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Introduction 

• Seven types of biomass fly ash from six different power plants in Czech 
Republic were selected for a parametric study. The proportions of fly ash 
with metakaolin varied from 0.5 to 1. These types of fly ash were collected 
from power plants with a combustion temperature range of 615°C to 
835°C. 

1. biomass fly ash collected in Loučovice CHP at 835°C
2. biomass ash collected in Loučovice CHP at 615°C
3. fly ash from the heating plant in Český Krumlov
4. fly ash from the thermal power plant in Písek
5. fly ash from the heating plant in Otín
6. fly ash from a thermal power plant in Mydlovary
7. fly ash from the heating plant in Trhové Sviny
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Introduction

• The aim of the study was also to establish a connection between the 
chemical composition and the properties of fly ash. Using the method 
of scanning electron microscopy X-ray spec-troscopy, compression 
strength, flexural strength, and impact strength of the sample were 
examined. 
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Microstructure of fly ash collected from various 
thermal power plants in the Czech Republic
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Density of geopolymer depending on the amount 
of fly ash in different places of its production
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Flexural strength of the geopolymers using fly 
ash from thermal power plants 
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Trhové Sviny (7)
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Mýdlový (6)
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Český Krumlov (3)
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Loučovice 615°C (2)
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Loučovice 835°C (1)
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Impact strength of samples
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Mýdlový (6)
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Compressive strength of samples 
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Matrix of dimensionless values of parameters of geopolymers, 
as well as values of convolutions and criteria
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1 835
1 max 1.000 0.018 0.014 0.635 0.014 1.000 0.507 0.417 0.114 0.374

0,75 max 0.703 0.226 0.101 0.800 0.101 0.800 0.451 0.458 0.337 0.394
0,5 max 0.259 0.429 0.285 0.796 0.259 0.796 0.528 0.442 0.398 0.379

2 615
1 max 0.481 0.442 0.288 0.800 0.288 0.800 0.544 0.503 0.471 0.419

0,75 max 0.580 0.477 0.318 0.578 0.318 0.580 0.449 0.488 0.475 0.407
0,5 max 0.716 0.448 0.222 0.011 0.011 0.716 0.363 0.349 0.168 0.313

3 725
1 max 0.321 0.718 0.760 0.792 0.321 0.792 0.556 0.648 0.610 0.510

0,75 max 0.309 0.605 0.637 0.548 0.309 0.637 0.473 0.525 0.505 0.432
0,5 max 0.444 0.763 0.445 0.800 0.444 0.800 0.622 0.613 0.590 0.488

4 725
1 max 0.358 0.817 0.817 0.955 0.358 0.955 0.657 0.737 0.691 0.561

0,75 max 0.444 0.692 0.622 0.954 0.444 0.954 0.699 0.678 0.654 0.527
0,5 max 0.099 0.713 0.539 0.997 0.099 0.997 0.548 0.587 0.441 0.479

5 725
1 max 0.037 1.000 1.000 0.994 0.037 1.000 0.518 0.758 0.439 0.581

0,75 max 0.099 0.887 0.790 0.914 0.099 0.914 0.507 0.672 0.502 0.530
0,5 max 0.012 0.759 0.601 0.968 0.012 0.968 0.490 0.585 0.275 0.480

6 725
1 max 0.247 0.906 0.573 0.975 0.247 0.975 0.611 0.675 0.595 0.530

0,75 max 0.185 0.757 0.589 0.766 0.185 0.766 0.476 0.574 0.502 0.467
0,5 max 0.124 0.659 0.137 0.880 0.124 0.880 0.502 0.450 0.315 0.390

7 725
1 max 0.148 0.998 0.862 0.883 0.148 0.998 0.573 0.723 0.579 0.558

0,75 max 0.222 0.961 0.811 0.910 0.222 0.961 0.592 0.726 0.630 0.558
0,5 max 0.124 0.784 0.548 1.000 0.124 1.000 0.562 0.614 0.480 0.495

Vald Laplas Hurwitz
0.580 0.011 0.363 9



Macroscopy of the surface of samples of 
geopolymer composites with high ash content
• on the left, a 

geopolymer composite 
without ash; 0.5max; 
0.75max, on the right 
max - the scale size 
corresponds to 100 
microns, and 250 
microns, respectively
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Conclusions 

• Experimental and quantitative confirmation of the influence of fly ash 
chemical composition and microstructure on the physical and 
mechanical properties of geopolymers was obtained.
• A change in chemical composition and combustion temperature has 

been found to affect the change in mechanical properties of 
geopolymers.
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