3.3 Multi-component cements on the base of by-products. "Inventory-Order" of active mineral additives in cement

The above-mentioned methods of direct control of cement stone structure formation processes ensured a possibility of manufacturing cements with given construction, including special, properties by way of designing their composition and using complex mixtures of wide range of common by-products as additives. The choice of potential components complex mixtures is made according to SCG "Ekologia" methods based on the principle of mutual compatibility of additives with various chemical and mineral structure and their interaction with intermediate products of Portland clinker hydratation. The basic additive components are materials that can take the most active part in the formation of hydrosulfoaluminate and siliceous structuresð. 
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On Fig 3.3. It was shown the "simplex-diagrams" of the most promising 3-component by-product mixtures. The use the traditional blast-furnace slag (BFS) additive together with other by products - converter slag (CS) and ferroboron slag (FBS), and UMM - ensures a significant increase of cement durability characteristics. The diagrams show the steady zones of the mixtures that correspond to Portland blast-furnace cement, brand 500. The maximum increase of durability of BFS, CS, and FBS additives on the diagram is 11 Mpa. This makes it possible to turn cement 300 into cement 400 or to save up to 13% of clinker. The effect achieved on the early stages of cementation (3 days) is an evidence of the possibility to manufacture of quick hardening cements. Among the special properties of the designed mixtures there are increased sulfateresistance, as well as an ability to expand during hardening in water and air conditions.

In view of the conducted studies, an "Inventory-Order" of the by-products and industrial wastes was compiled, which can be used as active mineral additives in the production of mixed and multi-component (compositional) cements. The Inventory includes 29 additives - industrial wastes of metallurgy, power engineering, and coal cleaning of Ukraine. Commercial implementation of any material from the Inventory ensures a guaranteed decrease in Portland clinker consumption, reduction of power consumption for grinding the cement and for drying the additives

