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Abstract. Current trends in the field of construction material is focused on enhancement of
sustainability of building materials and constructions urging on development of new types of
inorganic binders and composites in order to meet the modern requirements of service performance
and special properties. This research studied and demonstrated the opportunity to develop zero-
cement heat-resisting granite-based nanostructured binder (GNB) using «green» technology
production. XRD and DTA analyses demonstrated that the thermal exposure of GNB to wide range
of temperatures of 20-1000 °
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Materials and Methods

Granite from Poltava deposite (Ukraine) was used as SiO,-bearing raw component. Chemical
composition of granite shown in Table 1.

Table 1. Chemical composition of granite

| Oxide composition [%]
S|02 A|203 F9203 Cao MgO 803 K,O Na,O LOI
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Figure 2. DTA-thermogram of GNB

Thermogram (Fig. 2) demonstrated endo-
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The calculated data of the unit cells volumes for all crystal phases of GNB at 20, 600, 900 and
1000 °C are presented in Table 3.

Table 3. Volumes of unit cells V""" A®

T°C Quartz Albite Biotite Corundum Leucite V gpecific.

20 112.759 665.41 516.2 254.52 420.466
600 117.923 674.13 515.6 258.09 437.967
900 117.835 680.5 521.8 260.06 443.770
1000 117.684 682.4 534.5 260.72 2535.9 539.421

It is worth to remark that an anomaly reduction of value was observed for quartz when
temperature goes up. This phenomenon was manifested in earlier studies [11]. For the other phases
temperature increase leads to monotonous increase of value up to 900 °C. However, at 1000 °C a
value of total volume boosts dramatically due to formation of a new zeolite-like phase — Leucite.
The ratio of values Vspecific at high temperatures (600, 900, 1000 °C) and at 20 °C can be considered
as a quantitative indicator of variation in the following equation:

600 900 1000

1.042; ——— 1.055 and ——— 1.283
20 20

20
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