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A suggestion for research 

The use the fly ash to ameliorate soil acidity as a substitute or supplement to the use 
of agricultural lime that is the conventional treatment of soil acidity is expected to: 

•obviate emissions emanating from the lime while at the same time to: 

•protect the resident C in the soil and increase C sequestration through carbonation.  

Protection of soil C due to ash addition are generally associated with a range of factors 
such as: 

•adsorption of CO2 and particulate organic carbon onto ash particles directly or onto 
unburnet carbon within the ash,  

•alterations of soil chemical conditions (pH, C/N, salinity) that slow microbial and 
enzymatic mediated oxidation of organic C.  

It is more likely the net effect could be a combination of several of these factors. The 
comparative investigation of the potential for soil C sequestration  of the Class C and F 
ashes is needed.  

 So, it is proposed to be discussed the importance of this possible function of fly ash 
that may substantially promote the use of fly ash for environmental purpose. 

  

 



Israel Electric 

Zeolite production from coal fly ash 
 
Research projects supported by Israel Electric Corporation 

Ben-Gurion University of the Negev, Beer Sheva 

2009 Synthesis of zeolitic materials from Israeli fly ash – feasibility study 

2011-12 Development of zeolite production from fly ash for CO2 capture 

 



Zeolites are crystalline alumino-silicate porous minerals with  elevated 

specific surface area. 

They have wide applications in industry, agriculture, waste treatment, etc. 

resulting from their chemicals absorption ability and catalytic properties: 

Slow release of nutrient microelements for advanced fertilizers 

Adsorption of pollutants from air (e.g. scrubbers, air conditioning 

systems). 

Soil and waste water decontamination 

Catalysts used for example in petroleum refining  

 

Conversion of fly ash (amorphous alumino-silicate) into zeolite (crystalline 

alumino-silicate) is usually based on: (1) glass phase dissolution (2) 

crystallization of  zeolitic material in hot alkaline aqueous solution. 

Israel Electric 



Israel Electric 
Zeolites – porous crystalline solids with 

 Al2O3-SiO2 framework 

Zeolite Phillipsite 

Surface area 30-900 m2/g 
Pore diameter 3-12 Å 

Ion-exchange capacity 2.0-5 meq/g 
Adsorption capacity 350-500 mg/g 

Cr3+, Co2+, Cd2+,… 

Na+ 

http://mineral.galleries.com/minerals/Silicate/phillips/phillips.jpg


Israel Electric Research project summary 

An original and efficient technology was developed for producing 

zeolitic  materials from Israeli fly ash. 

This technology allows to produce high-purity X zeolite with surface 

area above 400 m2/g. 

This technology includes sequential treatment with acid and base 

followed by hydrothermal zeolite crystallization for period 3-6 h. 

This method was tested successfully for 50 g batches of fly ash. 

A detailed study on the economical profitability of this process at the 

industrial production level has still to be performed. 
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