
4) Geopolymer Concrete
Why did it take so long ?



WHY DID IT TAKE 30 YEARS  ?  

from the invention in 1983-1984 

until the successful commercialization in Australia,  

100,000 tonnes geopolymer concrete for Airport in 2014

4) Geopolymer Cement



Lone Star Industries 
Geopolymer cement, PYRAMENT 

(1983, 11 years after begin of research, 1972) 
❄  ❄  ❄ 

Barry University, Miami, Florida 
Institute for Applied Archaeological Sciences

U.S.A.



1984

1st PYRAMENT patent



Lone Star/PYRAMENT cement

Los Angeles: a crew begins 
placing geopolymer concrete.  
New York: a Boeing departs

1 hour 
Strong enough 
to walk on

4 hours 
Strong enough 
to drive on

6 hours 
Ready for the weight 
 of a commercial jet

Start March 1983 / all rights sold to Lone Star Ind. Oct. 1989 

PYRAMENT PBC until 1997

Pyrament



Why so long ?

1) Every alkali-activated waste = Geopolymer !!! 

2) RILEM : AAM alkali-activated-materials 

3) For civil engineers: alkali = danger 

4) The standards



1)  Every alkali-activated waste  
=  

Geopolymer !!!

Why so long ?



alkali-activated fly ash concrete wrongly called “geopolymer”

1-

2-

3-
4-

5-



STOP



WHY ? Because we must 
follow geopolymerization mechanism 

1. Alkalination 
2. Depolymerization of silicates 

3. Gel formation of oligo-sialates 
4. Polycondensation 

5. Reticulation, networking 

6. Geopolymer solidification 



2)  RILEM committee AAM 

Why so long ?











“ I am a phD student in civil engineering interested in 
producing geopolymer concrete from several by-
products. 
     But in your publications, you state that geopolymer 
is not an alkali-activated product, whereas other 
publications are claiming that there is no difference 
between the two, I got confused.”



Alkali-activated Materials AAM with NASH / KASH  

are hydrates, not POLYMERS. 

They cannot be called GEO-POLYMERS 
2 very different systems! 

It is a big scientific mistake to use both as synonyms.  

Alkali-activation is a wrong terminology for geopolymers.

Geopolymers  
high molecular, macromolecules, polymers



STOP



Why Alkali-Activated Materials (AAM)  
are not  Geopolymers ? Part 1:  Aug. 2014 

Excerpt Geopolymer R&D 2014 
     GP-Institute > 16000     YouTube > 7300   

Part 2:  Aug. 2015 
Excerpt Geopolymer R&D 2015 
Part 2: Clarifying statement and historicity. 
        GP-Institute > 7000    YouTube > 2400    

Part 3:  Aug. 2016 
Excerpt Geopolymer R&D 2016 
Part 3:  What scientists are now writing on this issue 
        GP-Institute > 4000    YouTube > 1100        

Part 4:  Aug. 2017 
Excerpt Geopolymer R&D 2016 
Part 4:  NASH / KASH is an invalid terminology 
        GP-Institute > 1600    YouTube > 450        

statistics as of April 2018



3) For civil engineers: alkali = danger

Why so long ?



AAR 
alkali-aggregate reaction 

ASR  
alkali-silica-reaction



A.A.R. on Portland and Geopolymer

As early as 1993 in ACI (USA) publication



Why so long ?

4)  The standards



Technical paper #21 Geopolymer LIBRARY



The existing Portland cement standards are not adapted 
to geopolymer cements. They must be created by an ad 
hoc committee. Yet, to do so, requires also the presence 
of standard geopolymer cements.  

         Presently, every expert is providing his own recipe 
based on local raw materials (wastes, by-products or 
extracted).  

          There is a need for selecting the right geopolymer 
cement category.      



      The 2012 State of the Geopolymer R&D, suggested to 

select two categories, namely: 

•  Slag/fly ash-based geopolymer cement: fly ashes are 

available in the major emerging countries; 

•  Rock-based /MK-geopolymer cement: this raw material 

is present in all countries through out the globe.



Australian Standard for Concrete Structures (AS 3600) does not 
specify Portland cement based concrete. The components of the 
Standard are primarily performance based.  

In USA, recent adoption of ASTM C1157, Performance 
Specification for Hydraulic Cement (the first version of ASTM 
C1157 appeared in 2000), represents an important development 
in this area.

European concrete standard EN 206 has a restriction that 
potential binders should comply with European cement standard 
EN 197 which contains Portland cement clinker, and therefore 
technically excludes geopolymers.



ASTM C1157 simply requires that the cement meet physical 
performance test requirements.  

The use of ASTM C1157 is being implemented on a small 
number of projects to evaluate its effectiveness. The 
Colorado DOT (Department of Transportation) has been a 
leader in the use of performance-specified cements and has 
used them on a number of highway projects. 



Today, very few cement applications with  
fly-ash, mine tailings or other wastes. 
Because of standards, regulations… 

Today’s applications are Niche-Market  
but with high-value added. 

The solution: don’t sell a material... 
Sell a solution that people are willing to pay for.

Last words


