
  

 

 

Volume: 01 Issue: 09 | Sep – 2022         ISSN: 2720-6874 
http://journals.academiczone.net/index.php/ijfe 

___________________________________________________________________________________________ 

  

 15 

PUBLISHED UNDER AN EXCLUSIVE LICENSE BY OPEN ACCESS JOURNALS 

International Journal of Formal Education 

Properties of Aqueous Solutions of the Polymer Composition and 

their Influence on the Effect  

 

 

Hikoyat Inoyatovna Amonova 

Associate Professor, Department of Medical Chemistry, Bukhara State Medical Institute, 

Candidate of Technical Sciences, The Republic of Uzbekistan 

Abstract 

An attempt was made to use sericin in order to increase the 

efficiency of cotton yarn sizing. The effect of sericin on the 

viscosity properties of sizing polymer compositions and the 

main sizing parameters was studied. The ways of reducing the 

starch content in adhesive compositions without reducing the 

quality of sizing are considered. The authors analyze studies of 

the influence of the nature and concentration of sericin on the 

physical and mechanical properties of cotton yarn. The article 

reveals the physical and mechanical properties of dressing and 

sized yarn. 
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Of significant interest is a significant improvement in the technological properties of sized yarn due 

to the partial replacement of the starch product in the dressing with a water-soluble synthetic polymer. 

But a serious obstacle to the practical use of such mixtures is the incompatibility of starch with most 

synthetic polymers. The incompatibility is the cause of separation of starch-based mixed dressing 

containing more than 20% of the synthetic component during storage without stirring. For practical 

purposes, as a rule, it is not necessary to achieve complete compatibility of polymers in the 

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 polyacrylamide in a given proportion. The content of the water-soluble 

polymer polyacrylamide in the mixtures did not exceed 0.05% [1-5]. 

For all the 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 
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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. On rice unke 1.1. 

Dependences of the breaking load and optical transmission for films cast from the polymer 

composition starch: sericin - polyacrylamide are presented 

 

Figure 1.1. Dependences of the breaking load and optical transmission of the films of the 

composition on the concentration of sericin 

Mixing two thermodynamically compatible polymers results in dispersion of one polymer in the 

matrix of the other. Dispersity, morphology, and adhesion between phases depend to varying degrees 

on interfacial energies, which play an important role in the formation of the mechanical properties of 

multiphase polymer mixtures. The presence of interfacial surfaces causes a "negative" deviation of 

the physical and mechanical characteristics of multicomponent polymeric materials from additive 

values [6-12]. Thus, an increase in the strength of films cast from a polymer composition indicates an 

increase in the compatibility of polymer components. The introduction of sericin into the 

composition of the polymer composition leads to a decrease in interfacial energies. An increase in the 

transparency of blended films can also indicate an increase in the compatibility of the components. 

An increase in compatibility can also be judged by the change in viscosity of the composition as a 

result of the addition of sericin. It is known that for solutions of incompatible polymers, there is a 

compression of the structural elements of each polymer and, as a consequence, a negative deviation 

of the viscosity from the additive values. In Figure 1 . 2 shows the dependences of the viscosity of the 

solution of the polymer composition on their composition. 
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Sericin concentration , % by weight of dry starch 

Fig.1 . 2 . Dependence of relative viscosity of starch (1) and polymer composition (2) 

The dotted line in the figure shows the dependence built on the viscosity values calculated according 

to the rules of additivity : 

η cm ¥u003d s 1 η 1 + (1-s 1 )η 2 ,         

(3.2) 

where c 1 is the proportion of starch in the mixture, 

η 1 and η 2 - relative viscosities of aqueous solutions of starch and sericin . 

A decrease in the negative deviation of the viscosity of solutions from the calculated additive values 

also indicates an increase in the compatibility of the components as a result of chemical treatment 

[13-18]. 

In Figure 1 . 3 (1,3 and 4) shows the dependences of the breaking load of films cast from the original 

starch (1), starch suspension with 0.2% sericin (3) and the composition on the content of sericin 0.2% 

and PAA -0.05% ( four). 

The initial values of breaking loads for films from water-soluble polymer compositions turned out to 

be higher than for films from starch and polyacrylamide, so the calculated dependences 2 and 5 in 

Figure 3.1 do not coincide. 
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Starch concentration 

For films of starch (1), for films of starch- sericin (3) and for films of starch a- Polyacrylamide - 

sericin (4). 2.5 - effective dependences for the initial starch (2) and the polymer composition (5). 

Fig.1 .3. Dependences of the breaking load of films on the composition of the composition 

As can be seen from Figure 1.3. Negative deviation of breaking loads from additive values for films 

cast from starch and 

sericin a - Polyacrylamide , more than for starch- sericin films . It can also be seen from the figure 

that in the case of a polymer composition, the deviation from the additive dependence is smaller than 

in the case of individual components before mixing. One of the reasons for this experimental fact can 

be the homogenization of the mixture and the increase in the level of dispersion of the system as a 

whole. 

Table 1. one Changes in the physical and mechanical properties of yarn when sericin is 

introduced into the dressing . The content of PAA in the composition is 0.05%. 

The composition of the 

sizing compositions, % 
The ratio of starch 

and preparations in 

dressing,% 

discontinuous 

load 

P , cN 

Discontinuo

us _ 

elongation 

E, % 

Pr ikley 

TO, % 
Starch Sericin _ 

 

 

5 

- 100:0 356 3.7 5.7 

0.1 99.5:0.5 381 3.1 5.6 

0.2 99.0:1.0 388 3.1 5.3 

0.3 98.5:1.5 402 3.4 5.4 

 

 

- 100:0 365 3.4 6.6 

0.1 99.4:0.6 386 3.5 6.0 
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6 

 

0.2 98.8:1.2 392 4.0 5.2 

0.3 98.2:1.8 404 4.4 5.2 

7 

- 100:0 382 4.5 5.5 

0.1 99.3:0.7 410 4.5 5.6 

0.2 98.6:1.4 422 4.6 5.8 

0.3 97.9:2.1 434 4.7 5.9 

The content of starch and sericin in dressing depends on the type and properties of the cotton yarn 

being spun, as well as on the conditions of its processing . Therefore, the initial study was directed to 

the selection of concentrations of starch, polyacrylamide and sericin in the composition [19-24]. The 

test results of sized cotton yarn using starch, polyacrylamide and sericin are shown in table 1.1. 

As can be seen from this table 1.1. , the values of the breaking strength, elongation at break and glue 

depend significantly on the size composition. The use of the developed polymer composition based 

on rice starch, polyacrylamide and sericin in sizing cotton yarn made it possible to increase its 

strength, reduce elongation at break, and this, in turn, helps to reduce yarn breakage. 

The viscosity of sizing systems is one of its main characteristics. 

Table 1.2. The composition of the composition and the change in the viscosity of the solution at 

298 K 

Starch 

rice , _ 

% 

PAA, 

% 

Viscosity of 

starch and 

PAA solution, 

Pa s 

Change in the viscosity of the solution ( Pa∙s ) 

at the concentration of sericin ,% of the mass of 

dry starch 

0.10 0.15 0.20 0.25 

 

 

5 

0.03 0.90 1.10 1.21 1.30 1.45 

0.05 1.03 1.24 1.34 1.47 1.76 

0.07 1.18 1.36 1.57 1.70 2.11 

0.10 1.52 1.72 1.98 2.33 2.72 

 

 

6 

 

0.03 1.05 1.20 1.34 1.52 1.70 

0.05 1.22 1.41 1.56 1.78 2.04 

0.07 1.33 1.52 1.69 2.01 2.20 

0.10 1.53 1.77 2.11 2.47 2.70 

7 

0.03 1.25 1.29 1.48 1.58 1.82 

0.05 1.28 1.51 1.71 1.93 2.18 

0.07 1.58 1.69 1.92 2.18 2.42 

0.10 1.78 1.98 2.24 2.71 2.94 
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It should be within the optimal values, which ensure the formation of a protective film on the surface 

of the yarn, which gives it strength and elasticity. 

The composition and data on the change in the viscosity of the solution of the composition at various 

concentrations of the components are presented in table 3.5. The study of the dependence of the 

viscosity of a system of 5-7% starch paste and 0.03-0.10 % PAA containing sericin in the range of 

0.10-0.25% showed that all the studied solutions have sufficient viscosity. At the same time, with an 

increase in the concentration of sericin from 0.10 to 0.25% in starch paste, as shown in the works of 

Khafizov A.R. and Amonova M.R. there is a significant change in the structural and mechanical 

properties of the system.  

Table 1.3. Strength indicators of yarn sized with various compositions polymer compositions 

Composition composition, % 
solutio

n pH _ 

discontinuous 

load 

yarn, cN 

discontinuous 

elongation 

yarn, % 

glue, 

% Starch PAA 
Sericin 

_ 

Oil 

clap . 

 

5 

0.03 0.15 0.03 7.2 271 2.3 2.6 

0.05 0.15 0.03 7.1 284 2.4 3.2 

0.07 0.15 0.03 6.8 295 2.6 3.4 

 

5 

 

0.03 0.20 0.03 7.3 280 2.2 3.2 

0.05 0.20 0.03 7.0 298 2.3 3.6 

0.07 0.20 0.03 6.6 305 2.5 3.8 

 

5 

0.03 0.25 0.03 7.6 302 2.0 3.7 

0.05 0.25 0.03 7.1 324 2.4 3.9 

0.07 0.25 0.03 6.5 342 2.4 4.1 

As seen in Table 1.3. Discontinuity characteristics of sized yarn are significantly influenced not only 

by the content of starch and polyacrylamide in the composition, but also by sericin . 

For example, if the breaking load of cotton yarn with 5% starch, 0.03% polyacrylamide and 0.15% 

sericin is 271 cN , then with the same starch and PAA content and increasing the sericin content to 

0.25%, the breaking load will increase to 302 cN , i.e. by 24%. Thus, it has been experimentally 

established that compositions based on starch, polyacrylamide and sericin satisfy the requirements 

for adhesive and film-forming dressing components [25-34]. 

Thus, a technology has been developed for obtaining polymer compositions based on starch, sericin 

and PAA for sizing cotton yarn. When using this development, starch consumption is reduced by 

25%; the viscosity of the experimental dressing was within the normal range; the technology of 

preparation of dressing of the new composition corresponded to the existing one; in the process of 

sizing the base with experimental dressing, no complications were observed; the physical and 
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mechanical properties of the yarn after sizing with experimental dressing corresponded to the norm; 

warp breakage is lower than 35 % than at the factory. 

The production of a pilot batch of cotton yarn, sizing with developed polymeric compositions, which 

fully meet the requirements of the technical standard and documentation, was carried out. Based on 

the data obtained, a technological regulation for the production of sizing of cotton yarn was 

developed. 
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