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1. Introduction – The use of supplementary cementitious materials (SCMs) leads to significant energy, 

primary resource savings and reduction of CO2 emissions associated with cement production. The 

construction sector is currently responsible for more than 20 % of global 

annual CO2 equivalent emissions and between a quarter and half of these 

emissions are due to the production of cement. Overall impact of cement 

production is enormous due to the amount used. In order to reduce CO2, it is 

crucial to go through a value chain that starts with clinker production and 

clinker content in cement [1]. The clinker content in cement is reduced by 

using SCMs. Traditional SCMs for blended cements fly ash and slag are 

now only 15 % of cement production and will drop down below 10 % in the 

near future. Available future options are ground limestone, calcined clays 

and natural pozzolans. 

Marlite - opuka (Czech, Slovak), opoka (Polish, Lithuanian), gaize (French), Pläner (German), as a 

natural pozzolan, is a sedimentary rock siltstone. Marlite was formed from the silt and clay particles 

deposited on the seabed. It consists of clay and silt particles, limestone components and silicious needles 

of sea sponges of microscopic dimensions. There are several marlite deposits in the Czech and Moravian 

parts of the Czech Republic, which differ in composition and application. Moravian deposits North of 

Brno are suitable as SCM with pozzolanic properties. Microstructure of marlite is shown in Image 1. 

For natural pozzolanas, the main research question is to determine their reactivity, which are together 

with applications and environmental aspects the main objectives of the paper.  

 

2. Experimental – Determination of amorphous SiO2 content was correlated with XRD with inner 

standard, DTA-TGA, Chapelle test, and isothermal calorimetry. Technological parameters were 

performed on blended cement pastes and mortar according to ČSN EN 196 and concrete according to 

ČSN EN 12390.  

 

3. Results and Discussion - Minimum content of amorphous 

SiO2 set by the standard is the current parameter according to 

which the suitability of natural pozzolan is determined. 

Determination is expensive and time consuming. There is a 

good correlation between the determination of active SiO2 and 

other alternative tests (Image 2). 

Binary and ternary cementitious blends with marlite were tested 

for plaster and concrete applications including rheological 

parameters, technological parameters and durability testing. The 

reduction in CO2 emissions has been calculated for each 

application with regard to the various marlite replacement level 

for cement. 

  

4. Conclusions – Marlite can replace cement in plaster applications up to 30 wt.% and in concrete up to 

25 wt.% in combination with blast-furnace slag. The synergic effect of marlite and blast-furnace slag was 

found with respect to strength development and frost resistance. Marlite as a supplementary cementitious 

material can significantly contribute to savings in primary resources and CO2 and energy demand 

reduction related co cement production.  
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Image 1. Marlite, SEM SE, 10 000x 

  
Image 2. Marlite reactivity, correlation of tests 


