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Calcined Clay: The Old & The New

A CRH COMPANY

* In 1930s calcined shale was used in Golden Gate Bridge and Bay Bridge Projects

* In 1997, Ash Grove patented Duracem® cementitious product, by inter-grinding a calcined high-
grade kaolin with clinker and optimized gypsum content

In 2000s, Class F fly ash was abundant in the market at a low cost, achieving similar product
performances as Duracem®. Our cementitious product switched to fly ash

Between 2010 and May 2019, 290 coal-fired power plants have been shutdown or converted to
natural gas

Fly ash is less available and costly, calcined clay came back to Ash Grove discussion in 2017

Clay: Availability vs. Suitability

A CRH COMPANY

Low-grade, locally sourced clay when properly calcined delivers excellent strength and durability performances
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Understanding the Reserves

A CRH COMPANY

What Happened in the Calcination/Dehydroxalation Process
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Calcined Clay: Product Development Process

A CRH COMPANY
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Production
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Calcined Clay: Process Choices

A CRH COMPANY
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Calcined Clay: Challenges & Solutions

1. Type l/ll cement
2. 30% calcined clay

3. 30% color mitigated calcined clay
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Calcined Clay: Improves Strengths and Durability
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» Particle packing
* Nucleation

¢ Chemical reactions

Packing

» Surfaces for precipitation

* Improved particle size distribution

Seeding

Limestone and Calcined Clay Work Better Together
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Additional Alumina Input and lts Hydration
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Limestone + Calcined Clay- A Symbiotic Relationship:
Synergetic reaction of calcined clay and limestone allows high levels of clinker substitution and performance
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Thank You

Cheng Qi
Chengqing.qi@ashgrove.com
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