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ABSTRACT

The information presented in this work is of great practical importance. With
its help, the production process of sorbents for wastewater treatment becomes easier
and does not require a lot of time, thereby helping the ecological development of the
Republic of Uzbekistan. The experiments carried out during this work allow us to
open the prospects of using natural clay materials, thiourea and polyethylenimine for
efficient and convenient treatment of waste water of industrial enterprises.
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Introduction. From the literature, we found that bentonite clays are promising
sorbents for heavy metal ions. The study of physicochemical and textural properties
of sorbents is relevant, as it allows to obtain detailed information about the effect of
the modifier on the sorption activity of bentonite clay.

Local bentonite clay (Uzbekistan, Navoi region) was studied in the work. The
choice of the studied material deposit is due to the fact that the quarries have already
been built, and there is a road nearby that allows the extraction of clay raw materials
without preliminary preparatory work and economic costs. As modifiers: polymer-
polyethyleneimine (PEI) and thiourea (T) were used because they form stable chelate
complexes with a number of metals and are non-toxic.

In this study, E-clay bentonite was used for research, its properties are detailed
in Table 1. Based on the data in Table 1, we can conclude that bentonite is practically
a monomineral raw material, and it contains about 90-95% montmorillonite.

Table -1
Properties of "Navoi" bentonite

Ne Characteristics Indicators

1 Fraction (mm) 0,08

2 Montmorillonite (%) 91-97

3 Moisture Content (%) 13

4 Sand (%) 1-3

5 Swelling index (at 2g) 25
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Physico-chemical and textural characteristics of modified sorbents and original
bentonite clay are presented in Table 2.

Table -2
Physico-chemical properties of bentonite clay and modified sorbents: (BG+PEI),
(BG+T)
Characteristics bI Br+I1DU BI'+T
Humidity, % 8,645 4,705 4,525
Ash content, % 6,465 25,325 19,536
Surface area, m?/g 2,892 26,598 14,235
Total pore volume of acetone, cm®/g 29,055 18,355 12,855
Adsorption activity with iodine, % 30,675 36,78 20,32
Total volume of pores in water, cm®/g 3,295 1,125 3,102
Specific volume of pores, cm®/g 0,001 0,014 0,005

Based on the data presented in Table 2, modification of original bentonite clay
significantly increases properties such as ash content, specific surface area, iodine
adsorption activity, and specific pore size. Therefore, it can be concluded that the
modification of bentonite with polyethenimine and thiourea leads to the
predominance of meso- and micropores in the structure of the sorbent, thereby
increasing the adsorption activity for heavy metal ions.

The morphology and composition of the surface of the sorbents are shown in
the SEM data presented in Figures 1a and 1b.

a)
Figure-1. Initial photomicrograph of bentonite clay (a) and modified
polyethyleneimine
As can be seen from the images, the original bentonite clay has a denser
structure than the bentonite clay modified with polyethyleneimine. It is assumed that
the polymer particles are introduced into the interlayer voids of the bentonite, which
increases the pore size and creates a head to fill them with TM ions.
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