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Abstract: This article studies the crystallization characteristics of basalt glass, and
in the course of this study, experiments are carried out on the crystallization of molten
glass at maximum temperatures of 900, 1000, 1100 ° C for one hour. Electron
microscopic and X-ray diffraction analyzes of the samples obtained in these experiments
are presented.
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Crystallized glasses synthesized on the basis of natural basalt after melting at
1400°C retained the segregation structure of the original frame-type glass. The crystal
size does not exceed 2 pm.Electron microscopic images of samples obtained by
crystallization of melted glasses at a temperature of 900°C are shown in fig. 1-3. They
were obtained on an EMB-100 BR electron microscope by the method of single-stage

carbon-silver replicas.
Electron microscopic images of glass composition 1B

Fig.1. Heat treatment of glass at 900 and 1000°C, holding for 1 hour at each
temperature. x5500

During the crystallization of some glasses, quartz-like solid solutions are
registered as primary metastable phases. It has been established that crystals of a
number of aluminosilicates in glass-ceramics do not differ in their structure from
quartz. In this regard, it was assumed that such crystals are formed by substituting Si**
ions for Al3+ ions in the silica lattice sites and filling interstices with cations of other
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elements. Electron microscopic images of crystallized glass samples also suggest the

formation of a quartz-like solid solution in the studied samples.
Electron microscopic images of glasses 2B, 3B and 5B
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Fig.2. Heat-treated at 900 and 1000°C exposure for 1 hour at each temperature, a
- 2B; b -3B; c-5B. x6000

The structure of the crystallized glasses of compositions 2B, 3B, and 5B is also
finely dispersed; however, it is inferior in homogeneity to the samples obtained from
glass of composition 7B.

Thus, the usual degree of magnification of 6000 times in electron microscopy
made it possible to reproduce the topography of the investigated surface of
crystallized glasses, i.e.

Electron microscopic analysis of glass composition 7B

Heat-treated at 900 and 1000°C, exposure 1 hour x6000

fix the structure of glass-ceramics as a whole, which in the particular case under
consideration for composition 7B is homogeneous and finely crystalline.

Glass-ceramic samples obtained according to the selected mode were subjected
to tests.

Mechanical properties were determined according to the general accepted
method. As samples for determining the compressive strength of glass, glass cubes
with a rib size of 4-5 mm and cylinders with a height and diameter of 5 mm were
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ground. To determine the strength of glass in bending, beams 75x5x5 mm long were

made. The samples were tested according to the three-point scheme with a distance
between the supports of 50 mm. The glass strength test was carried out on samples 7
times for each composition.

The thermal coefficient of linear expansion of glasses was determined on a
vertical dilatometer of the GIS design. Beams of rectangular section 50 mm long were
prepared for testing. Glass samples were placed in a quartz tube, after which the
furnace was uniformly heated. Every 100°C before recording the readings of the
pointer of the indicator head, a five-minute exposure was carried out. The values of the
coefficient of linear expansion fluctuate within 61-75x10-7 deg-1.

The results of determining the physicochemical properties of glasses of
composition 7B are given in Table. 1.

Table. 1
Physical and mechanical properties of the obtained glass-ceramics
Try Density, g/cm3 TCLE, 107 deg! | Bending strength, | Compressive
MPa strength, MPa
7b 3,09 54 121 920
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