Influence of granite cutting waste on the
formation of dibasic calcium silicate hydrates

kaunas
university of
technology

G.Kazlauskaité!, T. Dambrauskas!

IDepartment of Silicate Technology, Kaunas University of Technology,
Radvilenu 19, LT-50254 Kaunas, Lithuania

— -
— —
—_—
—
—
—
——
—
—
—
—
—
—
—_—
—
—_—
——
—
—
—
—
—
—
m———
—_—
—
—_—
—
——
—
—_—
—_—
—_—
——
—
—
—
—
—
—
—_—
—
—
——
—_—
—
—
—
—
—
——
—
—
—
—
—— S—
— —

High energy costs, CO- emissions, and limited resources are forcing the concrete industry to look for new ways to develop sustainable and environmentally friendly production.
There are several ways to reduce the negative impact on nature, while the production of environmentally friendly cement by using industrial wastes is the most effective way. For
example, environmentally friendly cement such as “Solidia” and “Celitement” allows to reduce the emission of carbon dioxide up to 70% in comparison to Portland cement.
“Solidia” and “Celitement” can be produced by two-step synthesis:

1) hydrothermal synthesis of calcium silicates hydrates (CSH);

2) mechanochemical activation and/or thermal treatment at low temperatures (<1000 °C) of CSH.

The properties of these cement depend on the mineralogical composition and properties of precursors. However, the scientific literature containing the data about the influence of
Industrial waste on the formation of CSH is scarce. Thus, this work aimed to determine the influence of granite cutting waste additive on the formation of calcium silicate hydrates
during hydrothermal synthesis at 200 °C temperature.

In this work the following materials were used: Composition of 1 mixture :
* Calcium carbonate CaCOs (AB “Eksparas”), additionally ground for 5 Si0 0.8383 Hydrothermal synthesis
min at 900 rpm in vibrating disc “Pulverisitte 9” mill and calcined at a 12 ! g _ _
temperature of 900 °C for one hour. Activity of theobtained calcium CaO 1,1617 g * U”St'”e(_?’ SUSpensiorn autoclave
oxide is 99.7% m :  Solution/solid ratio — 10.
' e . : Composition of 2 mixture . 200°C
* Quartz sand (Anyksciai), activity >98.4%. Quartz sand grinded for 25 . _ .
minutes at 900 rpm. Si02 0,7834 ¢ . Duratlor) —16 h; 72 h. |
- Granite cutting waste. Determined composition of waste: 55.8% of CaO 1,1429 g * Products rinsed \{Vlth acetc()Dne and filtered.
Si02, 14.7% of AL:Os, 6.84% of CaCO:s, etc. * Vacuum-drying at 50 °C for 24 h.

Granite c. w. 0,0736 g
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Fig. 6 TGA (1 c.) and DSK (2 c.) curves of synthesis products formed in first (a, b) and second (c, d) mixtures,
when hydrothermal treatment duration was 16 h (a and c) and 72 h (b and d).
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