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ANNOTATION
The increasing importance of petroleum oils for the reliable operation of machines, mechanisms and various equipment,
increasing requirements for them and their further tightening makes it necessary to develop and introduce new
technologies that allow obtaining high-quality petroleum oils, prolong their service life by regeneration, and introduce
cleaning methods into technological processes (additional treatment), in particular with the use of local natural mineral
sorbents of new deposits such as the Navbakhor deposit of bentonite clays.

For the industrial development of a new deposit, the reserves of which are large, it is necessary to
comprehensively study it using a complex of physicochemical research methods.
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AHHOTAIUA

Bospacratomee 3HaueHue HEQTSIHBIX Macend JUId HaJEKHON SKCIUTyaTallid MallMH,
MEXaHU3MOB U Pa3HOOOpa3HOro oOOpyHOBaHUsS, MOBBIIEHHWE TPEOOBAHUM K HUM U
JanbHeHIee UX y)KeCTOYEHHE BbI3bIBAET HEOOXOAUMOCTh Pa3padOTKU U BHEJPEHUS HOBBIX
TEXHOJIOTUH, MMO3BOJISIFOIIMX MOJyYyaTh BHICOKOKAYECTBEHHbIE HEPTSIHBIE Macia, MpOoaJIeBaTh
CPOKH HX CIyXObl MyTEM pereHepaluu, BBOJAUTh B TEXHOJOTMYECKHE IMPOLECCHl METOMbI
OYHUCTKHU (JJOOYMCTKH), B YACTHOCTH C MCIIOJIb30BAaHUEM MECTHBIX MPHUPOJIHBIX MUHEPATbHBIX
COpOEHTOB HOBBIX MECTOpOXAeHUIl kak HaBOaxopckoro MecTopoxaeHus: OEHTOHUTOBBIX
TJIMH.

Jl1 IpOMBINIEHHOTO OCBOEHUS HOBOT'O MECTOPOXKAEHHUS, 3alachl KOTOPOTO BEJIHMKH
HEOOXOJIMMO €ro BCECTOpPOHHEE MH3y4YeHHE C HCIIOJIb30BAHUEM KOMIUIeKca (PHU3UKO-
XUMHUYECKUX METOJI0B UCCIIEI0OBAHUS.

KuroueBnble c10Ba: ancopOeHT, MPpUpPOHbIE MUHEPATIbHBIC COPOCHTHI, OCHTOHUT, HE(TAHbBIC Maca,
PEHTIE€HPEHTIEH, CTPYKTYPHBIN aHAIN3.

INTRODUCTION

Natural mineral sorbents, widespread in Uzbekistan [1-3], are mostly associates of clay and other
minerals. These include montmorillonite (bentonite), palygorskite, attapulgite, sepiolite, zeolite, bauxite, tripoli,
diatomites, opokas and similar varieties of sedimentary, volcanic and other rocks. Montmorillonite is
predominant in PMS.

The structure of the atomic lattices of the PMS (Fig. 1) is based on a combination of two structural
elements, the first of which consists of two layers of closely packed oxygen atoms or hydroxyl groups with
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aluminum, iron and magnesium atoms between them in octahedral coordination, and the second - of two silicon-
oxygen tetrahedra. In the first (1), the structural elements of the metal atoms are at an equal distance from six
oxygen or hydroxyl atoms, and in the second (Il), silicon atoms are equidistant from four oxygen or hydroxyl
atoms, depending on the requirements for the balance of the structure formed by tetrahedra with silicon atoms in
their centers ...
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Fig 1. The structure of the atomic lattices of the PMS

. Structure of atomic lattices of natural mineral sorbents
I1. Crystal chemical structure of two - (a) and three-layer (b) types
crystal lattice of clay minerals without
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) (11) isomophoric substitution.

A different set of these layers, composed of structural elements, forms a crystal lattice of minerals.
Adsorbents, in particular PMS, are widely used in various sectors of the national economy as dryers, for
separation of mixtures of substances, gas regeneration, purification, etc. A lot of literature is devoted to these
phenomena.

Characteristics of local natural mineral sorbents in Uzbekistan. The Navbahor bentonite clay deposit
was discovered in 1998 [4]. Exploration work on it has been completed, the reserves are approved by the State
Reserves Committee of the Republic of Uzbekistan and it is prepared for industrial development.
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The material composition of bentonite clays was studied by the authors [4] by complex laboratory
methods (chemical, thermal, electron microscopic and X-ray structural analyzes), the total exchange capacity of
absorbed bases, the ratio of exchangeable cations were determined, and the physicochemical properties were
studied. Based on the results of laboratory studies, in the section of the productive stratum of the field, alkaline
and alkaline-earth varieties of clays have been identified, which differ greatly in their physicochemical
properties from each other. The bentonite number (swelling capacity) of alkaline bentonites in the samples
ranged from 42 to 86, an average of 79 ml. Colloidality varied from 45 to 90.6, an average of 80.5%. These
indicators in alkaline earth bentonites are much lower than in alkaline ones and are on average 41 ml and 51%,
respectively.

The objects of our research were alkaline bentonites.

The chemical composition of the sample determined by us gave the following results (given below).

Chemical composition (mass,%

Si0, Al,O3 Fe,03 Na,O K;0 MgO Ca0 P,0s TiO, FeO Mnn

54,20 11,78 9,29 3,36 2,53 1,77 1,34 0,15 1,37 - 14,21

As can be seen from the above data, the main oxide in the mineral is silicon oxide (54.20 wt%), the
content of coloring oxides is also significant: Fe203 - 9.29 and TiO2 - 1.37; aluminum oxide - 11.78% of the
mass. Based on the studies carried out, it can be said that the sample under study is composed of
montmorillonite.

X-ray examination. The study was carried out using a DRON-3M X-ray diffractometer with
monochromatic CuKa radiation at a voltage of 25 kV and a current strength of 14 mA. The survey was carried
out on reflection in the range 20 = 10-500. Scanning electron microscopic studies [5] were carried out on an
REM-200 device. Silver was preliminarily deposited on the samples in a VUP-4K vacuum station with
simultaneous rotation.

In the studied sample of bentonite (Fig. 1.), as shown by X-ray data, a large number of maxima are
observed, which reflects the complex crystalline layered structure of clay [6-10]. SiO2 with characteristic
reflections 2 = 210, 270, 36.60 and 39.50 prevails. (most intense reflexes). For Al203, the most characteristic
reflections are at 2 = 29.60, in the range 42-440 and 47-500.

Fig. 2. Electron microscopic data of samples of initial bentonite

(X-ray and microscopic studies were carried out at the Institute of Chemistry and Physics of Polymers
of the Academy of Sciences of the Republic of Uzbekistan, for which the author is grateful to M.S.
Ruzimuradov O.)

Conclusion: SEM studies show that the particles of the initial bentonite themselves have a granular
structure and at high magnifications have a geometric shape, which corresponds to the crystalline nature of
bentonite.
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