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A sustainable 
technology

Fuel cell:
 the most 

promising alternative to
 substitute the internal 

combustion engine

A sustainable 
development

 
Biomass: 

 a renewable source 
for the production 

of energy

A sustainable 
country

 
Brazil: 

 its history and tradition 
in the use of 

biomass

Sustainable Development 
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Fuel Cells open several new markets
for ethanol

Automotive
Stationary Power Generation
Computers
Aerospace
Auxiliary Power Generation 
(APU)
Maritime
Trains (Emergency System)
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Why Ethanol for Fuel Cell?

Advantages of EtOH (in comparison to
Nafta/Gasoline):

- well defined and pure single component fuel

- lower top-temperatures in the CPO-Reactor

- higher H2-concentration in the reformate

- lower CO-concentration  ⇒ smaller shift units
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The Production of Hydrogen from Ethanol 
for Fuel Cells

Ministry of Development, Industry and Foreign
Trade
Ministry of Science and Technology
FINEP
INT - National Technology Institute
UNICA
Ballard Power Systems
OMG Germany and Brazil
BASF Aktiengeselschaft

Objective
To combine the Brazilian know-how of the use
 of ethanol as a fuel and the know-how
of a on-board ethanol reformer technology

Phase 1 
Evaluation of Ethanol Quality
Market Research 
Phase 2
Ethanol Reformer Test Bedding 
Production of hydrogen from Ethanol
Phase 3
Complete Test Bedding 
Fuel Cell Ethanol System
Evaluation for potential applications
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è To evaluate physical and chemical characteristics of ethanol and
presence of contaminants throughout the production and
distribution cycle

è To evaluate and optimise the performance, durability and other
important features of “multi-fuel reformers” for ethanol use

è To establish the minimum specification requirements of ethanol
fuel for reformer application

è To establish the technical, economic, and policy bases for the
development and commercial application of the ethanol
powered fuel cell technology in the Brazilian automotive sector
and, if feasible, for other complementary applications

Objectives of  the Project:
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Shift-Unit
600-250°C

SelOx
250-80°C

Fuel Cell
80°C

CB
600°C

-(CH2)- +1/2O2 → CO + H2
-(CH2)- + H2O  → CO + 2H2

CO + 1/2O2→ CO2H
2

0
Fu

el

H2 + 1/2O2→ H2O
CH4 +2O2  →  CO2 + 2H2O

Air

ATR
700-900°C HT-HX

CO + H2O → CO2 + H2

Multifuel-Reformer

Autothermic Multi-fuel Reformer
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Example of a Test Bench for automotive
system optimization tests

ME-75-5  Motor 75 kW PEMFC
n Client : Ford Motor Company
n Power: 75 kW
n Methanol Reformer
n Selective Oxidation Cleanup
n Ballard Mk 9 Stack Technology
n Exhibited at the Detroit Auto Show

Packaging in
the vehicle



06.06.02

8

Project Overall Schedule

Technology
 Development

2002 2003 2004 2008 20092005 2006 2007

Study
I

Basis
II

APU
III

Product 
Definition

Market 
Research

Business 
Plan

Product
Development

Demo
Study

Prototype
Product

Development  Plan
Cooperation Plan
Timeline Plan
Project Plan
Market Introduction Plan

Market

2010
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The competitors are not sleeping
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RFA - Renewable Fuel Association 
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RFA 
Renewable Fuel Association 

United States
Department of Energy
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Applications World Regions

Fuels

Growth of
individual
mobility

Use of natural
resourcesPollution

problems
in megacities

Air quality
targets

Reduction of
oil imports

CO2 reduction

Hydrogen Gasoline

Methanol

+ fuel for fleet applications
+ markets with ZEV legislation
+ best “well to wheel“ effiency
+ fossil and regenerative 
   production options

+ fuel for private use
+ liquid, easy handling
+ fossil and regenerative 
   production options
+ Direct Methanol Fuel Cell
   as future option

+ fuel for APUs
   (Auxiliary Power Units)
+ existing infrastructure
+ easy on-board storage

Hydrogen Methanol Gasoline

CO
2

reduction

Fuels

Ethanol

+ fuel for ALL APLICATIONS
+ existing infrastructure in Brazil
+ easy on-board storage
+ liquid, easy handling
+ regenerative 
   production options

Ethanol

The most suitable fuel varies

 for different regions and applications 



06.06.02

13

The Fuel Cell technology has been developed in Europe, North America and Japan and
in the future will substitute the internal combustion engine for automotive, stationary
and other applications. The high investment already done by the automotive industry
shows that there is no return.
The commercialization starts with the demonstration projects from 2001-2003 and
small pre-commercial series in 2004.

The countries, where development and demonstrations projects are taking
place, are getting social, economic and environmental benefits, such as:

-a comprehensive improvement of urban transportation,
-building the national industry,
-man power training and capacity-building,
-technology transfer and creation of new business opportunities,
-dissemination and exchange of of learning experience,
-a major push to the accelerated development of clean technologies,
-creation of new jobs,
-development of know-how, which will be exported to other countries.

The time is know for the developing countries to join the OECD countries in the fuel cell
development and in the efforts to reduce C02 and local pollution.

Time is a key factor in the introduction
of new technologies


