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.ŜŦƻǊŜ ǿŜ ǎǘŀǊǘΧ 



Take responsibility and move from awareness to implementing solutions 

Even if the above approach is not perfect, it does indicate we live beyond 
άǎǳǎǘŀƛƴŀōƭŜΣ ǎŀŦŜ ƻǇŜǊŀǘƛƴƎ ǎǇŀŎŜέ 

Source: http://www.footprintnetwork.org 

The motivation 



Ed Hawkings, University of Reading 

L ŘƻƴΩǘ ǎŜŜ ǘƘƛǎ ŀǎ ŀ ŎƻƛƴŎƛŘŜƴŎŜΗ 

The motivation 



And of course the IPCC report on climate change! 

A nice website 



Select industrial branches with high CO2 footprint 

Becoming specific 



Develop an alternative to meet the need  

Cement production/use, 4.2 btκȅ ƛƴ нлмпΣ ƛǎ άǎŜŎƻƴŘ ǘƻ ǿŀǘŜǊέ  
(actually third if aggregates are included also) 

A strategy 



Great Pyramid of Giza 

 
We build > 3500 of these structures per year! 

 
 

2 300 000 stone blocks, that weigh from 2 to >50tonnes = ~ 5 955 000 tonnes,  
assumption in our structures is cement: aggregate 1:4 



Foster industrial symbiosis and open collaboration/innovation/ecology 

Industrial Symbiosis in Kalundborng, Denmark 

A strategy 



Alkali activation as a possibility 
 



Overview of (new also) binders 
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Provis, J. L., van Deventer, J. S.J. 2014. Alkali Activated Materials. State-of-the-Art Report, RILEM, 

TC 224-AAM . Scheme by I. Beleña. 

In all (new) binders Fe is missing  
ŀƴŘ άgeopolymersέ ŀǊŜ ǎǘǊƛŎǘƭȅ  
aluminosilicates. 
 
As a result, iron-rich slags can 
ƻƴƭȅ ōŜ ǳǎŜŘ ŀǎ ŀƎƎǊŜƎŀǘŜǎΧ 

We believe inorganic polymer can be made from  
most glassy/amorphous materials; Fe can be part of the matrix 
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