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Disclaimer

This Presentation has been prepared by, and is proprietary to, Ceramic 
Fuel Cells Limited (‘CFCL’).
This Presentation does not constitute or form part of an offer for sale or 
subscription or an invitation or solicitation of an offer to subscribe for or 
purchase any securities and neither this document nor anything contained 
herein shall form the basis of any contract or commitment whatsoever.
No representation or warranty, express or implied, is given by CFCL, its 
Directors, employees or professional advisors as to the accuracy, fairness, 
sufficiency or completeness of the information, opinions or beliefs 
contained in this document. Except in the case of fraud, no liability is 
accepted for any loss, cost or damage suffered or incurred as a result of 
the reliance on such information, opinions or beliefs.
The information in this Presentation reflects prevailing conditions and the 
views of CFCL as of this date, which are subject to change.

©

 

CFCL 2008
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Introduction

•
 

Overview of zirconia powders
•

 
Properties of powder produced at CFCL

•
 

Market applications
•

 
Summary
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Overview of zirconia powders
Value Pyramid
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Purity

Increasing
Value

Sands and Ores

Refractories

Shaped
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Engineered
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Zirconia Powder Characteristics

Crystal Types

Cubic 
stable at high temp

Tetragonal
Partially stable

Monoclinic 
stable at low temps

Crystallite size –
 

sizes of individual crystals within the powder particle

Alloy type –
 

additions of 3-10% yittria stabilise the tetragonal crystal

Powder –
 

agglomerations of crystals to form a particle

Toughening –
 

change from tetragonal to monoclinic results in expansion

Hydrothermal stability –
 

3%yittria alloys can change from tetragonal to 
monoclinic with steam. Resistance to this is hydrothermal stability
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Zirconia
 

Properties

Characteristics 3YSZ 5YSZ 8YSZ 
3% yttria 5% yttria 8%yttria

Stability
 

partially partially
 

partially
Conductivity

 
lowest

 
good

 
very good

Toughness
 

best
 

intermediate
 

lowest
Hydro Stable

 
poor

 
reasonable

 
good

Hardness
 

good
 

good
 

good

Strength
 

high
 

high
 

high
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CFCL Powder Plant

Purity > 99.9 %

Alloy ranges 3-10% Yittria:zirconia

Crystallite 
size

~50nm (10-9m)

Powder size < 1000nm mean size (<1μm)

Plant 
Capacity

20 T p.a. (50T multiple shifts)
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Potential Market Applications
Biomedical Barrier Coatings

Growth Market >8%cga

Material value £70 -100 per kg

Growth Market >5% cga

Material value £70 – 180 per kg
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Potential Market Applications

Catalyst Support Materials (Diesel Exhausts)

Global Market growing 5% cga

Materials value £500+ per kg
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Summary

High value material:

• High purity
• Small crystallite size
• Closely controlled powder size
• High temperature stability
•

 
Unique process provides more control over material 

characteristics
• Process protected by patents and know-how
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