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OBTAINING COMPOSITIONS BASED ON LOCAL RAW MATERIALS
FOR TEXTILE INDUSTRIAL WASTEWATER TREATMENT

Abstract. In this article, the organosorbent was obtained by modifying the bentonites of Navbak-

hor, a deposit on the territory of the Republic of Uzbekistan, in the presence of chitosan. The physi-

cochemical properties of organosorbents were studied using modern spectrophotometric methods:

a UV-5100 spectrophotometer and an Eye One Pro reflectance spectrum minispectrophotometer.

The methods of waste water treatment of textile industries from ions of various metals, dissolved

salts and residues of pigment dyes were studied, the determination of macro- and microelements by

inductively coupled plasma mass spectrometry (ICP-MS) was studied.
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Introduction

In recent years, a large amount of waste water
has accumulated in industrial enterprises around the
world. Cleaning them and returning them to the sys-
tem is one of the urgent problems. However, cleaning
them is a multi-step process that takes a lot of time.
Treatment of industrial wastewater should be carried
out taking into account their composition. Waste
treatment methods are divided into: mechanical,
chemical, physico-chemical and biological types, but
when they are used together, the method of waste-

water treatment and disposal is called a combined
method [1-5].

The main part

The use of this method is determined in each spe-
cific case by the nature of pollution and the harmful
level of released compounds. One of the methods of
chemical cleaning of waste, especially of the textile
industry, is cleaning with the help of various adsor-
bents. In this work, the organosorbent obtained as
a result of modification named of Navbahor ben-
tonite of the Republic of Uzbekistan with chitosan
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was used. Industrial wastewater of textile enterpris-
es was taken as an object. When their composition
was studied, it was found that they consist of various
metal ions, dissolved salts and pigment dye residues.
Chitosan is basically derivative form after the
process of modification of chitin. It is a high molecu-
lar polymer glucosamine, it is soluble in a mixture of
organic and inorganic acids. However, chitin is in-
soluble, while chitosan is soluble in acidic solutions.
It can be used in various fields, agriculture and medi-
cine. One of the obvious problems in the chitosan
extraction process is the regeneration or sterilization
of the highly effective alkaline solution in the waste-
water. In most cases of the reaction process, the alkali
concentration is reduced by 30-50% alkali solution.
It is not allowed to place the reagent directly into
the sewer. It is widely used for the dyeing of occa-
sionally active and pigmented cotton materials, as
well as for the dyeing of protein and cellulose mixed
fabrics with acid-active dyes [6-7]. Compositions
obtained on the basis of modification of bentonites
with chitosan are used in agriculture, textile, medi-
cal and wastewater treatment, paper industry qual-
ity level, cosmetics, food production, veterinary and
also. various industries for practical purposes.
Determination of macro- and microelements
by inductively coupled plasma mass spectrome-
try (ICP-MS). This method was used to determine
the elements of calcium, phosphorus, magnesium,
iron and iodine in food products. for this, 0.0500—
-0.500 g of the test substance is measured on an
analytical balance and placed in a Teflon container
of an autoclave, then an appropriate amount of pu-
rified concentrated mineral acids (nitric acid and
hydrogen peroxide) is added to it. The autoclave is
closed and placed in a Berghof program controlled
microwave digester (MWS-3+). Depending on the
type of test substance, the appropriate program is
determined. After decomposition of the substanc-
es placed in the autoclave, they are placed in volu-
metric flasks with a capacity of 50 or 100 ml and
brought to the required mark with 0.5% nitric acid.

Substances were detected using an ISPMS or a sim-
ilar emission spectrometer with an inductively cou-
pled argon plasma. The following equipment was
used for the above analysis. ISPMS NEXION-2000
or similar mass spectrometer, microwave separators
(Germany) or similar Teflon autoclave: flasks of
various sizes. Reagents used: Multi-element stan-
dard #3 (29 elements for MS) Standards — mercury,
nitric acid, hydrogen peroxide, bidistilled water and
argon (gas purity 99.995%) [8].

How to use Eye One Pro. To carry out measure-
ments, the Eye One Pro mini spectrophotometer was
connected to the USB port of a computer, the Eye
One Share program installed on the computer was
launched in Windows, and the device was calibrated
using a white substrate included in the standard set
[30]. After that, the samples were measured, and the
resulting data was exported to Excel as a series of
reflection coefficients for different wavelengths. For
each diffuse reflectance spectrum acquired with the
Eye One Pro, the Kubelka-Munky F-function F was
calculated and the diffuse reflectance intensity was
observed to be related as follows:

F(R)= (1- R)2/2R=2.3¢¢/S,

Here R - is the diffuse reflection coefficient;
¢ — molar absorption coefficient of the sorbate,
M-1 cm™; c is its concentration, M; S — scattering
coefficient, cm™ [9-10].

Discussion of the results. Indigo dye solutions
of different concentrations were prepared for this
purpose. The absorbance level of indigo dye was
determined on a UV-5100 spectrophotometer at a
wavelength of 315 nm. The obtained results are pre-
sented in the following table 1 and (figure 1).

The results of the obtained analysis show that
the amount of adsorption absorption of indigo dye
in the prepared solution with a concentration of 1-
— 30 mg/1 decreases from 96.1% to 34.84%, that is,
its absorption capacity can be seen to decrease as the
concentration increases. The concentration of indigo
dye in 20 and 30 mg/1 solutions is almost close, indi-
cating that it has reached its saturation point.
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Figure 1. Dependence of indigo dye solution adsorption on solution concentration

Table 1.— Dependence of indigo dye adsorption on solution concentration

Indigo dye, concen- | Amount absorbed in | Amount remaining in solu-| The absorption concen-
tration, mg/1 adsorption mg/l | tion after adsorption, mg/1| tration of the solution,%
1 0.961 0.039 96.1
2 1.62 0.38 81.0
S 3.69 1.31 73.8
10 5.23 4.77 52.3
20 7.55 12.45 37.75
30 10.45 19.55 34.84
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Figure 2. Navbakhor alkaline bentonite PBMB (1), Bentonite modified with
chitosan (2), Water (3), Waste water (4) reflection spectrum
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The reflection spectra of the obtained sorbents
were studied.

As can be seen from (Figure 2), it is known in
the absorption spectra of organosorbents that the
maximum of the analytical signal is observed at
310 nm for textile wastewater, and after absorp-
tion on the organosorbent it is found that it has a
maximum of the analytical signal at 540-550 nm.

Asaresult of the analysis of the absorption spectra
of organosorbents, a bathochromic shift of the absorp-
tion maximum was observed, which can be explained

by the absorption of various metal ions, dissolved
salts, and pigment dye residues in wastewater. In ad-
dition, it undergoes various dissociation processes in
various media.

In order to determine the degree of purification
of wastewater from textile industries from various
metal ions, dissolved salts and residues of pigment
dyes, a study of macro- and microelements was car-
ried out by inductively coupled plasma mass spec-
trometry (ICP-MS) [11-12].

Table 2.— Results of ICP-MS analysis of the amount of heavy elements

samples Ti Vv Cr Mn Co Zr Mo Ag Ba Pb

P mg/l | mg/l | mg/1 | mg/l | mg/l | mg/1 | mg/l | mg/l | mg/1 | mg/1

Waste water 0.080 | 0.066 | 0.208 | 0.204 | 0.007 | 0.016 | 0.029 | 0.008 | 0.263 | 0.019

Waste water treatment | ) o<1 | 056 | 0.155 | 0.147 | 0.004 | 0.010 | 0.012 | 0.001 | 0.133 | 0.015
with modified bentonite

The analysis of heavy metals in wastewater samples
brought from Delta Rumino Limited Liability Compa-
ny located in the Republic of Uzbekistan and wastewa-
ter samples treated with bentonite modified with Apis
mellifera chitosan was determined using plasma induc-
tively coupled mass spectrometry (PIB-MS) (table 2).

As can be seen from the above table, we observed
a decrease in the amount of heavy metals: titanium,
vanadium chromium, manganese, cobalt, gallium,
molybdenum, silver, barium, lead in the sample of
wastewater brought from “Delta Rumino” LLC.

Conclusion and recommendations: In short, it
indicates the possibility of using colored dyes from
the composition of textile industrial wastewater in
the sorption of our organosorbents. The results ob-
tained are characterized by high selectivity, accuracy
and expressiveness.

In conclusion, wastewater treatment of heavy
metal ions by sorption method is one of the most
suitable methods for industrial enterprises. At the
same time, the water is softened, which makes it pos-
sible to use water in the circulating water supply.
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