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Abstract:

In the course of this study, the chemical composition of fibrous dust samples and the
quantitative ratios of chemical elements in it were studied.

Also, the main parameters of the investigated fibrous dust samples were determined: length,
weight, equivalent diameter of dust samples and the rate of their free (or under pressure)
deposition. In this case, the dependence of the rate of settling of fibrous dust on the density of
the sample was considered using the example of a local cotton gin.

Introduction.

At present, the bulk of fibrous dusts formed during cotton processing are inorganic and
mineral compounds [1]. The quality index of cotton depends on several factors [2; 3]. Among
them are the pre-treatment of raw cotton [4], soil particles in the feedstock and methods of its
collection [5; 6].

At the same time, the amount of chemicals in fibrous dust is directly related to the stages of
the technological process [7]. Fibrous dust leaving the machines for transporting and cleaning
raw cotton at the beginning of the process contains up to 10-20% organic matter by weight
[8; 9] and contains up to 80-90% of inorganic particles [10]. The elimination of these dusts is
one of the urgent tasks.

Method and materials. For research, the composition of fibrous dust based on raw cotton was
studied based on spectral analysis [11]. On the basis of experiments, the rate of free and
pressure dust settling [12], specific gravity [13], equivalent diameter and density [14; fifteen].

Discussion of the results and their analysis. At the beginning of this research work, using
special spectral analysis, the composition of fibrous dust emitted at a cotton gin in the Fergana
region was studied. The results obtained are presented in the graph below (Fig. 1).
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Figure 1.
The amount of chemical elements in fibrous dust.
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From the analysis of the graph above, it can be seen that the fibrous dust contains a large
amount of chemical elements. The highest quantitative indicator in the obtained samples
belongs to the element potassium (1.58%). The next are calcium (1.35%), magnesium
(1.14%), iron (0.85%), sodium (0.5%). In addition, it was found that this fibrous powder
contains a small amount of: titanium, manganese, aluminum, iron, chromium, phosphorus,
chlorine and other chemical elements.

In the course of our research, the parameters of free and pressured settling of these fibrous
powders were studied. In this case, the dependence of the length of the fibrous powder on the
deposition rate was considered (Fig. 2).

Figure 2.
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1) Free dive time
2) Settling time under pressure

Analyzing the data of graph 2, it can be seen that the settling rate of fibrous dust particles
taken as a sample is proportional to their size and the pressure applied to it. That is, by
exerting pressure on a fibrous dust particle of the same length, it reduces the drying time by
half.

In addition, the weight and equivalent diameters of the above fiber dust samples are given in

the following table (Table 3).
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Table 3
Basic measurement parameters for fibrous dust samples.
Sample weight (kg). Equivalent diameter of
Sample size (mm). samples (m).
0,5 mm 0,4-10° 0,9-103
1,0 mm 0,8-10° 1,19-103
1,5 mm 1,1-10° 1,32-103
2,0 mm 2,9-10° 1,87 103
2,5 mm 4,5-10¢ 2,2-103
3,0 mm 6,8 - 10-° 2,6-103

and it can be seen that it depends on the equivalent diameter.

In addition, it has been established through research that the relationship between the
settling rate of fibrous dust samples and their density for the study area is non-linear. Based
on this, we got the opportunity to use the theory of correlation and the method of non-linear
regression as the mathematical apparatus of the process.

As a result, indicators were obtained related to the change in the studied sedimentation rate.
As a result, a specific mathematical model was developed that reflects the relationship
between the studied indicators. The graph below shows the rate of sedimentation, obtained
from the non-linear regression equation, as a function of their density. (Figure 4).

Figure 4
Settling rate of fibrous dust, sample density dependence.
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The experimental points presented in the image above (Fig. 4) are obtained based on
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Accordingly, the established value of the correlation coefficient in this equation (r =

0.976) also indicates the presence of a clear correspondence between the studied factors.

That is, with an increase in the density of the studied samples of fibrous dust from 2 to 8
kg/m3, it is reasonable to assume that the dust settling rate increases to 3.6 m/s.
Conclusions. In these studies, based on the chemical composition of local dust from cotton
production, various factors affecting particle size and efficiency were investigated based on
experience. In the fibrous particles under study, the aerodynamic effects of the deposition

process and optimal conditions are determined.
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