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Geopolymer Webinar Spring 2017!
Registered participants, 



Technical papers 

24 pdf

Available  for free download at www.geopolymer.org

Archaeological papers 

9 pdf



8 Videos: State of the Geopolymer R&D 

11 Videos: Special Keynotes 
2016

Available  for free download at www.geopolymer.org

12 Videos: Lectures Spring 2014 and Spring 2016

3 Videos: Why Alkali Activated Materials 

are NOT Geopolymers?



Why Alkali-Activated Materials (AAM)  
are not  Geopolymers ?

Part 1:  Aug. 2014
Excerpt Geopolymer R&D 2014
     GP-Institute > 14,600     YouTube > 5,800   

Part 2:  Aug. 2015
Excerpt Geopolymer R&D 2015
Part 2: Clarifying statement and historicity.
        GP-Institute > 5,900    YouTube > 1,800     

Part 3:  Aug. 2016
Excerpt Geopolymer R&D 2016
Part 3:  What scientists are now writing
           on this issue. 
        GP-Institute > 2,620    YouTube > 650        



From Theory to 
Global 

Industrialization

2017



Geopolymer binder / resin 

paint / coating / grout 

Geopolymer foam 

Geopolymer cement 

Geopolymer concrete 

Geopolymer carbon/composite 

Geopolymer ceramics



MK-750 / SiO2 
based 

geopolymers



1972

11



Plastics are 
dangerous !! 

Are organic 
polymers heat 

resistant ??

12



• No! NATURE states : 

• Only MINERALS provide fire  

and heat resistance 

• Target: Inorganic polymers



Polymers,  
  processed like organic polymers 
Yet, 
  GEO-polymers 
      Fire and heat resistant

Geopolymers are



Chapter 22

Fire and Heat resistant 

Geopolymer Foam

Trolit® 1987

Too expensive !!



June 14, 2017
30 years later

London Grenfell Tower

80 people died ! Is it too expensive ?



BASF 
Germany

PCI-GEOFUG® , geopolymer 
grout and binder 

www.pci-augsburg.de



Milliken 
Infrastructures 

USA
Geopolymer mortar systems 

and grouts for use in 
rehabilitation 

infrastructure.milliken.com



ASK 
Chemicals 
(Ashland) 
Germany

INOTEC Inorganic Binder 
System, geopolymer binder 

for foundries 

www.ask-chemicals.com



Wagners 
Australia

Earth Friendly Concrete: fly 
ash / slag geopolymer 

concrete for infrastructures 

www.wagner.com.au



Pyromeral 
Systems 
France

High-tech high-temperature 
structural geopolymer 

composite materials for 
automotive, aircraft industries 

www.pyromeral.com



Éire 
Composites 

Ireland
MechTool®: Heated 

geopolymer composite 
tooling for manufacture of 

large composites structures 
(aerospace, wind mill 

energy) 

www.eirecomposites.com



Airbus 
France

Aircraft conduit in 
geopolymer carbon 

composite 
Patent: US 20090197031 A1 

FR2007051747



Schlumberger 
France

Patent: WO/2008/017414 
Pumpable geopolymer 
formulation for oilfield 

application



Rockwool 
Australia

Geopolymer rockwool 
brickettes used to recycle 

unused fibers



Commissariat 
à l'Énergie 
Atomique 

France
Patent WO/2009/050196 
Method of preparing a 

controlled porosity 
geopolymer for catalysis and 

filtration



Alsitek Limited 
UK

Patent WO/2009/050472 
Extruded geopolymer frame 
profiles for windows or doors 

www.alsitek.co.uk



Matakii Panels 
Singapore

Patent WO/2009/025620 
Precast geopolymer panels 

www.matakiipanels.com



NU-Core A2FR 
China

Geopolymer Fireproof 
Composite Panels 

www.nu-core.com.cn



Renca 
Russia

3D Printer for buildings. 
Development with Apis-Cor 
of a 3D printer with a fast 

setting geopolymer concrete 

www.renca.com



Corning 
USA

Patent US 7745363 
Geopolymer ceramic 
composites for high 

temperature 

www.corning.com



Dow Chemical 
USA

Patent WO/2010/138351 
Geopolymer coating for 

organic polymer substrates 

www.dow.com



Orexo AB 
Sweden

Patent WO/2010/128300 
Composition for sustained 
drug delivery comprising 

geopolymeric binder 

www.orexo.com



INOMAT 
Germany

Ino-Flamm® 
Patent WO/2011/029444 
Fire resistant geopolymer 

paint 

www.inomat.de



Sinotec 
Germany

Sinocoat® 
Very resistant and acid-proof 

rigid anti-corrosive 
geopolymer coating for the 
protection of surfaces on 
metallic and mineral basis 

www.sinnotec.eu



GeoPol 
Czech Rep.

Geopolymer sand binder for 
cores in foundries 

www.geopol-info.com



Nova Lignum 
Netherlands

Ceranex™ 
Geopolymer composite 

sidings and façade 
claddings 

www.novalignum.nl



NanoVoltaics 
Inc. 
USA

Nanoporous geopolymer 
(npGEO™) composites for 

use in water treatment as an 
adsorbent for the removal of 

arsenic. 

www.nanovoltaics.com



Allied Foam 
Tech Corp. 

USA
GeoFoam: geopolymer foam 
cement, for lightweight and 

fireproof applications 

www.alliedfoamtech.com



Vodnis Klo 
Czech Rep.

Desil Al™ 
Geopolymer binder system 

for foundries 

www.vodnisklo.cz



PolyRap 
Canada

Econcrete: geopolymer 
concrete made out of mine 

tailings 

www.polyrap.net 



Argio 
Belgium

ArgioBricks: LTGS bricks 
(low temperature geopolymer 

setting) 

www.argio.com



Reinforced 
Concrete Pipes 

Australia
eCP: geopolymer concrete 

pipes 

www.rcpa.com.au



Watershed 
Materials 

USA
Geopolymer blocks made 
out of clay, geology, rice 

husk, lime and slag 

watershedmaterials.com



Bowers 
Industrial 

USA
A200 to A600 geopolymer 

concrete (quartzite fillers) for 
acid resistant applications 

www.bowersindustrial.com



Aquaminerals 
Finlands

Solutions for water 
purification with patented 

geopolymer nitrogen removal 
adsorbents 

www.aquaminerals.fi



Amec Foster 
Wheeler 

United Kingdom
SIAL® matrix, a specialised 
geopolymer technique for 

encapsulating various 
radioactive waste streams. 

www.amecfw.com



Wincret 
Brazil

Decorative architectural 
geopolymer binder panels 

for inside and outside 

www.winblok.com.br



Néoterre 
France

Geobiology applications 

www.neoterre.com



Laboratory

Geopolymer research 1988
1st Geopolymer conference



Geopolymer research 2016



Scientific papers published per year  
peer reviewed 

keyword "geopolymer"



WASET  fake conferences 
on Geopolymers ??

Kuala Lumpur, October12-13, 2017



Lisbon, April 16-17, 2017



Presented papers



Presented papers



Tokyo, October 11-12, 2017



Saint Petersburg, September 14-15, 2017





Beware of fake geopolymer conferences 

Please spread the word among your contacts so that nobody 

mistakenly participates to such fake conferences! 

Organisations such as WASET run fake “conferences” in 

order to make profit with the registration fees (450-500 

USD), often under the names of real conferences. 

I am confident that all researchers and members of the 

geopolymer science community will immediately realise that 

WASET’s conferences are void of any scientific value.



1) Geopolymer science 

2) Geopolymer technologies 

3) Geopolymer Cements / Concretes 

4) Geopolymer and archaeology

State of the Geopolymer R&D 2017
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Because 

Alkali-activated Materials are 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.

Why Alkali-Activated Materials (AAM)  
are not  Geopolymers ?



Why Alkali-Activated Materials (AAM)  
are not  Geopolymers ? 

Part 4 

Legal and Patent issue !



Question From Danemark :
I did my Master thesis on geopolymer cement for oil well cementing (with 
focus on High Temperatures).  Waiting an offer for Geopolymer Concrete 
PhD from UTS (Sydney). Interested to know how much room for new 
patents is available (many companies asked me).

———————————-

Example Geopolymer-Cement: 

trial (patent lawsuit) at European Patent Office.

Red Lion Cement Technology Ltd 

vs PQ and BASF (world chemistry companies); 



Davidovits 
patent filed in 
France, July 

2006 2012

MR>1.45 
User Friendly



2010



April 2010 : European Patent granted

9 months grace period

February 2011: Opposition by BASF and PQ Corp.

based on alkali-activation = geopolymer 

i.e. public domain, not patentable

24 November 2014 : EPO Judgment EPatent = OK 



December 2014 : BASF appeal of decision

 repeating claim alkali-activated materials = geopolymer 

= public domain, not patentable

January 23, 2017 : Appeal trial



Filed 1981, Published 1983
Krivenko



Boards of Appeal of European Patent Office 

January 23, 2017 :  
appeal rejected.

all BASF claims were defeated, European patent valid 

i.e. alkali activation AAM lost against geopolymer

MR=1.0 
corrosive, 

User Hostile



Basic chemistry is in Public Domain. 

Alkali activated materials AAM not patentable,
 

Geopolymer materials, 
patentable when based on new science. 



Metakaolin MK-750

Chemical Reactivity

Exothermicity

Chapter 8 

4th edition



MK-750   NMR

Al(6)

Al(5)

Al(4)

Si(Q4,1Al)



MK-750 Al NMR
Al(6)

Al3+

Al3+

Al(4)

Al3+

Al(5)



Making of metakaolin MK-750

Inter-dehydroxylation

Intra-dehydroxylation



MK-750 Al NMR

Al is 
trivalent



Courtesy Imerys



Kiln 
type

Al-OH 
Al(6) %

Al=O 
Al(5) % 

Al-O-Al 
Al(4) %

Al(5) + Al(4) 
reactivity %

Rotary 
M1000 35 50 15 65

Flash 
M1200S 25 55 20 75

Vertical
MetaStar 

501
24 49 27 76

Al  MAS-NMR27
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Ralph Davidovits

Christine Pélegris 
Axel Compere

Pragmatic approach  
in designing a high-performance 

geopolymer ceramic  
in a 3D printed mould 

From theory to practice 

Poly(sialate-siloxo) type K-PSS resin

2016







Ralph Davidovits

Christine Pélegris 
Nadine Ngoungoure 
Florient Rousseau

2017 lab. studies  

Designing high-performance 

MK-750-based geopolymers. 
Poly(sialate-siloxo) type K-PSS binder 

  

From theory to practice



1) Geopolymer science

2) Geopolymer technologies 

3) Geopolymer Cements / Concretes

4) Geopolymer and archaeology
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MK-750 based Geopolymers can be converted to a high strength ceramic material on heating: 

• Sodium geopolymers crystallize into nepheline NaAlSi2O6 on heating to 900°C–1100°C

• Potassium geopolymers crystallize into leucite KAlSi2O6 on heating to 900°C–1200°C, 

• Cesium geopolymers crystallize into pollucite CsAlSi2O6 on heating to ~1050°C.  

These ceramic materials have unusual properties such as refractoriness (1693°C–1940°C), 
relatively low density and high fracture toughness. Their properties enable these geopolymer 
ceramics to be used as reinforcements in thermal barrier coatings or to increase toughness in 
glass-ceramics. 

Geopolymer Route to High-Temperature Ceramics

See Chapter 23

Keynote Prof.  W.  Kriven



SEM micrographs of KGP-18C/ 2 h 

after being fired to1500°C, in 

flowing argon, with needle-like 

morphology. 

No extremely high temperature 

(e.g., 2500°C) needed as for the 

traditional process. 

2016



Tuesday, July 11, 2017 

Focused session: Geopolymer composites 

2017



News

May 31 2016



www.materialstoday.com

31 May 2016



Geopolymer-fiber-composites: 
heat and fire resistance 



“Geopolymer-based Composites” 
Waltraud M. Kriven 

Materials Science and Engineering, University of Illinois at Urbana-Champaign, USA
Vol. 5, Ceramics and Carbon Matrix Composites, edited by Marina Ruggles-Wrenn. Part of an 8 volume set of books 
entitled Comprehensive Composite Materials II, Peter Beaumont and Carl Zweben, Co-editors-in-chief. Published by 
Elsevier, Oxford, UK, in press (2017).
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Australian Slag Association

The exponential rise in geopolymer research is capturing industry interest. Published 

research papers covering geopolymer concrete, such as different mixes, methods and 

applications are challenging the conventional use of concrete. The association’s involvement 

in the Cooperative Research Centre for Low Carbon Living research project is just one 

example of how much focus is being placed upon much geopolymer research.

        As geopolymer concrete knowledge increases, so does its interest. The increasing 

amount of research, technical and commercial papers being produced and published 

supports this view. Geopolymer concrete is becoming more widely accepted within the 

industry and the promotion with reduced CO2 benefits



Australian Slag Association

My recommendations to the Slag industrie:

we have the same problems with slag GGBS 

as with metakaolin MK-750:

Each slag tested reacts diferently



2017

The Consortium for Decommissioning and 

Abandonment (CODA), a University of Texas at 

Austin is a response to the growing number of 

onshore and offshore wells, platforms and 

infrastructure that are approaching the end of 

economic viability and soon must be plugged and 

removed.  Toward those ends, university 

researchers have developed several systems, 

including geopolymer cements ..…

high increase



Tests of the newly designed cement also indicate significant self-healing properties. 

…The system’s designers are scheduled to present a paper (paper SPE 184675) 

on the geopolymer cement at the March SPE/IADC Drilling Conference in The 

Hague.

Xiangyu Liu, Matthew J. Ramos, Sriramya D. Nair, Hanna Lee, D. Nicolas Espinoza, and Eric van Oort,  
The University of Texas at Austin 







Only 
valid for 
class C 

fly ashes



Last words on  

AAM alkali-activated materials  

vs  

Geopolymer cement



Portland  
Cement 



Geopolymer is a 
Polymer Chemistry 

(poly-sialate) 
Portland  
Cement 



Portland cement 

CaO.SiO2.H2O Calcium Silicate Hydrate

C-S-H

Alkali-activated-materials scientists 

substitution of Ca with Na, K

Geopolymer
Na2O.Al2O3.2SiO2.H2O Sodium-Alumino-Silicate-Hydrate 

N-A-S-H

K2O.Al2O3.2SiO2.H2O Potassium-Alumino-Silicate-Hydrate 

K-A-S-H



According to AAM specialists from RILEM  

“GEOPOLYMER” is a type of  

alkali-alumina-HYDRATE, a precipitate, 

N-A-S-H, K-A-S-H 

Nothing else !!! 

WRONG



K
+

K

K

K

K

K

K

K

K

K

K

KK-A-S-H



There is a growing need for alternative sources of alkali metals, such as, but not 

limited to, potassium … (traditional potassium fertilizing agent) …. making local 

manufacturing of potassium fertilizer increasingly attractive….

Therefore, a need exists to produce a source of potassium ion that releases the 

nutrient (K cation) at a moderate rate, lower than the infinite dissolution rate 

of a traditional salts, but faster than the rate generally exhibited by naturally-

occurring minerals.



Claim: …The method wherein the 

weight percent of K(Na)-A-S-H gel 

of the alkali metal ion source is 

between about 10% and about 100%.

Applicant: Massachusetts Institute of 

Technology M.I.T., Cambridge, 

Boston. 



N-A-S-H
Sodium Aluminosilicate 

Hydrate

Alkali-Activated Materials



Poly(sialate-siloxo) 

geopolymer 

ceramic



Poly(sialate-siloxo) geopolymer concrete

Global Change Institute, Univ. Queensland, Brisbane, Australia



Toowoomba-Brisbane-West Wellcamp Airport, by WAGNERS,  Australia

October 2015

100,000 tonnes
Slag/fly ash-based geopolymer concrete EFC (Earth Friendly 

Concrete)
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Tuesday, July 11, 2017 

Third session: Geopolymer and archaeology 

2017

Ancient Roman concrete (100 BC): rapid setting



Joseph Davidovits   

                 Frédéric Davidovits

Non-destructive analysis on 11 Egyptian blue 
faience tiles from the 2nd and 3rd Dynasties. 

(accepted for publication in the Proceedings)

11th International Congress of Egyptologists, 
Florence, Italy, 23-30 August, 2015



Joseph Davidovits

Ralph Davidovits

Non-destructive analysis on 11 Egyptian blue faience tiles from 
the 2nd and 3rd Dynasties (2650 BC).

02100 Saint-Quentin, France              
www.geopolymer.org

October 4, 2016



Zoser Step Pyramid 

Saqqarah 

3rd Dynasty 

2700 BC 

35,000 faience tiles 

in subterranean galleries



efflorescence self-glazing process: 
 migration of alkali salts and CuO  

then firing at 800-850°C   
turquoise-blue glaze





Why Djoser’s blue Egyptian faience tiles 
 are not blue? 

  
Manufacturing Djoser’s faience tiles at temperatures  

as low as 250°C? 

Joseph Davidovits 
Institut Géopolymère, 02100 Saint-Quentin, France 

Ralph Davidovits 
Cordi-Géopolymère SA 

Laboratoire de Recherche sur les Nouveaux Matériaux 
02100 Saint-Quentin

IXe Congrès International des Égyptologues, Grenoble, 2004



To replicate the self-glazing process with soluble silicate  

SiO2,K2O,Na2O + synthetic turquoise (mafkat) :  
aluminium phosphate hydrate + copper phosphate hydrate   

at 250°C. 



Lucien Viola, 
Galerie l’Ibis, 

Marrakech

RESULT: It is not possible to issue a result for this piece as the 
sample is too low-fired and lacks radioactive inclusions. We 
are therefore unable to complete our analysis and draw any 
conclusions regarding its age.

Thermoluminescence analysis for datation:
ceramics that are fired at t° > 500°C



Some tiles from the Lucien Viola Collection



Cu2Cl(OH)3 

(Mg,Ca)CuSi4O10  
Atacamite 
Egyptian Blue



Nr. 4



Glaze



Nr. 4



white  
core

1 2 3



white body



1

Layer 1





2

Layer 2



low-temperature foam < 250°C



3



CONCLUSIONS 

Production of 30.000 tiles feasible in open garden fire at low 

temperature <250°C. 

The “glaze” is a coating comprising 3 successive layers: 

1) efflorescence (low-temperature self glazing); 

2) either a white calcium sulfate or/and calcium phosphate or 

green Na-paratacamite Cu2Cl(OH)3; 

3) blue low-temperature “geopolymer enamel" (the only shiny 

external layer) with blue paratacamite Cu2Cl(OH)3. 
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