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Abstract: In the article, the influence of the concentration of dressing components on the physical,
mechanical and operational properties of sized yarn is studied. The specificity of the influence of sericin
on the physical and mechanical properties of sizing compositions and the main indicators of sizing has
been established. The expediency of the development of scientific research and practical developments in
the chosen direction is substantiated. The effectiveness of the sizing polymer composition was compared
with the base composition, and the practical and economic aspects of the developed technology were
determined.
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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 can be
solved by creating effective resource-saving technologies that can significantly reduce the
consumption of starch food product and expensive imported chemical materials.

Throughout the history of the development of textile production, starch has played a leading
role as the basis of sizing compositions due to its low cost, availability and well-established
production. At present, despite the availability of a number of synthetic products for sizing,
the situation has not fundamentally changed. The share of starch sizing compositions reaches
about 75%. In the context of the economic crisis, a special place is occupied by the issue of
creating polymer composite materials and the search for new types of sizing compositions
that can reduce starch consumption and meet the technological requirements on the world
market.

Currently used traditional sizing components based on starch have a number of
disadvantages, so only modified forms of starch are used abroad. Synthetic sizing
preparations are devoid of these disadvantages. However, due to the unreliability of the raw
material base and the high cost, at present, synthetic sizing agents cannot completely replace
starch products in the sizing of the cotton base.

In this regard, the problem of developing a technology for obtaining a polymer composition
based on starch and sericin , which improves its adhesive ability, increases the elasticity of
the formed films and, accordingly, reduces the consumption of size is of great scientific,
theoretical and practical interest.
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In the process of sizing, the physical and mechanical properties of the main yarn can change
significantly, which affects the breakage of the threads on the loom. To reduce breakage in
weaving, it is necessary to carry out the sizing process with high quality.

The essence of the traditional sizing process lies in the fact that the main threads from the
warping shafts at a given tension are impregnated with a sizing solution, an excess amount of
dressing is removed from the threads when squeezing in the squeezing shafts, the sizing
threads are dried in a dryer to a certain humidity, the glued threads are separated and directed
on a weaving bow.

In this case, the dressing must meet the following requirements [1-2]:

> be sufficiently sticky and have a certain viscosity to cover the surface of the warp yarn
and partially penetrate deep into the thread,

> to create an elastic sheath on the threads, resistant to abrasion, not violating the flexibility
of the thread and not making the yarn brittle and stiff, and also not to crumble from the
yarn, both in the process of sizing and when processing the yarn on a loom;

> have a good affinity for the fiber, do not destroy the yarn and do not change the color of
the thread when sizing colored bases, are easy to remove and do not affect the color and
finish of fabrics, do not change their properties during use and storage;

» do not damage shafts and reeds on a loom, do not promote sticking of threads to dryer
drums;

» easy to remove from the surface of the yarn when desizing;
» To be cheap enough.

The quality of dressing is determined by a complex of physical and chemical properties, such
as: concentration, viscosity, degree and uniformity of dispersion of the adhesive material,
wetting ability, adhesive and cohesive properties.

The substances that make up the dressing composition can be divided into the following
groups according to their functional purpose: adhesives, splitters, softeners, hygroscopic
substances, antiseptics and water.

The main adhesive in the sizing of cotton threads is a natural polymer-starch (potato, maize,
corn, rice). To split starch grains into smaller particles that penetrate deep into the thread,
splitters are used: caustic soda, sulfuric acid and other acids.

Due to the fact that the textile industry consumes a large amount of a valuable food product -
starch for production needs, the issue of partial or complete replacement of it with chemical
materials is very relevant. With the development of chemistry and polymer technology,
chemical water-soluble adhesive materials have appeared that are not inferior in their
properties to starch products. These are mainly modified natural and synthetic polymers -
cellulose ethers and some esters, polyvinyl alcohol, polyacrylamide, etc.

The analysis of scientific data indicates that in world practice the following synthetic
polymeric compounds are used as sizing agents [3-5]:

v’ carbon chain polymers and their derivatives;
v polyoxy ( hydroxy ) compounds;

v polyamides;
v

various copolymers containing in the chain, along with such functional groups as -
COOH, -COO R, -OH, - N H ,, etc., aromatic radicals and unsaturated bonds.
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Foreign patents are known that describe sizing compositions based on synthetic high
molecular weight compounds, in particular, copolymers of styrene and maleic acid, polyvinyl
alcohol and its copolymers, polyvinylpyrrolidone , acrylic (methacrylic) polymers and
copolymers based on them, as well as many others. Note that they began to be used instead of
carboxymethyl cellulose, starch, gelatin, since these synthetic sizing compositions had
negative properties - a tendency to peel [6-11].

Currently, polyacrylamide is successfully used for sizing substrates. When sizing cotton yarn,
it has long been used as a partial substitute for foodstuffs. The dressing was usually 70%
starch and only 30% polyacrylamide, which gave good yarn properties. Subsequently, thanks
to the developments carried out, numerous compositions based on polyacrylamide, both 8%
and 6%, its alkaline or oxidative degradation products, and its other copolymers were used
[12-15]. The use of polyacrylamide made it possible to completely eliminate the use of
starch.

Other sources note [13-16] that synthetic and artificial sizing products, in comparison with
natural polymers, in particular starch, and have significant advantages, both in terms of
equipment productivity and sizing quality. In addition, the conditions for the implementation
of the sizing itself will be very simple. In this regard, cellulose ethers are more important.

Among the cellulose ethers with an adhesive effect, the most suitable for the sizing process is
carboxymethyl cellulose (CMC) with varying degrees of etherification and polymerization.
Indeed, it has a number of advantages over starch. It is easier to prepare a dressing from it,
since the addition of other substances (components) is not required. CMC dressing is well
retained on the yarn, stable during long-term storage and can be easily removed when washed
in hot water.

Ammonium salt of cellulose -glycolic acid also acts similarly to Na -CMC. Its advantage lies
in the possibility of plasticization due to organic amines and polyglycols, which makes it
preferable to use it in the process of sizing yarn from synthetic fibers [17-19].

Modification of polymers, as a rule, is carried out to improve their properties in the desired
direction, which practically makes it possible to obtain polymers with desired properties. The
use of modified polymers in sizing technology makes it possible to improve the quality of the
sizing and, as a result, reduce warp breakage in weaving, increase the speed of yarn
processing, and reduce dustiness. In the domestic and foreign literature, there are a large
number of works that consider the issues of obtaining sizing preparations based on modified
natural and synthetic polymers.

Of particular interest are drugs obtained from a natural polymer - starch - by modifying it
with nitrogen-containing compounds, in particular, low and high molecular weight amides,
amines, vinyl cyanides, salts of acrylic acids and their derivatives. At the same time, the
modified preparations contain carbaminic - O-CO- NH , urea - HN CO NH -, amide - CO
NH -, nitrile - C N, ammonium and other groups.

The presence of the above chemical groups in the preparations and the change in their
structure increases the adhesive ability and improves the technological properties of the sized
yarn.

The drugs obtained by modifying various starches with carbamide have found the greatest
application [20-24]. Modification is carried out in the process of preparation of dressing.
Modified starches contain carbaminic groups, which are similar in chemical structure to
urethane ones, as a result of which the elastic properties of their macromolecules are
significantly increased, which is reflected in the properties of the film formed on the sized
yarn. In works [25-27], it is indicated that the properties of the film depend on the number of
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hydroxyl glucoside groups linked by modifier groups. Starch modification is carried out as
follows: a starch suspension is prepared, and then carbamide pre-dissolved in 5-10 liters of
water is introduced and gelatinized according to the modes regulated in weaving industries.
The dressing obtained has slightly alkaline properties; its viscosity is somewhat lower than
the viscosity of the starch dressing. When using such a modified dressing, the increase in
yarn strength increases by 4-5%, and the warp breakage decreases by 8-10%.

Of practical value and theoretical interest in sizing technology are cationic starch
compositions containing 0.18-0.20% nitrogen. These drugs are obtained by reacting starch
with polyethylene amines [28], polyethylene polyamines, low molecular weight amides, and
ammonium salts of acrylic acids.

Chemical modification proceeds by the interaction of starch groups and amino groups of the
modifier. Modification products are cationic preparations containing carbamic , amine and
other groups, the presence of which also leads to an improvement in sizing ability due to an
increase in elasticity and adhesive properties.

An analysis of the literature data shows that a comprehensive study of sizing processes
continues to be a topical issue in our country and abroad. Methods for increasing the
efficiency of the use of starch continue to attract attention, and not only methods of its
chemical or physical modification are proposed, but also the improvement of their properties
by changing the components of the sizing composition.

Despite the large amount of research devoted to the issue of sizing the bases, the proposed
sizing compositions have certain disadvantages, so the search for new technical solutions
seems promising both from a practical and scientific point of view.

The search for new ways to develop sizing technology is dictated by the need to create
resource-saving and environmentally friendly technological processes, while improving the
quality of products without reducing labor productivity.

A very extensive literature is devoted to sizing compositions based on synthetic polymers. It
should be noted that abroad, the composition of the used composition is often hidden behind
its trade name, and for patentable compositions, very significant information, as a rule,
remains outside the scope of the published patent description.

There are examples of serious theoretical work, in particular, the study of the thermodynamic
aspects of the sizing process.

Fundamental studies carried out by the authors of works [29-35] indicate the possibility of
targeted synthesis of high - molecular compounds with a set of properties that ensure the
technological process of sizing and satisfy almost all requirements for adhesive preparations.
A promising direction that allows partially or completely freeing starches used in sizing is the
development of compositions based on binary mixtures of natural and synthetic
macromolecular compounds. Sizing based on binary mixtures is cost-effective and can
significantly reduce the consumption of both starches and synthetic polymers.

A very serious situation in the domestic textile and chemical industry, the lack of funds for
the development of environmental programs serve as the basis for the search for
compositions for sizing, consisting of starches and synthetic polymers, which are waste
products of high -tonnage industries and have adhesive, softening, antibacterial and other
properties. Such compounds can be: sodium salts of synthetic fatty acids,
polyoxyethylatedalkylphenols, amides, amines, alcohols, alkylarysulfonates , polyethylene
glycols , protein hydrolysates , and other products.

Thus, all sizing agents can be divided into starch products and synthetic materials. The choice
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of the sizing agent is due to a complex of adhesive, surface, rheological and viscous
properties, which, with minimal application to the threads, provide high physical and
mechanical properties of the sized threads. In unmodified form, starch products are inferior to
synthetic sizing agents, primarily in terms of film-forming and adhesive properties.

All of the above suggests that sizing compositions based on natural and synthetic
macromolecular compounds can be used as effective components of sizing compositions with
subsequent involvement of production waste. The present work is devoted to the solution of
this problem.

REFERENCES:

1. Tomasik P., Schilling R. Modification of starch by IR emanation.// Advances in
Carbohydrate Chemistry and Biochemistry; 2004, 59, p.19.

2. Padokhin VF, Blinichev VN, Lipatova IM, Moryganov AP Synergetic aspekt of
mechano- chemical technologies for producing gel-forming polymer materials with
optimal propertiees.//I1V Int. Conf. The problems of solvation and complex formation in
solutions. June 29- July. 2008. Ivanovo. Russia. p. 401.

3. Kirillova MN, Scheglova TL, Belokurova OV, Katkov 1V, Evaluation of the effectiveness
of new dressing compositions based on starch. Textile Chemistry, 1 (5) 2007.S. 76-78.

4. DumitrashPT , Spiders Yu.N. Experimental - industrial testing of the process of obtaining
dressing in the field of elastic vibrations.Thes.doc. Room Conf. On textiles and leather. -
lasi. Romania. May 14-16. 2012. S. 109.

5. Gandurin LI, Lopatina OP Trends in the development of sizing, taking into account
environmental and resource-saving problems // Zh.Teks.prom. — 2009.- No. 7. - S. 54,

6. Ostrovskaya AV, Dronova MI, Begunets VVV Optimization of the sizing process // J. Tex.
prom - 2003. - No. 6. - S. 36-37.

7. Kulikova 1V, Melnikov BN, Ledneva IA, Loseva LP Physico -chemical approach to the
selection of components of dressing compositions. G. Textile Chemistry No. 2 (11) 2007
p. 71-74

8. Amonov MR, Yariyev OM, Khafizov AR Physicochemical principles of developing the
composition of dressing components // Plastics. —M., 2013. -Ne6. -FROM. 32-34.

9. Amonov MR, DavirovSh.N., Kazakov AS, Yariyev OM Synthetic polymer composition
for sizing cotton yarn // J. Tex. Prom.- 2010. No. 6.-C.21-23.

10. Amonov MR Water-soluble polymer compositions based on local raw materials for use in
the production of cotton fabrics and the technology for their production: Dis.... Doctor of
Technical Science: -T., 2005.-8-10s.

11. SM Prusova , IV Ryabinina , AN Prusov , AP Moriganov. Modification of starch
dressing.“Textile” 4 (6) 2013.

12. Aibashev M.N. Influence of the composition of polymer mixtures on the rheological
properties of their solutions and adhesive size. Izv.In knotsTTP , 1994, No. 6, pp. 46-50.

13. Aggarwal VK Evaluation of starch and acrylic size. “Indian J. Text.Res.”, -1987.- 12. -
No. 2. - p.97-99

14. Dumitrash P. T., Paukov Yu.d ok.- Rum. Conf. for textiles and leather. - lasi. Romania.
May 14-16. 1992. P.19.

15. Rokita B., Biskup R., Ulanski P., Rosiak JM Modification of polymers by ultrasound

572



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

EUROPEAN MULTIDISCIPLINARY JOURNAL OF MODERN SCIENCE

treatment in aqueous solution // J. E-polymers, 2005, No 024.

Pruzinek J., Hola O. Starch degradation by irradiation.// J. Radioanal. andNucl. Chem.
1987. 118. No. 6. P. 427-431.

Fengwei _Xie , Long Yu, Hongshen Liu, Ling Chen.Starch Modification Using Reactive
Extrusion// Starch-Starke. 2006 Vol. 58, no. 3-4 April. P. 131-1309.

G onzalez ZM, Perez E. E..A proposed method to modified rice starch with hydrogen
peroxide.2001AACC _AnnualMeeting , Charlotte, USA.

Zavadisky A.E., Kulikova I.V., Ledneva I.A., X-ray analysis of sizing systems based on
starch and surfactants of various nature. // Textile chemistry, No. 1(13) 198.p.16

Lukasiewicz M., Achremowicz B., Bednarz Sz. Microwave-Assisted Oxidation of Starch
using Hydrogen Peroxide.// 9th ™M Electronic Conference on Synthetic Organic
Chemistry. ECSOC-9. November 1-30 , 2005.

Tomasik P., Schilling R. Modification of starch by IR emanation.// Advances in
Carbohydrate Chemistry and Biochemistry; 2004, 59, p.19.;

Higazy A., Bayazeed A., HebeishA..Synthesis and Applications of Reactive
Carbohydrates Part 1l: Graft Polymerization of Starch and Hydrolyzed Starches with
Acrylamide// Starch — Starke, 1987, Vol. 39, 9, p.319-322.

Lipatova I.M., Padokhin V.A. et al. Mechanochemical technologies for obtaining
modified starch thickeners // Textile chemistry. 1997.- No. 3 (12).- P. 60-61.

Lipatova |.M., Nuzhdina LV. New thickening and sizing preparations based on
mechanochemically modified starch. // Vestnik MGTA. -1994. -#2, -p.107-111.

Lipatova I.M., Yusova A.A., Ermoleva N.A., Moryganov A.P. Influence of intense
mechanical influences on the rate of oxidation of polysaccharides with potassium
permanganate.//Textile chemistry. -1995.- No. 2(7).- P. 85-89.

Padokhin VF, Blinichev VN, Lipatova IM, Moryganov AP Synergetic aspekt of
mechano- chemical technologies for producing gel-forming polymer materials with
optimal properties.//1IV Int. Conf. The problems of solvation and complex formation in
solutions. June 29- July. 1998. Ivanovo. Russia. p. 401.

Haspysosa, H. O., Uxtusiposa, I'. A., Kapumosa, I'. K., HaBpy3osa, V. O., lllykypos, U.
b., &AwmanoBa, X. U. (2019). CoBpeMeHHbIE AMArHOCTHMYECKHWE METOMBI Ui PaHHEro
BBISIBIICHUS 3a00JIeBaHU IIEHKH MaTKH. [Jokmop axbopomnomacu, (4), 77-82.

AwmonoB, M. P., Paz3zokoB, X. K., PaBmianos, K. A., Maxunos, A. A., Hazapos, 1. 1.,
&Awmonosa, X. U. (2007). UccnenoBanue penakcallmOHHBIX CBOMCTB XJIOMYATOOYMaKHOM

OpPSOKH,  ONUIMXTOBAHHOW — MOJMMEPHBIMH  KOMITO3UIUAMHE. Y30eKCKUil — XUMUYeCKuil
arcypuan, (2), 27-30.

Apues, O. M., AmonoB, M. P., AmonoBa, X. U., &Maxumos, A. A. (2007). Ouenka
PEOJIOTUYECKUX CBOWCTB TMOJUMEPHOM KOMIIO3WIIMM HA OCHOBE NPHPOAHBIX U
CUHTETUYECKUX MOAUMEPOB. Komnozuyuonnvlemamepuanwl: Hayuno-mexnuveckuu u
npouseoocmeennviiicyprar, (1), 6-10.

Shukurov, 1. B., &Amonova, H. I. (2020). Glutathione metabolism and its state in acute
pancreatitis depending on the body's antioxidant status. EUROPEAN JOURNAL OF
PHARMACEUTICAL AND MEDICAL RESEARCH.ejpmr, 7(3).

AmonoBa, X. W., &Comukoma, C. HI. (2020). Keiic kak 3¢ dEeKTUBHBII METO

573



32.

33.

34.

35.

EUROPEAN MULTIDISCIPLINARY JOURNAL OF MODERN SCIENCE

OperojaBaHuss ~ XMMHYECKMX  HAayK B BBICIIHX  MEIUIIMHCKUX  YY4EOHBIX
3aBeJicHUsX. Becmuuxnayku u obpaszosanus, (19-2 (97)), 52-54.

Uxtuspora, I'. A., Tamkuxomkaes, 3. A., AxmaroBa, J[. A., &AmonoBa, X. 1. (2013).
3arycTki  Ha OCHOBE KapOOKCHMETWJIKpaxMaia U aKpuiaToB Il HAaOMBKHU
TKaHel. Kumésakumeémexnonozuscu.-Towxenm, (4-C), 65-67.

AwmonoBa, X. W., Pasmanos, K. A., & AmonoB, M. P. (2008). OuneHka BO3MOKHOCTH
MPUMECHECHHS CEPHUIIMHA I MOBBIIICHUS 3()DPEKTUBHOCTH NUTUXTOBAHUS XJIOMYATOOY-
Ma)KHOM npsiku. Komnosuyuonnviemamepuanet, (4), 66-68.

AwmonoBa, X. M. (2008). Peomormyeckne CBOMCTBA BOJHBIX PAaCTBOPOB IOJIMMEPHOMN

KOMITIO3UIIMKN U HUX BIUAHHUEC Ha I_HJ'II/IXTYIOH_II/Iﬁ 3(1)(1)6KT. KOMI’IOS’ML{MOHHbZeMamepuaJlbl,
(2), 32-36.

AwmanoB, M. P., Conukoga, C. I1I., AmonoBa, X. U., &Uxtusposa, I'. A. (2007). Bausiaue
COOTHOILICHUS KOMIIOHCHTOB MOJIMMEPHOMN KOMIIO3HITUU Ha CBOMCTBa
sarycreit. [lnacmuueckue maccwt, (7), 45-46.

574



