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Abstract

About 70% of the Earth's surface is made up of basalts, which are igneous rocks
formed when the magma on the planet's surface cooled and solidified. Products made
by melting rocks have a large market and are regarded glass-forerunners ceramic's
technology. These substances have the potential to transform inexpensive natural raw
materials into goods with superior mechanical, thermal, and chemical qualities. This
article will provide a general review of the comparison of basalts of Uzbekistan and
other foreign countries. Meanwhile, this article sheds the light on the information
about basaltic glass-ceramic products which can be made of basalts, namely
Osmonsoy of Uzbekistan as well as information on their characteristics, uses, and
future prospects.

Keywords: basalt, glass,olivine, x-ray, mineral,actinolite.

Annorarua: Okoso 70% IOBEPXHOCTH 3eMJIM COCTOUT M3 0a3ajibTOB, KOTOPHIE
MIPECTaBJISIOT cOO0M MarMaTUYeCKHe ITOPObl, 00pa30BaBIIIHECS IIPU OCTHIBAHUU U
3aTBep/IEeBAaHUN MarMbl Ha ITIOBEPXHOCTH IIAHETHI. V3/es1usl, N3rOoTOBJIEHHBIE ITyTEM
IUIaBJIEHUsI TOPHBIX IIOPOJl, WUMEIOT OOJIbIION PBHIHOK cObITA U CUHTAIOTCA
MpeAIeCTBEHHUKAMU CTEKJIOKEPAMUYECKON TEeXHOJIOTUH. OTU BeEIecTBa MOTYT
IIPEBPATUTh HEAOPOroe IIPHUPOJHOE ChIPb€ B TOBaphl C IPEBOCXOAHBIMHU
MeXaHHYEeCKUMH, TEPMUYECKUMH M XMMHUYECKMMH CBOMCTBaMH. B JaHHOHM cTaThe
OyzeT mpejicTaByieH OOIIUA 0030p cpaBHeHUs 0a3ayibTOB Y30eKHCTaHA WM JIPYTHX
3apyOeKHBIX CcTpaH. MeXay TeM, JaHHAs CTaThsAd OCBelaer WH(GOPMAIUID O
0a3aIbTOBBIX CTEKJIOKEPAMUYECKUX U3/IEUAX, KOTOPhIE MOTYT OBITh M3TOTOBJIEHBI
n3 6azanpToB, a UMeHHO OcMOHCOU Y30ekucTaHa, a Takxke WHGpOpMaIuio 06 ux
XapaKTEPHUCTUKAX, UCIIOJIb30BAHUH U IIEPCIIEKTUBAX Ha OyAylIee.

@\ Website:

1 https://wos.academiascience.org



mailto:aripova1957@yandex.ru
mailto:eldor_bbk@mail.ru

™) WEB OF SCIENTIST: INTERNATIONAL
" SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 11, Nov., 2022

KorroueBble ci1oBa: 0a3ajbT,CTEK/IO, OJTUBUH, PEHTTeH, MUHEPAJI, AKTHHOJIUT.

Introduction

Basalt is a tough, dense, and widespread volcanic igneous rock that is found around
the planet. (Al-Baijat, 2008) [1]. A typical type of volcanic rock is basalt. Due to its
quick crystallization as lava on the Earth's surface, it is often fine-grained. The most
common type of basalt is crushed rock utilized in building, as well as in industrial and
highway infrastructure. [2]. Over the past ten years, basalt has become a contender
for composite fiber reinforcing. Compared to other types of fiber, such as glass and
carbon fiber, these fibers perform better. Plagioclase, pyroxene, and olivine are three
silicate minerals found in basalt. Numerous triclinic feldspars made of sodium and
calcium silicates are referred to as pyroclase. Magnesium, iron, or calcium are the
three metallic oxides that can be found in any two of the crystalline silicates known as
pyroxenes. Magnesium and iron are combined to form the silicate mineral olivine
(Mg,Fe).SiO, [3] China, Germany, and other Eastern European nations have
developed technologies for processing basalt to create basalt fiber, casts, and
ceramics. Basalt rock reserves in Indonesia totaled more than 1 billion tons. It is
present in several Indonesian provinces, including Sumatera, Java, Kalimantan,
Sulawesi, and Papua. Basalt rock may be found in the East Lampung district's
subdistricts of Mataram Baru, Jabung, Bumi Agung, Marga Tiga, Sukadana, and
Labuhan Maringgai in the province of Lampung. More than 10 million m3 of
resources are available in total [4]. The potential of Osmonsoy basalt has not been
used optimally in many manufacturing fields of Uzbekistan although its reserve
amounts for 25 million tons. As it has been used for producing plastic fittings for
concrete road slabs : soft and rigid thermal insulation materials ; drainage filters for
hydraulic structures; substitute for asbestos in the production of building materials.
However, it has not been used to produce decorative glass. Therefore, the main aim of
the research is to study compositions of Osmonsoy basalt deeply to be able to produce
decorative glass rather than other materials as other scientists did. For example; as
Luiza Felippi de Lima_, J.E. Zorzi, R.C.D. Cruz cited how to get Glass-ceramic
products from melting and heat treatment of rocks with illustrations and
compositions in the article.[5]

Methodology: The samples of rock basalt of Osmonsoy were taken from different
sites of Osmonsoy which is situated in Forish district, Djizzak region in Uzbekistan to
study its compositions. Big rock stones were grained in the grinding mill of the
laboratory within 20 hours until it became basalt powder. After that the analysis of X-
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ray were experimented under basalt powder in the defractometer XRD-6100(
Shimadzu, Japan).
It was carried out under the influence of CuKa radiation (B-filter, Ni, A=1.54178A, X-
ray tube voltage 30 mA, 30 kV). In this case, the constant rotation speed of the
detector was 4 deg/min with a step of 0.020 (w20-linking), and the scanning angle
was taken from 4° to 80°. The samples were analyzed in a rotating chamber with a
rotation speed of 30 rpm.

The results and Discussions

The given pictures give information about Osmonsoy basalt and compare it with the
other rock basalts from other foreign countries. First picture illustrates data regarding
X-ray of Osmonsoy basalt stone and the percentages of minerals of basalt stone in the
table 1 were given as lines in the picture 1. The percent of Plagioglaze type anorthite
CaAl.Si.Og shows the highest percent, (86.21), whereas the rest demonstrates lower
percents, Actinolite Cax(Mgs.0-4.5F€2%0.0-0.5)Si8022(OH)2 (4.33), Hornblende (Ca,Na).-
3(Mg,Fe,Al)5(Al,Si)s0..(OH,F). 4.61), Magnetite FeO-Fe.O; (4.83) respectively. After
that the composition of Osmonsoy basalt is compared with other basalts which are
given in the table 3. It is visible from two tables that the percentage of oxides of
Osmonsoy basalt is almost similar to other basalts from other different regions of the
world.

File Name : Standard\TETTI-Eldor—Bazalt
Date & Time : 02—05-18 11:44:05
X-ray Tube : Cu(l.52060 A) Voltage : 30.0 k¥  Current : 30.0 mA

Scan Range : 4.0000 <—> 80.0000 deg Step Size : 0.0200 deg
Count Time : 0.30 sec Slit DS : 1.00 deg SS : 1.00 deg RS : 0.30 mm
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Picture 1. X-ray of Osmonsoy basalt stone.
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Table 1. The result of x-ray. The percentage of minerals of Osmonsoy
basalt.The composition of mineralogical Osmonsoy rock stone.

No. Minerals Mass, %.
1 | Plagioglaze type anorthite CaAl.Si,Og 86.21
2 Actinolite Caz(Mg5.o-4.5Fe2+o.o-o.5)Si8022(OH)2, 4.33
3 | Hornblende (Ca,Na)._;(Mg,Fe,Al)s(Al,S1)s0..(OH,F).. 4.61
4 | Magnetite FeO-Fe,O0, 4.83

Table 2. Chemical composition of Osmonsoy basalt
No. Raw Mass, %
Materials | SiO, | AlLO; | Fe,O3 | CaO | MgO | Na,O | K.O | TiO, | Cr.05 | P.O5 | Mn,Og
1 Osmonsoy 45,8 | 20,82 8,31 | 8,03 | 4,94 3,38 | 0,43 | 0,78 | 0,046 | 0,07 0,18
basalt

Table 3. Chemical composition (wt.%) of basalts from different regions

of the world
Oxide (wt.%) Typical Thrace Southern Arkhangelsk SGF, Brazil Vrelo- Vrelo- Egyptian
basalt [29] region, Anatolia, Oblast, Russia [39] Kopaonik, Kopaonik, basalt, Egypt
Turkey [36] Turkey [37] [38] Serbia [40] Serbia [41] [42]
Si0; 48.3 4591 43.18 45.83 51.42 56.21 49,33 48.39
Al; Oz 13.03 12.16 13.15 15.34 13.81 18.61 16.13 13.98
Fea03 6.84 10.74* 13.49° 1.52 7.36 LI 3.81 12.63%
FeO i-2722 = = 9.16 5.83 2.97 2.68 =
CaO 10.91 9.12 9.67 7.72 10.45 7.78 8.87 9.16
MgO 5.46 12.16 8.48 6.78 6.29 3.40 6.48 6.92
K20 0.51 4.25P 278 1.33 0.70 337 270 0.79
Na;0 234 = 4.27 3.37 2.45 4.73 %21 2.50
TiOz 2.59 2.93 334 7.61 1.37 1.11 1.94 =
MnO 0.23 = = 0.21 0.20 = 0.14 =
P05 0.26 = 0.96 = 0.14 = = =
H;0 142 = = = = = 157 =
CO2 0.49 = = = = = =
LOI* = 272 = = = = = 5.32
2 FeO + FeaOg,
® K,0+NayO.

¢ Loss on ignition.

(This table is taken from the article of “Basaltic glass-ceramic: A short review” by
Luiza Felippi de Lima_, J.E. Zorzi, R.C.D. Cruz.Programa de P6s-Graduac,ao em
Engenharia e Ciéncia dos Materiais (PPGMAT), University of Caxias do Sul, R.
Francisco Getilio Vargas,1130, 95070-560 Caxias do Sul, RS, Brazil)

Conclusion

According to the results of research, it has been known that Osmonsoy basalt has been
claimed as one of the most significant components to produce decorative glass, and
glass ceramic materials. It has been deduced based on the researches of other
scientists who synthesized glass-ceramic materials [5]. Synthesizing glass and glass-
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ceramic materials from Osmonsoy basalt has found as theoretically and practically
important and there will be experiments under it in upcoming researches.
The acknowledgement: The author would like acknowledge to Tashkent Chemical
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