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OBJECTIVES
OF THE PROJECT

1. Toxic waste management

(polystyrene bubbles, moldy cork, recycled
glass etc.)

2. Meet circular economy criteria

(use of local wastes)

3. Recycling and creation of new products
(thermal insulation panels; fireproof and
lightweight materials)



TECHNICAL PROPERTIES

OPC & RESINS  vs GP BINDERS

e High cost o Optimisation of costs
e Not eco-friendly o User-friendly systems
e Not fireproof e Fireproof ability



GEOPOLYMER BINDER SYSTEMS

e Ferrosialate based and sodium silicate reagent
 White MK based and potassium silicate reagent
e Beige MK based and potassium silicate reagent



RECYCLED AGGREGATES

e Recycled polystyrene bubbles (2-5 mm)

e Coarse moldy cork (3-8 mm)

e Artificial expanded glass bubbles (0,1-0,3; 2-4
mm)

e Natural expanded glass bubbles (0,1-0,5 mm)

e Recycled micronozed glass (less than 75 um)



Test results



Casting in polyurethane mold

Hardening time 90 - 180 minutes
Demolding after 24h

Mechanical checks after 7d and 28d
Room temperature hardening



Performances

Ferro-sialate/polystyrene bubbles
Density about 0,18 g/cm3,

Flexural Strength after 28 days = 1,1 MPa,
Compressive Strength after 28 days = not
evaluated (too elastic)

White Metakaolin

Density about 0,16 g/cm3,

Flexural Strength after 28days = 0,75 MPa,
Compressive Strength after 28days = 0,85 MPa.

Beige Metakaolin Density about 0,18 g/cm3,
Flexural Strength after 28days = 2,6 MPa,
Compressive Strength after 28days = not
evaluated (too elastic)



Performances

Ferro-sialate/artificial expanded glass
Density about 0,37 g/cm3,

Flexural Strength after 28 days = 2,1 MPa,
Compressive Strength after 28 days = 3,6 MPa

Ferro-sialate/artificial expanded glass and cork
Density about 0,3 g/cm3,

Flexural Strength after 28 days = 1,8 MPa,
Compressive Strength after 28 days = 2,5 MPa

Ferro-sialate geopolymer foam

Density about 0,35 g/cm3,

Flexural Strength after 28 days = 1,5 MPa,
Compressive Strength after 28 days = 2,6 MPa



Fireproofing testing



Thermal shock in cold water



Ferrosialate/
Polystyren bubbles

1h testing of
fireproofing



Conclusions

- All GP Binder systems are useful for recycled materials;

- Only White MK based recipe was not optimised for this
application because was too fluid (like water);

- Even very low density showed enough mechanical strength

- Fireproof ability confirmed by long testing
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