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Abstract: This paper describes the composition and properties of heat-resistant ceramic materials
based on a large solar array and based on recycled local raw materials. It presents a microanalysis of
a sample of serpentine mixture in the initial state and after 672 hours of mixing, and an optical scanning
electron microscopy study, showing the composition, thermal decomposition, X-ray of the serpentine
mineral.
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The particle size of serpentine minerals was determined by measuring the intensity of light scattered by
dust particles dispersed in a liquid medium when irradiated with laser diffraction in accordance with the
international standards 1SO 24235 on a Malvern Masterizer 2000 analyzer. The particle size distribution
is shown in Figure 1. In addition, to qualitatively assess the effect of the average value of the sample, n
consisted of two, three and five-component mixtures of minerals. The average refractive index of the
mixture was calculated based on the volume fractions of the minerals in the mixture. The properties of
the mixtures are given in Table 1. Theoretical calculations of the particle size distribution in the mixtures
were made based on the distribution obtained for serpentine minerals and their volume of participation
in the mixture. For quantitative evaluation, two-component mixtures of magnesium oxide and silica
were prepared with a mixture ratio of 1:9 to 9:1, with the proportion of each mineral in the mixture
varying from 10 to 90 and from 90% to 10%, respectively.
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1 . Particle size distribution in pure minerals.
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Properties of studied mineral mixtures

Number of mixture Minerals Volume fraction
serpentine 0.36
dunite 0.24
1 peorsenite 0.22
' quartz 0.06
kaolin 0.04
forsterite 0.08

The natural appearance of serpentine is shown in Figure 2. Serpentine powder was sieved through a 60-
micron sieve and X-ray phase analysis (XRF) was performed. The powder method was used to analyze
the initial powder products and mixed composite materials. The analysis was carried out using a nickel
(Ni) filter under CuKa radiation at a rotation speed of 2 ™M in the range of angles 79 — 5 0 _ 70 0 The
Crystallographica Search Match software package and the JCPDS file cabinet were used to identify
compounds in the XRF composition. Figure 3.

700 °C refers to low temperatures. Thermal decomposition (dehydration) of serpentine, according to X-
ray data, ends at 700 ° C. The components in the mixture are magnesium oxide from 35% to 70%,
magnesium chloride from 5% to 25%, and water from 20% to 40%. When the flow rate of the
magnesium chloride solution is less than 36%, it can be seen that the change in the magnesium chloride
composition in both directions reduces the mechanical strength of the sample. With an increase in the
amount of solution, the mechanical strength increases to 80 kg / cm 2, if the concentration of magnesium
chloride is higher than 58% . Considering the variability of the volume formed as a result of the increase
in magnesium chloride, it can be called an optimized ratio.

The total amount of evaporated water in serpentine and the loss on ignition, which characterizes the
gaseous phase, is 13.45%. It shows a gradual dehydration of serpentine from 110 0 C to 810 0 C. After
the end of dehydration, crystallization of forsterite occurs in the temperature range from 800 0 C to 870
0 C. At 834 0 C, an exothermic effect is observed, the peak of which corresponds to the crystallization
of forsterite 2MgOSiO 2 .

Microscopic and metallographic studies of serpentine: Scanning electron microscopy (SEM) studies
were performed on a Quanta 200 microscope, and local chemical microanalysis was performed using
an EDAX X-ray microspectral analyzer - Figures 4 - 5.
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2 . Natural appearance of silver serpentine.
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3. X-ray image of silver serpentine powder.

Page: 58

Spanish Journal of Innovation and Integrity | ISSN 2792-8268 | Volume-40 | Mar -2025



ISSN: 2792-8268

movaion and INTEGRITY [EERSE e

://sjil.indexedresearch.org

AN 100 MM "] 5 2 100 MxM™

Figure 5. Sample of iron powder and serpentine mixture in the initial state (a, b) and after 672 hours of
mixing (b, g) and optical SEM — (a,v)

Serpentine powder is shown in Figure 4a . It has a characteristic gray-green color and consists of
agglomerates of adhesive particles up to 50 microns in size and micron-sized particles, which are the
finest spiral fibers and parts of serpentine plates (Figure 4b). Agglomerates are collections of particles
up to 10 microns in size (Figure 4c).

After 672 hours of mixing, the initial mixture (Figure 5a) turns into a mixture of granules (Figure 5b).
SEM showed that the granules consist of iron particles surrounded by serpentine particles (Figure 5¢) .
This affects the results of energy dispersive analysis. Since the spectra are taken from a thin surface
layer of the cast layer, the iron fraction in the spectrogram decreases.

To analyze the structure of the samples, abrasive sections were made on the cross-section of the sample
or its area up to 1 cm 2 Piamond ahrasive materials were used as the abrasive material for the selected
sections. Metallographic examination of the samples was carried out on a MEJI -7200 optical
microscope with a magnification of 1000*. The average grain size was determined using the Thixomet
program.
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