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Abstract

The article is devoted to the study of the proportion of contamination of raw cotton, the geometric dimensions and the
number of contaminations of raw cotton are analyzed. It is shown that the existing method used in practice for determining
the contamination of raw cotton by the weight of the litter does not fully characterize the contamination of raw cotton as
an object of cleaning. The influence of the type and quality of the collection and the variety of raw cotton on the weed
fraction was determined.

It is shown that in the composition of raw cotton of the highest grades and machine, about the manual collection, there is
a significant amount of collection of small litter.

It has been established that weed impurities up to 6 mm in size make up 93-97% of the total contamination of raw cotton.

It is recommended, based on the analysis of the results of the experiment, to improve the quality of the collection of raw
cotton, control the collection, take into account the influence of fractional cotton harvesters, take into account the fractional
composition of weeds when drawing up a plan for harvesting raw cotton, and also carry out a wide development of the
composition of raw cotton in this area by studying the factors influencing the study of the geometric dimensions of
contamination, give the appropriate conclusions.
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1. Introduction products and socio-economic scope. 80% of world cotton

production share comes from the top five countries, i.e.,
Cotton (Gossypium hirsutum.) is an important crop being India, China, USA, Brazil, and Uzbekistan, respectively.
cultivated in more than eighty countries due to its The cotton crop provides raw materials for several
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industries to produce edible oil, clothes, and seed cakes
for livestock, organic matter, and several other products.
Cotton (Gossypium spp.), the subject of this review, is
unigue among major agricultural crops in which the
maternal and filial tissues in the seed, both have
economic value. Cellulose-rich fibers produced by cells
of the seed coat are the main natural fiber used in the
textile industry, while the cotton seed embryo is rich in
oil and protein making the seed valuable not only for
extraction of oil for human consumption but also to
produce a protein-rich meal for feedstock [1-9].
Contamination and defects in the produced fiber are one
of the main factors affecting the stable operation of
spinning mills and the production of quality yarn.

At ginning enterprises, the cleaning plan is determined
depending on the class of cotton and its initial
contamination [9-15]. The cleaning plan defines the
passage of cotton through several stacks and saw drums,
that is, the cleaning of cotton from small and large
impurities.

The experience of cleaning cotton in piles and saw drums
showed that sometimes the cleaning efficiency of cotton
batches with the same initial contamination gave
different results [16-20].

This situation leads to the processing of cotton contrary
to the requirements of the harmonized primary
processing technology, relatively high contamination,
and excessive amount of fiber contamination.

The produced fiber mainly contains small impurities,
which indicates the insufficient efficiency of cotton
cleaning from small impurities.

The process of cleaning cotton is very complex, and in
order to increase its efficiency, it is necessary to create
the maximum conditions for the separation of pollution
by extensive analysis of all the factors that affect the
cleaning [21-28].

The reasons why a certain number of impurities remain
in the produced fiber and why they can bind to the fiber
to such an extent that they cannot be separated from
cotton have not been studied. However, when the bag is
opened, the cotton is clean and free from dirt.

Pollution occurs during harvesting, and activation of
pollution, and the appearance of adhesion force with the
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fiber occurs in the processes of its transportation,
harvesting, and transfer to production. In the mentioned
processes, the dirt contained in the cotton is crushed.
During the grinding process, small impurities in cotton
decrease in size and increase in quantity.

It is known that the finer the dirt, the deeper it penetrates
between the fibers and the more easily it turns into active
dirt with high adhesion to the fiber.

The binding force between fibers and dirt, the friction
force arising from the roughness of their surfaces, and the
molecular force arising in the presence of free moisture,
i.e. [29]

Rps = Res + Rip + R, (1)

where Ry, -is the friction forceR,,, is the molecular
force; R,- is the adhesion of fibers and dirt.

The dirt can be separated from the cotton R, (by hitting
it with great force or repeatedly hitting it with a force that
reduces its value Ry ¢.

Because free moisture evaporates R, = Owhen cotton is
dried

will, then the bond strength Ry, -=Ry¢+R,will be equal to,
that is, the value will decrease. If cotton is cleaned while
it is still cotton, R, its value will decrease.

When examining the surface of impurities under a
microscope, it was noticed that they have very jagged
edges. Strength is due to the adhesion of these edges to
the fiber. R_a the surface of the fiber is not smooth, and
as the quality decreases, the dirt adhesion strength
increases.

Table 1 shows the tensile strength, the strength of
attachment to the seed, and the strength of attachment to
the dirt of 3 varieties of the Tashkent-1 selection [30].

It can be seen that the strength of attachment of some
impurities to the fiber is 2-3 times higher than the
strength of their attachment to the seed. Analysis of
impurities released from gins in various gins shows that
they contain a certain number of fibers.
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Fiber tensile strength, seed adhesion strength, and mud adhesion strength

Fiber tensile strength,

The adhesion strength of dirt to fiber, N- 1072

seed attachment force N - 1072

Pollution intensity, 10~3 kg

The seed is In the 0,10 0,15 0,20 0,25 0,30 0,35
In Khalaza | on the side micropyle
2,95 344 3,92 2,9 3,6 4,1 4,9 55 6,0
0,89 1,67 1,97

Note. In the figure - the tensile strength of the fiber, and in the denominator - is the strength of the attachment of the fiber

to the seed.

The force must act to separate Rg>R),¢ the dirt from the
fiber. that is Ry>Rfs+R,-AR, evaporation of free
moisture R,,s=0 can R¢; and Ra be reduced for cotton
drying? R,value, we can reduce the number of fibers
stuck in the dirt by increasing the cotton level AR,. In
that will Re>Rg¢+R,-AR, it should be noted that the fact

that the force acting on the fiber is Ry-force R}'}i"-i-Ra-

AR, greater than the sum of the forces is not enough to

separate the impurity, Ry the direction of the force

relative to other forces, the nature and form of the

addition of the impurity to the fiber are important.

If there is dirt on the surface, it can be attached to the
min

fiber only by a fraction, R;>Rff", and the cost of its

separation Ry will not be high. The impact force can be
in the form of impact, concussion, or resistance of a

particular surface R}'}i”

If the dirt is between the fibers and Rff and Ra under the

action of forces, then hitting and shaking may not be

effective.

It can be seen that the isolation of impurities in cotton is

a unique problem and requires a deeper study.

Cotton contamination is determined by the following

formula [31]
S = My —M;

: @)

in this M; and M, - the mass of dirty cotton and cleaned

£100 = %* 100%
2

cotton, respectively; M,, - the mass of pollution.

As can be seen from Formula 2, the mass of dirt is used
as the basis for determining the soiling of cotton. The
percentage of small and large impurities and the number
of sizes is not taken into account.

Although the overall soiling of cotton varies, the
percentage, size, and amount of small and large
impurities in it can be different. This will affect the
cleaning efficiency.
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Another important issue is the mechanism of fiber
contamination.

It is known that impurities in cotton - cotton leaves,
straws, and the surface of the box - are smooth, and it is
more difficult to combine with fiber. The broken edges
of the dirt are jagged and fibers can get stuck between
them.

Several studies [32-33] have suggested that cleaning is
easier if the surface area of the dirt is large as an indicator
of cotton contamination. If the dirty surface is in contact
with the fiber, the above points will be correct. In it, the
total comparison surface of impurities can be determined
by the following formula

_ S1ny+S; np+Sz3nzg+-+S, ny
ni+ny+nz+-+ny,

S

)

where Sy ny + S, n, + -+ + S, n,, is the surface area and
the number of impurities of a certain size.

Some researchers [33-35] suggested that the bond
between dirt and fiber is formed as a result of the
penetration of the fiber along the perimeter of the dirt,
between the irregularities formed as a result of
destruction. In it, the perimeter of impurities in contact
with the fiber is determined as follows:

_ P]_ TL1+P2 n, +P3 TL3+"‘+Pn Np

P 4)

nitny+nz+--+ny

As can be seen from formulas (3) and (4), in both cases
it is necessary to take into account the number of
impurities. As a result of mud grinding, the total
perimeter proportionally increases, and the relative
surface area does not change.

The analysis showed that it is necessary to carry out
large-scale experiments to determine the proportions,
sizes, and amounts of small and large impurities in
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cotton, as well as the mechanisms of interaction of
impurities with fibers.

This article presents the results of an experiment to
determine the percentage, geometric dimensions, and
amount of cotton impurities.

2. Methods

For the experiment, “Porloq” type mud 1/2 from “An-
Bayaut” cotton gin 14.9%, machine collection, “An-
Bayaut” type mud 1/2 15.3% from “An-Bayaut” cotton
gin, manual collection, “C65-24” from cotton gin Chinoz
Plant 1/2 grade dirt 5.9%, hand-picked, S65-24 from
“Buka” cotton gin 5/3 grade dirt 31.8%, hand-picked raw
cotton. Than 300 g samples were taken . Large and small
impurities were separated according to the standard
procedure for determining impurities. The impurities
contained in the cotton separated from the samples were
passed through sieves with openings 2, 4, 6, 8, and 10
mm in diameter, and the proportions of the content of
impurities were determined. Sizes 0-2; 2.1-4; 4.1-6; 6.1-
8; 8:1-10; and 1 g of impurities larger than 10 mm.
Samples were taken and the number of impurities in them
was determined.

Volume 08 - 2026

3. Results and discussion

The results of the experiment are presented in Tables 2
and 4.

A comparison of machine-picked and hand-picked cotton
showed that machine-picked cotton had a higher content
of fine impurities. It can be seen that the percentage of
small impurities in machine-picked cotton at the “An-
Bayaut” cotton ginning plant was 74.77% and in hand-
picked cotton - 35.09% (see Table 2). The share of small
impurities up to 6 mm in machine-picked cotton is
57.07% and in hand-picked cotton - 28.67%.
Machine-harvested cotton has a high amount and number
of small impurities, which indicates that they have high
adhesion to the fibers and are more difficult to separate
from cotton. The number of cotton impurities, and the
percentage of fine and coarse impurities can be affected.
Of course, this also affects the quality of the defoliation.
For example, the percentage of small impurities in hand-
picked cotton “An-Bayaut” 1/2, produced at the “An-
Bayaut” cotton ginning plant, was 35.09%, and in cotton
grade “C65-24” 1/2, produced at the “Chinoz” cotton
ginning plant, - 77, 81%. cotton gin plant.

Table 2
Cotton Dirt Fraction

Composition and percentage of impurities

Dimensions, mm Total, g/% N
No Cotton Greater _ E‘)
- indicators 0-2 | 2,14 | 41-6 | 6,1-8 | 8,1-10 | than 10 = o0 g §
g% | g/% | g/% | g/% | g/% mm, & /M g) 2
g/% 3
“Porloq”
. 12,7 | 27,8 9,8 7,1 8,5 17,7 68,2 17,7 85,9 2,3
Impurity is
1 14.9 %;
harvested by 14,78 | 32,36 | 11,41 | 8,27 9,9 20,61 79,39 | 20,61 100 2,68
machine.
An-Bayaut™ | s 05 | 38 | 26 3.4 568 | 325 | 568 89,3 0,7
) Impurity is

15,3; harvested

by hand 12,88 | 11,76 | 4,26 | 2,91

381 | 63,61 | 3639 | 63,61 100 0,78

“C65-24”

o 38 9,7 5,3 3,2
Impurity is 5,9

5,2 5,81 27,6 5,81 33,41 0,4

3
o/ .
7o harvested |1 391 5903 | 15,86 | 9.58 | 1556 | 17.39 | 82.61 | 17.39 100 1,2
by hand
“C65-24” 16,1 | 158 | 92 | 52 6,4 133 542 133 187,2 1,5
4 Impurity is
31.8 %; 8,6 | 844 | 491 | 2,78 | 3,42 | 71,05 | 28,95 | 71,05 100 0,8
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harvested by
hand
Explanation. In the photo in grams, in the denominator as a percentage
Table 3
Size distribution of impurities
Dimensions of impurities, mm
.y QGreater Total
Ne Cotton indicators 0-2 2,14 4,1-6 6,1-8 8,1-10 1 than 10 /%
n /% n /% /% n /% n/% o ¢
“Porlok” Impurity is 136398 71057 5449 4942 5984 106 | 223936
1 14.9 %; harvested by
machine 60,9 31,73 2,43 2,21 2,67 0,05 100
“An-Bayaut” Impurity | 119830 27405 2394 1664 3196 227 | 154716
2 is 15,3; harvested by
hand 77,45 17,71 1,55 1,08 2,07 0,15 100
“C65-24” Impurity is 38076 25249 3678 1261 3370 58 71692
3 5,9 %; harvested by
hand 53,11 35,22 5,13 1,76 47 0,08 100
“C65-24” Impurity is 169050 48727 6146 1966 5018 532 | 231439
4 31,8 %; harvested by
hand 73,1 21,05 2,66 0,85 2,17 0,23 100

Explanation. In the figure in units, in the denominator, in percent

When analyzing the mass of impurities, it was found that
in options with a percentage of large impurities of
62.73% and 70.19%, their amount is 0.15% and 0.23%,
respectively, concerning the total amount of impurities.
This situation indicates that more attention should be
paid to cleaning cotton from small impurities.

An experimental-scale analysis of the influence of the
cotton variety on the mud fraction showed that the
number of small impurities is greater in type I cotton
(77.81%), and less (27.64%) in type V cotton. The
amount of contamination up to 6 mm in type I cotton was
53.78% and in type V cotton - 27.52%.

Analysis of the number of impurities in cotton varieties
showed the following.

The Am. J. Eng. Technol. 2026

300 cottons with 14.9% dirt content Mr. _ and the number
of impurities is 223,936, and with manual skinning
154,716, that is, 1.45 times more than with machine
skinning.

300 g C65-24 grade 1/2, dirty cotton 5.9%. 71692
impurities, 31% soiled cotton 5/3 grade, 231439
impurities, i.e., in V-type cotton, contamination is 2.86
times greater, contamination is 3.23 times greater.
Compared with cotton of the brand "Porlok" 1/2,
prepared at the “An-Bayaut” cotton-cleaning enterprise,
with contamination of 14.9%, the contamination of grade
B was 1.67 times higher, and the number of impurities
was 1.03 times higher (Table 4).
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Shares by the number of impurities

Mass fraction Mass fraction | The number | Percentage of
No Cotton grade and of impurities, % | The number of impurities | of impurities | impurities 0-6
B initial dirt, % Small Big of impurities | with a size of | with a size of | mm in size by
0-4 mm,% 0-6 mm quantity, %
“Porloq” Impurity is
1 14.9 %; harvested | 74.77 | 20.14 223936 57.08 212904 95.1
by machine
“An-Bayaut”
2 | Impurity is 15,3 %; | 35.09 | 62.73 154716 28.17 149629 96.7
harvested by hand
“C65-24” Impurity
3 18 5,9 %; harvested | 77.81 16.62 71692 53.78 67003 93.5
by hand
“C65-24” Impurity
4 | is 31,8 %; harvested | 27.64 | 70.19 231439 21.52 223923 96.8
by hand

Explanation. When calculating the percentage of small and large impurities, large and small grains are not taken into

account.

In the experimental variants, no regularity was found in
the percentage of small and large impurities in cotton, the
percentage of small impurities varied from 27.64 to
77.81% and it was found that it did not depend on the
total contamination of cotton.

The analysis of the size of small impurities showed that
the number of impurities up to 6 mm in size ranged from
93.5 to 96.8% of the total impurities in all variants.

4. Conclusions

1. When picking cotton by hand, the quality of the
picking must be strictly controlled for contamination of
the cotton.

2. When choosing cotton pickers and working bodies, it
is advisable to pay serious attention to the mechanical
effect they have on cotton and cotton leaves, resulting in
small impurities.

3. It is shown that the percentage of small impurities in
machine-picked cotton is several times higher than in
hand-picked cotton. This should be taken into account
when drawing up a cleaning plan.

4. The influence of the cotton variety on the composition
of the fraction of impurities is traced, and in the variants

The Am. J. Eng. Technol. 2026

of the experiment, it is shown that the percentage of small
impurities is much lower in B-type cotton compared to I-
type. This can be explained by the fact that V-type cotton
is harvested after the leaves have fallen.

5. Determination of the contamination of cotton by
weight showed that it cannot fully characterize the
contamination of cotton as an object of cleaning. The
definition of impurity by the mass fraction of impurity
cannot represent the number of its geometric dimensions.
One of the main factors affecting the efficiency of
harvesting is the number, size, and coordinates of their
location on the cotton. Naturally, the smaller the size of
the dirt, the more it penetrates between the fibers and the
stronger the bond with the fibers. In the experimental
variants, the number of large impurities was 62.73% and
70.19%, and their amount was 0.15% and 0.23%,
respectively, compared with the total amount of
impurities in cotton. This provision must be taken into
account when choosing a method for cleaning cotton
from small and large impurities.

6. Analyzes showed that the number of impurities with a
size of 6 mm ranges from 93.3% to 96.8% of the total

amount of impurities in cotton.

7. As a result of the experiments carried out, preliminary
data have been obtained, which requires extensive
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scientific research in this direction, the study of other
factors affecting the size and amount of pollution, and
obtaining appropriate conclusions.
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