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Today’s seminar presentations are focused on Green Molding technologies, 
specifically inorganic foundry binders for sand molding processes

Presentations

• State-of-the-art and challenges in inorganic binder systems

• Potential of solid inorganic foundry binders

Questions can be added during presentations through the QA function



State-of-the-art and challenges in inorganic binder 

systems
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Kalle Jalava 



Background
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Foundries are major players in 

metals industry

Negative environmental 

effects of foundries result from 

thermal processes and the 

use of organic and mineral 

additives



Background
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In the making of moulds and 

cores various additives are 

used to bind sand

In the binding of sand and 

pouring of metal, reaction 

and decomposition 

products are generated



Background

Inorganic binder systems can 

be an answer for the future 

needs for sustainable 

manufacturing of ferrous 

castings

...while certain 

technological challenges 

remain to be solved



Foundry binders – to name a few
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Organic

• Furan, phenolic, …

Inorganic

• Sodium silicates

• Geopolymers

Semi-inorganic

• Chemically cured silicates and 

geopolymers (aluminosilicates)



Why the need for change?

27.2.2025 8

A lot of the used organic 

resin binder systems are 

classified as harmful or 

hazardous

Even though the application 

properties are good, tried 

and tested, it will be 

increasingly harder to comply 

with future regulations 

EU SF BREF



Why the need for change?
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Upcoming and future 

regulation on the 

emissions for foundries 

will limit the use of the 

industrial standard 

organic binder systems

EU SF BREF



The potential
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The generated harmful 

emissions from inorganic 

and semi-organic systems 

are a fraction of the fully 

organic systems

R. Danko et al. 

Furan

Phenolic

Geopol. + ester

Sodium silicate

Greensand

Sodium silicate



Inorganic binder systems
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The good

Little to no emissions

Work well for non-ferrous castings

The bad

Additional hardening at elevated 

temperatures, leading to challenges 

with ferrous castings



Inorganic binders
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Inorganic binders generally 

achieve high strength

Semi-organic systems do 

not reach exactly the 

same levels

Modifiers/additives are used to 

customize properties Silicate Silicate

+ ester

Silicate

+ ester

Alumino-

silicate

+ ester

Solid 

silicate



Challenges
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Organic binders exhibit great 

collapsibility due to thermal 

degradation

Inorganic binders do not exhibit 

this same behavior, leading to 

challenges with ferrous 

castings 



Challenges
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Organic binders exhibit great 

collapsibility due to thermal 

degradation

Inorganic binders do not exhibit 

this same behavior, leading to 

challenges with ferrous 

castings 

M. Stachowicz et al. 



Inorganic binder development in the industry
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Modified sodium silicates

Chemically hardened sodium silicates

Geopolymers

The solution to all

challenges?



Future 
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Fully inorganic systems will naturally have the lowest emissions

…while they are technologically hardest to implement

Semi-organic systems (geopolymers and silicates with 

hardeners) have potential in replacing no-bake organic binder 

systems

…ease of use

…collapsibility



Future needs for inorganic binder system use

27.2.2025 17

Pattern technologies

• Compatibility with fully 

inorganic systems?

Collapsibility

• Modification needs?

Mold coatings

• Aid in collapsibility?

Sand reclamation

• Mechanical, wet?
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