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GGBS 
● Temirtau (Arcelormittal)

Fly ash: 
● Power plant Karaganda
● Power plant Aksu

Geopolymer 
concrete 

fabrication

Raw kaolin clay:
● Kokshetau
● Tomsk
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Compressive strength of Geopolymer 
concrete

Сalcined kaolin clay (1) (Kokshetau)
Сalcined kaolin clay (2) (Tomsk)
Fly ash (1) (Karaganda)
Fly ash (2) (Aksu)
Fly ash (3) (Tomsk) 

2022-Geopolymer development

Calcined kaolin cement mix:
Silica fume - 12%
NaOH - 12%
GGBS - 6%
Calcined kaolin clay - 70% 
(Kaolinite amount in clay ~ 30-40%)

Fly ash cement mix:
Silica fume - 9%
NaOH - 9%
GGBS - 5%
Fly ash - 45%
Calcined kaolin clay - 32%
(Kaolinite amount in clay ~ 30-40%)



2022-Geopolymer chemistry



2022-Geopolymer chemistry

The casting of the specimens was performed as 
follows:

• Mix 1. FA was mixed with an alkaline solution for 
10 min, and then followed by the addition of raw 
calcined kaolin clay (RCKC) that was mixed for 5 
min, then GGBS was added which had to be 
mixed for 3 min, and the last step was to add 
sand and mix for 3 min;

• Mix 2. All aluminosilicates (FA, RCKC, GGBS) were 
mixed with the alkaline acti-vator in one step for 
18 min and after that, the standard sand was 
introduced to the mixture which then was mixed 
for 3 min;

• Mix 3. All aluminosilicates (FA, RCKC, GGBS) and 
sand were mixed simultane-ously with an alkaline 
activator for 21 min.
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25% decrease ↓
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Research grant at Nazarbayev 
University to develop construction 
3D printing system for geopolymers

Construction 3D printing system

2022-Research grant at NU

Ball mill

Drying machine

Oven for clay calcination

Concrete mixer

Autoclave for 
sodium or 

potassium silicate
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2023-2024 Research grant at NU



2023-2024. Geneva. Switzerland



2023-2027 PhD in Cement chemistry. EPFL

Alkali-activated slag

0% - PC
67% - Slag
33% - potassium silicate 
(MR 1.7)

Metakaolin + slag

0% - PC
38% - Calcined clay
52% - potassium silicate 
(MR 1.7, user-friendly)
10% - slag 

K:Al = 1
Si:Al = 2, 3

Metakaolin

0% - PC
48% - MK or calcined clay
52% - potassium silicate 
(MR 1.7, user-friendly)
0% - slag 
80°C curing for 24 hours

K:Al = 1
Si:Al = 2, 3

C-S-H
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