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1. To investigate the effect of Mechanical Activation (MA) of

various fly ash with different origin (lignite, brown coal and

black coal) on the geopolymerization using FTIR, XRD, SEM,

ICC analytical tools and mechanical properties.

2. To study the device of MA in order to compare various mills, i.

e. low, medium and high energy density mills.

3. To investigate the synergetic utilization of various waste based

raw materials to develop geopolymer composites.

Research goal



Raw materials

Fly ash and other industrial 
waste materials
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World energy mix

Fly ash land fill, 
Visonta (Hungary)



Basic problem
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Power station fly ash - 800 million tons yearly.
Steel slag - 450 million tons (280 million t iron- and 170
million t steel industry).

EU regulations, it is crucial to develop new technologies that
allow the recycling of various industrial by-products (coal fly
ash and steel slag) into added-value products.

Another important goal of the European Union is to reduce
significantly the CO2 footprint.

Two of the biggest CO2 emission sources beside the cement
plants (clinker burning, electric energy) are the solid fired
power stations and the iron/steel industry.



Target
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Effect of fine grinding and 
classification on material/product 

properties (and reactions)!

Control reactivity!

Waste Recycling and Advanced Minerals by 
Mechanical Activation Research Group



Fly ash with different origin 



Fly ash with different origin 



Effect of classification



Control of final product properties by grinding
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Stress intensity and 
stress number!



Effect of various mills

Effect of material fineness and mill type on geopolymer compressive strength!
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Effect of various mills



Effect of various mills



Effect of various mills



Effect of various mills



Synergetic utilization of 
varius wastes



Geopolymer concrete from fly ash and steel 
slag – GOP project (2013 - 2014)
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Polystyrene waste recycling– PIAC (2014 - 2016)
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Glass foam from waste
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The recycling ratio by 2035 
should be 80-90 % from 25 %!!!

CRT 



GP – GlassFoam composite (2015 - )



Geopolymer foam



Fiber reinforced geopolymer 
from waste tyre (2015 - 2016)



Conclusions
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The following conclusions can be drawn from the
research results:

• due to the fine grinding (mechanical activation) of fly
ash, the activity can be readily controlled,

• mechanical activation of the raw fly ash has a positive
effect on the geopolymerisation, the fly ash fineness -
compressive strength relation curve has maximum

• synergetic utilization of various wastes is a feasible
way to produce geopolymer composites with better
properties.
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