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About geopolymers

What are geopolymers (GP)?

ConWEEB, Brussels, 24th May 2018

INORGANICmaterials produced ARTIFICIALLYin a process from
aluminosilicatesactivatedwith alkalisilicatesolutions

ÅGEOς: they mimic natural compoundssuchaszeolitespresentin the
rocks, which exhibit the main properties i.e. hardness, chemical
stabilityandgeologicallongevity.

ÅςPOLYMERS: they are obtained by a polymerization process by
polycondensation

[Davidovits, 1989, 429; Duxsonet al., 2007, 2917; Songet al., 2008, 363] [Song,2007; PachecoTorgalet al.
2011].

1 ton of Geopolymer Ҧ 0.16 ton of CO2 

1 ton  of Portland cementҦ 0.87 ton of CO2



About InnoWEE geopolymers
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Metakaolin Pozzolanic material Al2O32SiO2 derived from the calcination of
Kaolinite (i.e. Chinaclay), a soft clay mineral (AlіSiіOљόOH)јύΣused
mainlyasadditivefor concrete

Furnace slag Ground granulated blast-furnace slags are a glassy by-product
obtained during the production of iron from the ore and coke,
generallyrich in CaO, SiOіand!ƭіhї.

Theyarerapidlyquenchedbelow800ÁCto improvetheir reactivityand
hydraulicity, to be usedasadditivein concretes.

Fly-ash Coalcombustionproduct capturedin coal-fired power plants,usedas
a pozzolanadditive or partial replacement of Portland cement in
concretes. It is mainly composedby sphericalparticles between 0.5
and300 m˃, with variouscomponents(SiOіΣ!ƭіhїΣCŜіhїΧ).

ClassFfly-ashhaslessthan 7%of CaO.

Wikipedia

Heatingat 600-800ÁC

then grinding



About InnoWEE geopolymers
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Alkali silicate solutions 

Secondary Raw Materials (SRM)

selective demolition and processing

They are usually produced from molten quartz sand and alkali
carbonatesor silicaandalkalihydroxides(e.g. NaOH, KOH)

Theyhavemany applications,from Constructions(e.g. in coatingsfor
concreteandmasonry)to severalindustrialuses.



About InnoWEE geopolymers
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How geopolymers are used in InnoWEE

ETICS-like panels Radiant elements

Ventilated fa­ade panelsInstallation test



Optimization of geopolymer mixtures

Optimization of the binder
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Geopolymer
mixtures

Systems
(panels)

Processes
(scaling up)

LCA and Costs

What is involved?

Geopolymer
mixture

feasibility

suitability & 
durability

cost 
effectiveness

Åproper workability;

Ålimited shrinkage;

Åetc.

Åadequate strength;

Ålimited efflorescence/leaching;

Åfreeze-thaw resistance;

Åetc.

Åhigh waste content;

Åreduction of expensive raw 

materials;

Åeffective scaling-up;

Åetc.

What are the desired properties?



Optimization of geopolymer mixtures

Process at laboratory level
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metakaolin ground blast 

furnace slag

class F 

fly ash

potassium 

silicate

inorganic wastes

MIXER

before millingé


