, express or implied,
including, but not limited to, any warranties of merchantability or fithess for a particular purpose or use as to the Data, or the results
obtained by its use or as to the performance thereof. Data in this publication includes independent and verifiable data collected
from actual market participants. Any user of the Data should not rely on any information and/or assessment contained therein in
making any investment, trading, risk management or other decision. S&P Global Commodity Insights, its affiliates and their third-
party licensors do not guarantee the adequacy, accuracy, timeliness and/or completeness of the Data or any component thereof or
any communications (whether written, oral, electronic or in other format), and shall not be subject to any damages or liability,
including but not limited to any indirect, special, incidental, punitive or consequential damages (including but not limited to, loss of
profits, trading losses and loss of goodwill).

ICE index data and NYMEX futures data used herein are provided under S&P Global Commodity Insights’ commercial licensing
agreements with ICE and with NYMEX. You acknowledge that the ICE index data and NYMEX futures data herein are confidential
and are proprietary trade secrets and data of ICE and NYMEX or its licensors/suppliers, and you shall use best efforts to prevent
the unauthorized publication, disclosure or copying of the ICE index data and/or NYMEX futures data.

Permission is granted for those registered with the Copyright Clearance Center (CCC) to copy material herein for internal reference
or personal use only, provided that appropriate payment is made to the CCC, 222 Rosewood Drive, Danvers, MA 01923, phone +1-
978-750-8400. Reproduction in any other form, or for any other purpose, is forbidden without the express prior permission of S&P
Global Inc. For article reprints contact: The YGS Group, phone +1-717-505-9701 x105 (800-501-9571 from the U.S.).

For all other queries or requests pursuant to this notice, please contact S&P Global Inc. via email at ci.support@spglobal.com.


http://www.spglobal.com/commodityinsights/en
https://www.spglobal.com/en/enterprise/about/contact-us.html

	1 Introduction
	2 Summary
	Commercial aspects
	Technical aspects
	Process summary
	Process economics

	Economics calculation modules for non-US regions

	3 Industry status
	CO2 utilization
	CO2-based fuels and chemicals

	Emerging technologies
	Hydrogen
	Hydrogen production
	Green hydrogen
	Hydrogen production with CCUS (blue hydrogen)

	4 Technology review
	CO2-derived fuels
	Synthetic e-fuels
	Carbon dioxide capture
	Hydrogen production
	Reverse water gas shift reaction
	Mechanism for RWGSR
	Catalyst for RWGSR

	F-T synthesis
	Product upgrading and separation
	Infinium
	Topsoe
	G2L™ e-Fuels technology (Two-step technology)
	TOPSOE™ eREACTTM

	Johnson Matthey

	5 G2LTM e-Fuels — Topsoe
	Process overview
	Description
	Process description
	Process discussion
	Materials of construction

	Cost estimates
	Fixed capital costs
	Production costs


	6 Synfuels from captured CO2 — Johnson Matthey and BP
	Process overview
	Description
	Process description
	Process discussion
	Materials of construction

	Cost estimates
	Fixed capital costs
	Production costs


	7 CO2 to electrofuels — InfiniumTM
	Process overview
	Description
	Process description
	Process discussion
	Feedstock
	Water electrolyzer
	Renewable electric energy


	Materials of construction
	Cost estimates
	Fixed capital costs
	Production costs


	Appendix A — Design and cost basis
	Appendix B — Cited references
	Appendix C — Process flow diagrams



