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Energy Demand



Hydrogen Supply and Demand



Fuel Cell HistoryFuel Cell History
 In 1955 GE Co modified the original FC design In 1955, GE Co. modified the original FC design.

 GE went on to develop this technology with NASA and McDonnell
Ai ft l di t it d i P j t G i i Thi th fi tAircraft, leading to its use during Project Gemini. This was the first
commercial use of a fell cell.

 In the 1960s, Pratt and Whitney Co. licensed some U.S. patents for use in
the U.S. space program to supply electricity and drinking water.



((19691969))  ProjectProject  11..5 5 kW FC in APOLLOkW FC in APOLLO





Renewable Energy Exposition, May  2013, Tehran, Iran



Proton Exchange Membrane (PEM)

– This is the leading cell type 
for passenger car applicationfor passenger car application

Uses a polymer membrane as– Uses a polymer membrane as 
the electrolyte

– Operates at a relatively low 
temperature, about 80oC

– Has a high power density





Inst of ChemicalInst. of Chemical 
Technology 

H2 and FC Technology CenterH2 and FC Technology Center 

In 2010, H2 and FC technology development was started
by Inst. of Chem. Tech. at IROST. 



H2 and FC Technology Center2 gy

B d f h ti iti l d iBroad range of research activities are already in 

progress:progress:

 Fuel Cell Test Station (PEM / MeOH / SOFC)
 MEA fabrication for PEM Fuel Cells MEA fabrication for PEM Fuel Cells
 SOFC Raw Materials
 Fuel Processing Systems Fuel Processing Systems
 H2 Storage Technologies



IROST-300:  A PEM Fuel Cell Test Station



IROST-10 kW:  A PEM / MeOH Fuel Cell Test Station

Sci. & Tech. Expo, 
Nov. 2013, 
Tehran IranTehran, Iran



MEA Fabrication for PEM FCs



Solid oxide Fuel Cells Products



Fuel Reforming Technologies 

NG reformer for 
H2 and syngas production 

MeOH reformer 
for H2 and DME production 

SEM images of a synthesized catalyst for 
hydrogen production from methanol 

steam reforming



Thin Layer and Nanotechnology Lab.

 Thin Film Based Sensors and Biosensors
i f l l f Preparation of Electro-catalyst Layer of

Pt Nanoparticles for PEMFC
 Fabrication of Dye sensitized Solar Cellab cat o o ye se s t ed So a Ce
 Thin Film based Smart Windows 



Iranian J. H2 & Fuel cell: Recently Publ. by IROST



H2 and FC Staff 



Making H2 Storage
Tanks in IROSTTanks in IROST  
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Potentials for Cooperation p
 Production of in-situ electrochemical equipments 

(e g EIS) for upgrading IROST Test Stations(e.g. EIS) for upgrading IROST Test Stations  
 Developing new MEAs and SOFC anode/cathode 

materials fabrication technologies through carryingmaterials fabrication technologies through carrying 
out Sci. & Tech. workshops
 Developing new reforming technologies p g g g
 Chemical Hydrogen Storage



Thank you.  


