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Charter subscribers will benefit from a discounted (pre-launch) 
price and can provide inputs on the final ToC.

Charter subscribers will benefit from a discounted (pre-launch) 
price and can provide inputs on the final ToC.



Need for the Study 
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• R&D investments for both products and processes continues at a high level. 

• In methanol, it has focused on 1) Direct Production i.e., H2 + CO2 →MeOH avoiding 
the syngas step; 2) Using “blue or green” H2 to mitigate GHG emissions; and 3) Using 
lower temperature electrolytic chemistries.

• In ammonia, it is to replace the Haber-Bosch process with coupling N2 + H2 directly 
with reduced energy and emissions. Ammonia has been targeted as one of the world’s 
largest GHG emitters. 

• Catalysis is core to the successful commercialization of both, but more importantly 
these “holy grails” will reduce production costs, providing first adopters with a 
significant competitive advantage over existing plants, with high volume markets.

• An assessment of the competitive implications on participants, market sizes and 
shares, as well as strategies, is warranted at  this time.

Changes in process design, along with renewable 
electricity, will have profound impacts.

Changes in process design, along with renewable 
electricity, will have profound impacts.



Proposed Study: Scope and Methodology 

• The highlight of this advanced report will be on the competitive environment 
2020 to 2030, including market size and growth of products and catalysts  
regionally, producers, market shares, with competitive drivers and dynamics.

• This report will examine patent and technical benchmarking on R&D, commercial 
progress to 2030 with expert analyses and the most successful directions using 
representative technology roadmaps. Remaining hurdles will be explained. 

• Such an assessment is both timely and valuable to licensors, producers and 
catalyst companies alike, since these changes have huge commercial impacts.
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TCGR will leverage its biennial catalyst industry study “The Intelligence 
Report 2020” to drill-down into these two critical market segments.

TCGR will leverage its biennial catalyst industry study “The Intelligence 
Report 2020” to drill-down into these two critical market segments.



Driver in the Economy: Methanol

• The methanol value chain 
is one of the most 
important in the chemical 
industry and certainly 
from the view of catalyst 
demand and innovations 
(Ausfeder, 2017). This is 
in part because methanol 
is a versatile product and 
feedstock to olefins e.g., 
MTO, MTP, gasoline 
additive, etc., as well as a 
strong CO2 sink and liquid 
hydrogen carrier (LOHC).

4

• Coupled with the growth of the “Hydrogen Economy” the “Methanol Economy” will continue to be 
one of the higher growth markets globally.



Methanol Merchant and Growth is Significant 
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• China’s domestic demand exceeded 52 MIL 
mt/yr in 2019 due to gasoline blending and 
expanding MTO/MTP plants.

• Global growth rates average 5-7% yr.

• Major consumers are Celanese, BP, 
Momentive, Skyford, SABIC and BASF.

• Major licensors/EPC’s include JM, HTAS, Air 
Liquide/Lurgi, MGC, Toyo, Casale and 
Thyssenkrupp/Uhde.

By 2025, some forecast global 
capacity could reach 130 MIL mt/yr



Recent Developments in Methanol

• Johnson Matthey (JM) just won its 8th license in China at Ningxia Baofeng Energy for a 7,200 mtpd single 
train which will utilize radial steam raising converters in a patented Series Loop. Johnson Matthey, 
8/4/2020. (https://matthey.com/en/news/2020/jm-methanol-technology-chosen-for-largest-single-train-methanol-plant-
in-the-world) 

• A consortium involving Liquid Wind, Axpo, COWI, Carbon Clean Solutions, Haldor Topsoe, Net Hydrogen 
and Siemens, will develop eMethanol, with a plan to build six facilities across Scandinavia by 2030. 
Hydrocarbon Processing, 3/25/2020. (https://www.hydrocarbonprocessing.com/news/2020/03/expert-consortium-
unites-for-green-power-to-fuel-project-to-convert-carbon-emissions-into-cost-effective-carbon-neutral-fuel) 

• ETH Zurich has teamed up with TOTAL for CO2 + H2 →MeOH using a new catalyst based on indium oxide, 
promoted with small amounts of Pd. Patents filed and scale-up now being developed. ETH Zurich 
7/29/19. (https://ethz.ch/en/news-and-events/eth-news/news/2019/07/catalyst-for-sustainable-methanol.html)

• The University of New South Wales has shown the performance of CZA catalysts, heat with light can raise 
MeOH yield by 30%, while running 50°C cooler. Chemical Engineering News 4/5/20. 
(https://cen.acs.org/synthesis/catalysis/Combining-heat-light-boosts-methanol/98/i13)
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Recent Developments in Methanol (cont’d)
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• JM’s latest development is to use radial steam 
raising converters in a Series Loop. This has 
allowed expansion to 7,200 mtd single trains.

• A radial flow reactor is a way of bypassing the 
limitation on flow cross-sectional, when 
vessels approach their maximum diameter. It 
stated flow can be increased by a factor of 
four without increasing catalyst pressure 
drop.

• Competition is not standing still. For example, 
Casale had developed an isothermal 
methanol converter of plate-cooled design.

Source: Johnson Matthey



Driver in the Economy: Ammonia  

• Ammonia has and will stay strong 
in fertilizers to feed the global 
population growth. However NH3 

is now becoming a promising 
hydrogen carrier and fuel 
substitute moving forward in the 
“Hydrogen Economy.”

• The holy-grail would be to move 
away from the Haber-Bosch 
process by dissociating N2 using 
electricity or light, coupled with 
green hydrogen.
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Ammonia – Technology Changes Will Have Broad  

Competitive Implications

• Ammonia production has been  steadily 
increasing ever since the  first large scale 
production by BASF  just over 100 years ago.

• Estimated production in 2017 was  over 150 
MT and capacity is  estimated to be over 
230 MT.

• The largest producing countries are  China, 
India, Russia, United States,  Trinidad & 
Tobago, and Indonesia.

• The main uses for ammonia are urea, 
ammonium nitrate, ammonium  phosphates, 
nitric acid, and  ammonium sulfate.

• Global production is expected to  continue 
to grow 3‐5%/yr. due to  increasing 
fertilizer demand.
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There is a global race to develop a new process technology
to replace Haber‐Bosch in ammonia production!

There is a global race to develop a new process technology  
to replace Haber‐Bosch in ammonia production!

9



Recent Developments in Ammonia 

• Alfa Laval, Hafnia, Haldor Topsoe, Vestas and Siemens just issued a report “Ammonfuel-an industrial view 
of ammonia as a marine fuel” Haldor Topsoe, 8/4/2020. (https://blog.topsoe.com/topsoe-and-partners-issue-a-
report-ammonfuel-an-industrial-view-of-ammonia-as-marine-fuel) 

• Air Products, ACWA Power and NEOM have signed an agreement for a US $5BIL world scale green 
hydrogen-based ammonia plant to be powered by renewable energy in the Kingdom of Saudi Arabia 
using Haldor Topsoe technology. Air Products will be the exclusive off-taker of the green NH3 and will 
transport it globally to be dissociated to produce N2 and green hydrogen for transport. Air Products, 
7/7/2020. (http://www.airproducts.com/Company/news-center/2020/07/0707-air-products-agreement-for-green-
ammonia-production-facility-for-export-to-hydrogen-market.aspx) 

• The Chinese Academy of Sciences is developing a black phosphorus (BP) electrode for the 
photoelectrochemical production of ammonia from N2 and H2O. Phys.org, 5/27/2020. 
(https://phys.org/news/2020-05-scientists-electrode-efficient-artificial-synthesis.html) 

• Tokyo University has synthesized NH3 using H2O + N2 at atmospheric temperature and pressure using  
samarium diiodide (SmI2) and the reducing agent alongside an Mo catalyst. Japan Chemical Daily 
5/7/2019. 
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“Charter”
subscribers (those 
who sign up prior 
to launch) will be 
able to shape the 
content of the 
report including 
specific companies, 
technologies and 
other factors to 
be included…



TCGR Experience and Qualifications

• TCGR will leverage its access to chemicals experts that 

have >35 years’ industry experience via its DIALOG GROUP® 

(a mixture of commercial and technical) in completing this 

study.

• TCGR will utilize publicly available and in-house information 

to complete the deliverables as well as technical/ 

commercial literature reviews, company-specific financial 

releases, in-field interviews, patents and its proprietary 

model.

• TCGR Dialog Group® experts have deep experience in the 

required technology from a process technology, catalyst 

technology and market size/growth application perspective.

The Catalyst Group 
Resources has covered 
related technical process 
advancements in similar 
reports; those can be seen 
here on our website. Other 
advancements are also 
tracked as part of our 
Catalytic Advances 
Program and CO2 Capture 
and Conversion Program.
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The DIALOG GROUP® is a renowned group of industry-leading experts that 
provide key intelligence and analysis of the fuels and chemicals industries.
The DIALOG GROUP® is a renowned group of industry-leading experts that 
provide key intelligence and analysis of the fuels and chemicals industries.

http://www.catalystgrp.com/tcg-resources/studies-and-publications/multi-client-studies/
http://www.catalystgrp.com/tcg-resources/member-programs/catalytic-advances-program/
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Please enter our order Methanol and Ammonia Catalysis: Technical Advances and Impacts on the Future Competitive Landscape to 
be completed in 10-12 weeks from study launch, as follows:

____ As a “charter” subscriber US$15,500 (US $18,500 after study launch) to be delivered as a PDF file containing PowerPoint 
slides, which includes use across locations (i.e. site license). Subscription also includes 1-hr Q&A session. 

____ We are subscribers to The Intelligence Report: Business Shifts in the Global Catalytic Process Industries 2019-2025 
(May 2020) and are entitled to the $1,000 discount off the subscription rate.

In signing this order form, our company agrees to hold this report confidential and not make it available to subsidiaries  
unless a controlling interest (˃50%) exists.

The Catalyst Group Resources, Inc. Tel: +1.215.628.4447 • Fax:+1.215.628.2267 
P.O. Box 680, Spring House, PA 19477 USA e-mail: tcgr@catalystgrp.com • website: www.catalystgrp.com

Order Form & Secrecy Agreement

Signature:________________________________________________________________________ Date:________________________

Name:_____________________________________________________ Title:_______________________________________________

Company: _____________________________________________________________________________________________________

Billing Address:_______________________________________________________________________________________________

City:___________________________________________________ State/Country:_________________ Zip/Postal Code:____________

Phone:_________________________ E-mail:_________________________ Purchase Order No.______________________ (if required)

This report and our study findings are sold for the exclusive use of the client companies and their employees only.  No other use, duplication, or 
publication of this report or any part contained herein is permitted without the expressed written consent of The Catalyst Group Resources, Inc.
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Additional Information and TCGR Contact Details…

The Catalyst Group Resources (TCGR)

For more information, contact:

John J. Murphy
President, TCGR

John.J.Murphy@catalystgrp.com
+1.215.628.4447

P.O. Box 680 • Spring House, PA 19477 • U.S.A 
ph:  +1.215.628.4447 • fax: +1.215.628.2267

www.catalystgrp.com

The Catalyst Group Consulting (TCG)

For more information, contact:

Chris Dziedziak
Senior Project Associate

cdziedziak@catalystgrp.com
+1.215.628.4447
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