
WINTERGREEN RESEARCH, INC. 
 

Fuel Cell Catalysts Market Opportunities, Strategies, and 

Forecasts 2007 to 2013 

 
 

 

Fuel Cell Catalysts 
 

 
 

Picture by Susie Eustis 
 

MOUNTAINS OF OPPORTUNITY 

 

WinterGreen Research, Inc. 
Lexington, Massachusetts          www.wintergreenresearch.com 
 

 
 
 
 
 

REPORT # SH29821548 257 PAGES 50 TABLES AND FIGURES  2007 $3,200 
 

CHECK OUT THESE KEY TOPICS 



WINTERGREEN RESEARCH, INC. 
 

 
WORLDWIDE FUEL CELL CATALYSTS MARKET SHARES 

Fuel Cell Catalyst Market Forecasts 
Fuel Cell Catalysts Market Driving Forces 

Most Cited Catalyst Scientific Research 
Types Of Fuel Cell Technologies 

Platinum Dissolution And Deposition In A Membrane 
CATALYST ALLOWS CHEMICAL CONVERSIONS 

CARBON NANOTECHNOLOGIES 
NEC NANOPARTICLE FABRICATION 

MEMBRANE PEM FUEL CELL 
JOHNSON MATLEY NOBLE METAL HYDRODECHLORINATION 

CATALYST 
COAL GASIFICATION 

HYDROGEN 
GOLD CATALYST FOR FUEL CELLS 

FUEL CELLS STRENGTHS AND WEAKNESSES 
STATIONARY FUEL CELL CATALYSTS 

 

OPPORTUNITY ABOUNDS 
WinterGreen Research, Inc. 
Lexington, Massachusetts 

www.wintergreenresearch.com
 
 
 
 
 
 
 
 
 
 
 
 

REPORT # SH29821548 257 PAGES 50 TABLES AND FIGURES  2007 $3,200 
 

 

http://www.wintergreenresearch.com/


WINTERGREEN RESEARCH, INC. 
 

REPORT # SH29821548 257 PAGES 50 TABLES AND FIGURES  2007 $3,200 

Fuel Cell Catalyst Market Shares, Market Forecasts, and Market 

Strategy, 2007 to 2013 

Mostafa A. El-Sayed Most Cited Catalyst Scientific Research 
Mostafa A. El-Sayed at the Georgic Technology Laser Dynamics Laboratory is the 
undisputed leader in catalyst scientific research.  He has been the most articulate 
scholar and engineer and the most often cited scholar in describing that different 
shapes of the same metal create different characteristics of the same materials.  
More work needs to be done to understand the basic science of nanoparticles before 
fuel cell catalysts can be made to scale commercially.  
 
Mostafa A. El-Sayed Is The Undisputed Leader In Catalyst Scientific Research 
Mostafa is the most likely to achieve the scientific break through.  The effects of 
different size nanoparticles are still being investigated.  Companies are poised to 
fund more research with him at the Laser Dynamics Laboratory, School of 
Chemistry and Biochemistry, Georgia Institute of Technology to investigate the 
impact of shape on material characteristics.    
 
Susie Eustis Describes The Electromagnetic Effect Of Surface 
Oscillation On Nanoparticles 
Susie Eustis describes the electromagnetic effect of surface oscillation on 
nanoparticles.  One of the interesting things about nano particles that makes them 
different from other particles is that there is very little interior, the nanoparticle is 
mostly surface, creating a different type of entity than a particle with an exterior 
and interior.  
 
The different shapes of the same material create different characteristics because 
the electrons are so close to the surface in a very small particle that the behavior of 
the electrons depends on how soon it hits the edge of the particle more than what 
type of material chemistry and physics as may be constituted in a larger particle.   
 
In the case of a larger particle that has an interior wall to give the electrons a more 
consistent way of behaving, the shape of the particle is not so significant as it is in a 
nanoparticle.  Susie Eustis has been a leader in describing that the reason the 
change of shape affects the characteristics of the metal.  Scientific procedures used 
to observe the surface plasmon resonance absorption are used to discover new 
materials properties.   
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Surface plasmon resonance and synthesis procedures for nanoparticles are a basis 
for discovering more efficient catalysts.  Nanoparticle catalysts lower the activation 
energy of the reaction, and increase the rate of reaction and the yield of the desired 
products with small amounts of material.   Metal nanoparticles generally take 
advantage of the electromagnetic field enhancement of noble metal nanoparticles 
resulting from the surface plasmon oscillations, creating variations in nanoparticles 
characteristics that can be leveraged to achieve better fuel cell catalysts.   
 
 
The color of metal nanoparticles changes depending on the shape and size of the 
nanoparticle and dielectric constant of the surrounding medium.  The varying 
characteristics of nanoparticles are needing more investigation before contributing 
to the basic science in a manner that creates the ability to use nanoparticles for fuel 
cell catalysts.   
 
The properties of a material are dependent on particle size and shape.  Materials on 
the 1-100nm scale have characteristics relevant to the size and scale.  New 
properties develop on the nanoscale.  Lack of symmetry and electron confinement 
are unique properties of nanoparticles. 
 
Characteristics Of Nanoparticles Do Not Scale Linearly With Size 
And Are A Function OF Electron Behavior  
The characteristics of nanoparticles do not scale linearly with size, the same 
material in larger quantity had different characteristics.  
 
 According to Susie Eustis in her PhD thesis, “The nanometer scale (1-100nm) 
incorporates collections of atoms or molecules, whose properties are neither those of 
the individual constituents nor those of the bulk.  On this scale, many of the atoms 
are still located on the surface, or one layer removed from the surface, as opposed to 
the interior.  The interface between substances is just now beginning to be 
understood. New properties are observed on this scale due to the interface that is 
not observed in the bulk or individual atoms.  Since the properties depend on the 
size of the structure, instead of just the nature of the material, reliable and continual 
change can be achieved using a single material.”  
 
Johnson Matthey 
Johnson Matthey has an agreement with PolyFuel on supply of membranes for 
portable fuel cell market.  Johnson Matthey and PolyFuel have an agreement for 
hydrocarbon direct methanol fuel cell (DMFC) membranes intended for fuel cells to 
power portable devices.  Johnson Matthey will use these membranes in the 
manufacture of catalyst coated membranes (CCMs) and membrane electrode 
assemblies (MEAs), which are the part of a fuel cell that transforms fuel into 
electricity. 
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Johnson Matthey is a leader in fuel cell catalysts, in marrying catalysts and 
membranes, and in engineering, manufacturing and selling the catalyst coated 
membranes and membrane electrode assemblies.  Johnson Matthey fuel cells 
support is as a channel partner.  Partners purchase DMFC hydrocarbon 
membranes to manufacture a variety of CCM and MEA products for the portable 
fuel cell market. 
 
A high volume, portable fuel cell market is an important driver in the development 
and widespread use of fuel cells in all applications.  Strategically, the Johnson 
Matthey / PolyFuel supply of membranes for portable fuel cell market partnering 
strategy is significant.  
 
Market For Fuel Cell Catalysts 
The market for fuel cell catalysts was $51.5 million in 2006.  Markets are 
anticipated to grow rapidly to $2.4 billion in 2013 as stationary and portable fuel 
cells are implemented.   
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Market Leader 
Johnson Matthey 

 
 

 

Market Participants 
ACTA                 Argonne National Laboratory 
BASF  Cabot Corporation 
DoppStein Enterprises Engelhard 
Fuel Cell Energy National Hydrogen Association 
Oxford Catalysts PolyFuel 
QuantumSphere SGL Group 
Sud-Chemie Incorporated Superprotonic 
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Fuel Cell Catalysts Strategies and Forecasts  

2007-2013 

 
REPORT METHODOLOGY 

 
THIS IS THE 321ST REPORT IN A SERIES OF MARKET RESEARCH REPORTS THAT PROVIDE FORECASTS IN 

COMMUNICATIONS, TELECOMMUNICATIONS, THE INTERNET, COMPUTER, SOFTWARE, TELEPHONE EQUIPMENT, HEALTH 
EQUIPMENT, AND ENERGY.  THE PROJECT LEADERS TAKE DIRECT RESPONSIBILITY FOR WRITING AND PREPARING EACH 
REPORT.  THEY HAVE SIGNIFICANT EXPERIENCE PREPARING INDUSTRY STUDIES.  FORECASTS ARE BASED ON PRIMARY 
RESEARCH AND PROPRIETARY DATA BASES.  FORECASTS REFLECT ANALYSIS OF THE MARKET TRENDS IN THE SEGMENT 
AND RELATED SEGMENTS.  UNIT AND DOLLAR SHIPMENTS ARE ANALYZED THROUGH CONSIDERATION OF DOLLAR VOLUME 
OF EACH MARKET PARTICIPATION IN THE SEGMENT.  INSTALLED BASE ANALYSIS AND UNIT ANALYSIS IS BASED ON 
INTERVIEWS AND AN INFORMATION SEARCH.   MARKET SHARE ANALYSIS INCLUDES CONVERSATIONS WITH KEY 
CUSTOMERS OF PRODUCTS, INDUSTRY SEGMENT LEADERS, MARKETING DIRECTORS, DISTRIBUTORS, LEADING MARKET 
PARTICIPANTS, OPINION LEADERS, AND COMPANIES SEEKING TO DEVELOP MEASURABLE MARKET SHARE.  OVER 200 IN 
DEPTH INTERVIEWS ARE CONDUCTED FOR EACH REPORT WITH A BROAD RANGE OF KEY PARTICIPANTS AND INDUSTRY 
LEADERS IN THE MARKET SEGMENT.  WE ESTABLISH ACCURATE MARKET FORECASTS BASED ON ECONOMIC AND MARKET 
CONDITIONS AS A BASE.  USE INPUT/OUTPUT RATIOS, FLOW CHARTS, AND OTHER ECONOMIC METHODS TO QUANTIFY 
DATA.  USE IN-HOUSE ANALYSTS WHO MEET STRINGENT QUALITY STANDARDS.  INTERVIEWING KEY INDUSTRY 
PARTICIPANTS, EXPERTS AND END-USERS.  OUR RESEARCH INCLUDES ACCESS TO LARGE PROPRIETARY DATABASES.  
LITERATURE SEARCH INCLUDES ANALYSIS OF TRADE PUBLICATIONS, GOVERNMENT REPORTS, AND CORPORATE 
LITERATURE. 
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