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POROUS CORDIERITE CERAMICS WITH ILLITE CLAY 

ADDITIVE:SYNTHESIS AND PROPERTIES 

 
Porous cordierite ceramics materials are widely employed due to their high 

temperature stability which is a result of negative lattice expansion in 
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coefficient of thermal expansion being 1-2 106 

mechanical strength can be achieved, such materials are widely used substrate 
material for catalytic processes, refractory material and supports for high-temperature 
applications. 

In this work porous cordierite ceramics have been prepared by using local 
resource of carbonate-containing illite clays as main additive. The changes in 
porosity, bulk density, compressive and flexural strength, coefficient of thermal 
expansion as well as crystalline phase content have been studied. 

The obtained porous ceramics samples have macroscopic pore structure with 
total porosity being in 60-70 vol % range and bulk density - 1.10-1.25 g/cm3. 
Crystalline phase content is dominated by cordierite (above 90 %) with small amount 
magnesium spinel serving as secondary phase. Compressive and flexural strength test 
result analysis shows that the increase of synthesis temperature and content of illite 
clay leads to samples with lowered mechanical performance. However, the samples 
made with clay additive of higher carbonate content led to increase in compressive 
and flexural strength of material by about 30% in comparison to samples with lower 
carbonate content clay additive. Increased amount of carbonate content in clay 

   
Biomorphic mineralization is process by which new materials are obtained 

using natural templates in combination with synthetic compounds. There are few 
studies that focus on use of illite clay to produce biomorphic products. This study 
investigates possibility of producing biomorphic ceramics by deposition illite clay 
nanoparticles on natural templates - wood, moss, lichen and cotton fibres. 

Source of illite was quaternary clays in western part of Latvia. Deposition of 
illite clay nanoparticles was done by immersing chosen natural templates in water-
illite slurries. Infiltrated samples were dried and sintered in air or nitrogen at 

analysed using SEM, phase composition - by XRD (model D8 Advance Bruker). 
FTIR was also used to determine chemical bonding. 

It is shown that moss and lichen templates sintered in air well retain the 
templates morphology. Synthesized biomorphic ceramics is weak, but have sufficient 
strength and may be characterized by the bulk densities up to 0.7 g/cm3 for moss 
template and up to 0.5 g/cm3 for lichen template. Compressive strength for both 
templates is less than 1 MPa. XRD analysis shows crystalline phases formed as clay 
transformation products, and it are quartz, Ca-Na plagioclase, orthoclase and 
hematite. Illite ph
red-brown color to these samples. In nitrogen synthesized samples are black and also 
keeps morphology of templates, but are delicate. These biomorphic ceramics after 
sintering at the same temperatures is formed from the same crystalline phases as in 

there are presence also glassy phase. 
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