
100% Fly Ash and Slag Concrete
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100% Fly Ash and Slag Concrete
80-90% less CO 2 than OPC

1

0% Greenwash



No Change

60% reduction from 2008 levels

The Premise The Premise –– Some facts about cementSome facts about cement
• Cement manufacture makes up 5-8% of all CO2 (3rd highest)

• Second most used material on EARTH next to WATER

• 1 ton of CO2 per 1 ton of OPC – n.b. OPC �  ‘cement’

• Market to double to 2050

OPC ‘Best 
Practice’

• Alternatives to OPC are required to meet the 
VAST MAJORITY of cement in concrete.
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“…cement is one of the most widely produced and used products in 
the world. As the literal building block of any economy, cement 
remains absolutely fundamental to the entire planet 's 
population . It is a simple, inalienable truth that cement 
production and significant environmental footprint go hand in 
hand ; this will continue to be the case unless radical changes to the 
chemical make-up of the product become scientifically possible 
(60% of all energy is devoted to the decarbonisation process and 

The Politics The Politics –– Hear no evil?Hear no evil?
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(60% of all energy is devoted to the decarbonisation process and 
only 40% to fuel for kilns).”

Mr Simeonidis, Hellenic Cement Industry 
Association 15 May 2007

Less than two weeks later, on 25th May, 2007, Zeobond began 
construction of the world’s first batching plant for E-Crete™plant. 
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Source: VicRoads Greenhouse Gas Emission Framework 2008

Embodied Energy of Materials
2%

4%

25%

The Politics The Politics –– Hear no evil?Hear no evil?

40%

19%

10%



• Calcium (sulfo)aluminate cements

• Magnesia cements (MOC & MOS) 

What are the alternatives?What are the alternatives?

Uses 80% Slag – limited supply

Dissolves in water

• Magnesia Phosphate cement

• Alkali activated cements

Good cement, too expensive

Good cement, competitive

“…the greenhouse emissions associated with the geopolymer 
concrete binder system are less than 20% as much as is 
generated by the ordinary Portland cement binder system.”
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Cost  of Abatement: AnalysisCost  of Abatement: Analysis
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Green Electricity
3.2%

$4.80/m3
16%
2.65c/kwh

5.8% Premium 

1. Concrete 
Cost of $150 
per m3

2. Electricity 
cost of 17c/kWh

3.  Toyota Ass’n
-145k km/car

-Depreciate 10yr

Toyota Prius Subsidy
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5.8% Premium 

$8.70/m3

-Depreciate 10yr

-2.4kg CO2 per L

-50% less petrol



OPC versus            chemistryOPC versus            chemistry
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What does that mean on the ground?What does that mean on the ground?

Charge truck with aggregates 
& cement. Adjust workability 
with water and admixtures

Manufacture cement through 
capital intensive cement plant.

Transport to 
worksite and 

discharge
Finish with 

established skills

Transport to worksite 
and discharge.

Finish with 
established skills

Flyash replaces cement in 
the concrete process

Charge truck with Aggregates, 
Flyash & activator(s)
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Better acid and chemical resistance

Same/better cost

Same/better performance

Superior sustainability

Scalable globally
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Better acid and chemical resistance
Better fire resistance
Better bond to steel
Ultra-Low heat generation
No plastic shrinkage or surface cracking
80% less CO 2 

Capacity for toxic metal immobilisation
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Nobody wants to be first with a Nobody wants to be first with a 
disruptive construction materialdisruptive construction material
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But… we have done it for REAL!But… we have done it for REAL!
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Batching OperationBatching Operation
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Capacity 150-200 m3 per day
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Site work summary:
• 50 m3 in one pour
• Self compacting and screedable 

mixes
• High strength structural and low 

strength paving
• Low shrinkage
• Low Heat

Flexural Strength

Technical SummaryTechnical Summary
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• Low Heat

Shrinkage

High Performance

Low/Normal Performance



“….the compressive 
strength of inorganic 
polymer concrete can 
be predicted reliably.”

Brooke et al, Seismic performance of “green concrete” 
interior beam-column joints, Australian Structural 
Engineering Conference, 11-14 September 2005.

“… inorganic polymer 
concrete can be designed 
to perform similarly to 
Portland cement 
concrete ..”
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Zeobond SnapshotZeobond Snapshot

Product Related
• Same performance, same strength gain as 100% OPC

• Improve productivity, reduce delays relative to high SCM

• Cement is a massive CO2 source in construction

• E-Crete gives 80% abatement at competitive $/ tCO e
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• E-Crete gives 80% abatement at competitive $/ tCO2e

• E-Crete uses 100% recycled Fly ash and Slag NO OPC

• Cost premium evaporates at higher specifications 

• Same delivery and placement infrastructure



Zeobond SnapshotZeobond Snapshot

Process Related
• Concrete purchasing is centralised

• Low resource and time requirement to implement per tCO2e

• Easily tracked and accounted for (quoted on invoice)

• Gives ‘breathing room’ to get 60% SCM overall on project
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• Gives ‘breathing room’ to get 60% SCM overall on project

• Bonus innovation points – E-Crete is a global innovation

• Positive coverage


