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In modern conditions of the formation of market relations, improving the quality and
competitiveness of products is one of the key tasks in the textile industry, which is solved
by creating effective waste-free technologies that can significantly reduce or completely
eliminate the use of expensive imported chemical materials.

Despite significant achievements in the field of cotton fiber refining, progress in this
area is far from exhausted. The development of effective polymer materials suitable for
yarn sizing remains a very pressing task. Due to the availability and availability of raw
materials, the specific properties of polymer materials make it possible to use them in the
process of yarn sizing, with significant savings in scarce expensive components and
ensuring the rhythm of work of textile industry enterprises.

The most important indicator that determines the quality of sizing in production is
the level of breakage during weaving. However, this indicator can only be determined
under the conditions of a specific production, since breakage during weaving is determined
by the total influence of a number of factors, including factors not related to the quality of
the sizing (yarn condition, humidity in the weaving shop, operating mode of the sizing
machine, holding time for sizing yarn before weaving, etc.). There are a number of
indicators by which the suitability of a sizing can be determined without carrying out the
sizing itself. The most important of these indicators are viscosity, degree of starch granule
breakdown, water-soluble fraction content and surface tension.

It was of interest to evaluate the effect of sericin concentration on the technological
properties of sizing yarn. Laboratory test data is presented in Table 1.1. Analysis of data
from table 1.1. showed that only after complete breakdown of the starch paste and its
structure formation is achieved, a certain constant value of the breaking load and
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elongation is established. At the same time, an increase in the concentration of sericin
significantly influenced the yarn breakage in the weaving machine. For example, with a
sericin concentration of 0.1% in the composition, the breakage is 0.43, and an increase in
its concentration to 0.30% leads to a decrease in the breakage to 0.27.

Adhesive properties are the main indicator of sizing compositions, because they help
increase the strength of the yarn by forming an adhesive film on it. To achieve a strong
adhesive film, a low viscosity and surface tension system is required so that the size
penetrates deep into the fiber and it must be viscous enough to remain on the surface of
the yarn as a glue.

Table 1.1
Technological properties of sizing and sizing yarn at different concentrations of
sericin. Concentration of starch and PAA: 5% and 0.05%, respectively.
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Sizing with low viscosity quickly penetrates deep into the thread, but, as a rule, has
insignificant adhesive ability and, therefore, does not provide sufficient protection to the
surface of the thread, although due to the gluing of a large number of fibers, the thread
receives some increase in strength, while elongation is significantly reduced. High-viscosity
sizing, on the contrary, in most cases remains on the surface of the thread and easily
crumbles during processing.

The study of the viscosity of sizing compositions based on starch and sericin showed,
that the adhesive properties of the size will depend on the composition of the size. In all
experiments, the PAA content in the composition was 0.05%. An increase in the above
concentration leads to a sharp increase in viscosity and this in turn promotes film
formation on the drum, which negatively affects the sizing process, i.e. Due to film
formation, the thread breaks in the warp as it passes through the combs of the sizing
machine.

The developed technology for the preparation of a sizing polymer composition
based on starch, sericin and PAA is the most promising, since it is characterized by relative
simplicity of hardware design, cost-effectiveness, operational reliability, and high

518



MexxayHapoAHbIH HAay4YHbIHN KypHaJl Ne 15(100), yactp 1
«HoBocTu o6pa3oBaHus: ucciegoBanue B XXI Beke» Hos6ps, 2023

productivity. The method is based on the replacement of traditional long-term cooking of
starch with splitters with a water-soluble polymer composition.

Thus, the developed sizing polymer composition based on rice starch, sericin and PAA
provides a highly dispersed, homogeneous sizing with a high degree of starch breakdown.
Increasing the degree of useful use of the sizing polymer composition makes it possible to
reduce the specific consumption of starch while simultaneously improving the quality of
sizing.

Of significant interest is the significant improvement in the technological properties
of sized yarn due to partial replacement of the starch product in the sizing with a water-
soluble synthetic polymer (PVA, PEG, etc.). But a serious obstacle to the practical use of
such mixtures is the incompatibility of starch with most synthetic polymers. Incompatibility
is the reason for the separation of starch-based mixed sizing containing more than 20% of
the synthetic component when stored without stirring. For practical purposes, it is usually
not necessary to achieve complete compatibility of polymers in a thermodynamic sense. In
this regard, the concept of operational compatibility, one of the criteria for increasing
which can be the improvement of the physical and mechanical characteristics of water-
soluble polymer composite materials.

Water-soluble polymer compositions were prepared by mixing 5% starch gel with
0.5% aqueous solutions of sericin and PAA in a given proportion. The content of water-
soluble polyacrylamide polymer in the mixtures did not exceed 0.05%.

For all water-soluble polymer compositions studied in the work, the mechanical and
optical properties of films that were cast from solutions of the polymer composition were
studied. For all compositions of the polymer composition, an increase in the strength and
transparency of the films was observed with an increase in the concentration of sericin in
the composition.

Thus, it has been experimentally established that compositions based on starch, PAA
and sericin meet the requirements for adhesive and film-forming components of the size.

Conclusions.

1. It has been shown that sizing polymer compositions based on rice starch, PAA and
sericin significantly increase the efficiency of a number of technological processes, in
particular sizing. It was found that the elongation at break of sizing yarn is inversely
proportional to the amount of PAA and sericin. The optimal ratio of PAA and sericin has
been found, providing tensile strength and elongation at break that meets production
requirements.

2. Based on comprehensive research and technological indicators, optimal
compositions of sizing polymer compositions based on rice starch, PAA and sericin have
been developed. The proposed polymer compositions based on starch and sericin have
been successfully used as a dressing under industrial conditions.

3. The use of this development in the process of sizing cotton yarn made it possible to
significantly reduce the consumption of starch (by 35-40%), as well as significantly simplify
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the technological process of preparing the size and increase the stability of the size during
storage, giving the fibers a fairly high mechanical strength. The addition of sericin to the
polymer composition improves its adhesive ability, increases the elasticity of the films
formed, which makes it possible to reduce the percentage of thread breakage during
processing.
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