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INTRODUCTION

Economic and industrial development has led to a significant
.Increase 1n waste production worldwide and has also led to an
increase 1n demand for the construction industry. Currently, the
massive volume of waste generated represents a critical problem,
having a major negative impact on both the environment and the
communities in the vicinity of industrial by-products storage areas.
Waste recovery represents a viable solution for obtaining new
alkaline-activated  inorganic  materials, synthesized from
aluminosilicate precursors (such as fly ash, blast furnace slag, silica
fume, glass powder etc.).

The aim of this study 1s to develop sustainable inorganic
materials using industrial by-products and natural aluminosilicate
. resources. By replacing conventional Portland cement, we aimed to
reduce energy consumption and CO2 emissions, while promoting
waste recovery. In addition, we focused on obtaining materials with
improved durability and chemical stability for applications in
aggressive environments.
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Inorganic materials are produced by alkaline activation of industrial aluminosilicate by-
products, providing an environmentally friendly alternative to Portland cement-based
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RESISTANCE TO CHEMICAL AGENTS OF INORGANIC MATERIALS
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Aggre§s1ve Fly Ash-Slag System Fly Ash-Metakaolin Conclusion
solution System
: o) - : o
Moderate losses (1.5% + 5.4%), Massive losses (3% + [The slag systerp has superior stability due
H2S04 5% 35%), severe to the formation of the C-A-S-H gel
good performance at G10FA/90S : : :
degradation resistant to acid attack.
: Slag provides additional protection
0
HCI1 5% |Small losses (1% + 4%) erg; ;gh losses (2% compared to systems without active
T calcium.
C Both systems are stable, alkaline
NaOI—¥140 Insignificant losses (0.8% + 4.3%) SR TS O reactions do not affect the networks
gL stability (2 +4%) : :
formed in the materials.
NaCl 30 0/ « A Q0 Insignificant losses
o L1 Small losses (2% + 4.8%) (0.08% = 2%) Both systems are stable to salts.
Alkaline activated systems withstand
MgSO_41 = Small losses (1.5% + 4%) very 1 e better than  Portland cementitious
gL (maximum 1.8%) :
material.
Uree 100 Higher losses 1(? (?JSOEA/SOS and Moderate losses (1% +Similar behavior, but the metakaolin
L1 GIOFA/90S (9% = 12%), the rest of 5%) system is more stable in organic media
& the samples between 3% + 5% ’ y & '
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stability alkaline salts
environment
Fly Ash-Slag N-A-S-H + Good Excellent Excellent  Dense, sulfate-resistant
C-A-S-H material
Fly Ash-Metakaolin ~ N-A-S-H Low Good Good Vulnerable to strong
acids
Metakaolin-Slag N-A-S-H + Medium Excellent Excellent Optimal chemical and
C-A-S-H structural balance

APPLICATIONS OF INORGANIC MATERIALS
~ System Recommended applications

“*Maritime and port structures.

Fly Ash/ Slag “» Wastewater treatment plants, settling tanks, wastewater basins.
s Industrial platforms and flooring exposed to alkaline solutions.
“*Flooring for farms and animal shelters.
Fly Ash / Metakaolin . : : . :

y ¢ Industrial zones with alkaline or saline solutions.

¢ Settling tanks, drainage channels, tanks for acidic wastewater.
) s»Port structures exposed to chlorides, sulfates, and magnesium ions.
Metakaolin / Slag . P y shiest

*sFlooring in animal shelters (urea + pH variations).
s¢ Tanks, saline/acidic industrial infrastructure.

1 The development of inorganic materials represents
industrial

efficient solution for

CONCLUSIONS

utilizing

a sustainable and
waste and

reducing

environmental impact, while also offering an eco-friendly alternative to
They contribute to reducing the carbon
footprint while providing durability and chemical stability in aggressive

cement-based materials.

environments.
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