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Motivation

The Czech Republic produces fly ash in the quantity one ton per capita a year. The majority of this low-calcium brown coal ash is disposed into mined-out
pits while a negligible amount is utilized as a stabilizing material or is blended with cement.

Gluchovskij (1959), Davidovits (1979), Fernandes-Jiménez, Palomo (2005) and others studied the synthesis of a new aluminosilicate binder in the form
[Na,K] [-(Si-O), -Al-O] - [H, O] denoted as soil cement, geopolymer, alkali-bonded ceramic, inorganic polymer, or N-A-S-H gel binder. Slag, fly ash,

metakaolin are typical suitable materials for the preparation of the binder; the bond Si-O-Al is broken down in a strong alkaline environment followed with
slow polymerization and polycondensation reactions.

Objectives
Mastering the alkali-activation process is a prerequisite for the synthesis of a new and durable material, far exceeding ordinary Portland concrete in terms of
durability, leaching, fire resistance, alkali-silica reaction, or basic and drying creep. Composites based on activated fly ash binder produce negligible CO,

emissions and utilize the waste material. It is estimated that approximately 20 % of Portland concrete could be instantly replaced with the activated fly-ash.
The project pursuits an interdisciplinary approach and knowledge transfer among science disciplines.

Results and Outlook

The trademark POPbeton® and small-scale industrial applications emerged as the fruitful project results. However, many questions arose for further
research; the nanostructure of N-A-S-H gel, the role of alkalies on efflorescence, utilization of nucleation seeds for progressive ambient curing, chemical
and autogeneous shrinkage, or quantification of basic and drying creep.
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