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раза, о чем свидетельствует рост данного 

показателя до 102%.  

Также выявлено, что показатели капил-

лярность у ткани, обработанной предлагае-

мым аппретом, снижаются в 1,6 раза по 

сравнению с исходной тканью.  

Выявлено, что предлагаемый способ от-

делки одновременно обеспечивает повыше-

ние прочности к истиранию ткани в 1,6 – 2,2 

раза, а разрывной нагрузки в 1,1 – 1,3 раза. 

На основании ИК-спектроскопических 

исследований выявлены возможные механиз-

мы образования комплекса между компонен-

тами композиции. 

Таким образом, установлено, что аппре-

тированная хлопчатобумажная ткань сос-

тавом на основе ПВП, бензойной кислоты и 

ПВА имеет улучшенные антимикробные и 

водоотталкивающие свойства, в результате 

чего не разрушается микроорганизмами в ус-

ловиях эксплуатации, а также одновременно 

резко снижается ее загрязняемость, облег-

чается уход, значительно улучшается внеш-

ний вид и повышается носкость изделий за 

счет придания ей водоотталкивающих свойств. 
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ЖҮН ӨҢДЕУ ӨНДІРІСІНІҢ ҚАЛДЫҚТАРЫНАН АЛЫНҒАН БЕЙМАТА 

МАТЕРИАЛДАРЫНЫҢ ТҰТЫНУ ҚАСИЕТТЕРІН ЗЕРТТЕУ 
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Тұрмыстық және өнеркәсіптік қалдықтардың үздіксіз шығуын және жинақталуын 

жою, даулы экологиялық және экономикалық мәселе болып табылады. Осыған байланысты 

қалдықтарды қайта өңдеу саласындағы ғылыми зерттеулер және өндірісте пайдалануды 

талдау өзекті мәселе болып отыр. 

Мақалада жүн және мақта қалдықтары талшықтарынан алынған бейматаларды 

өңдеу және өндіру, сондай-ақ қоспалардың құрамындағы талшықтардың тиімді пайыздық 

арақатынасын анықтау туралы мәліметтер ұсынылады. Оңтайлы талшықты компози-

цияны құру үшін жүннен және мақта талшығынан алынған әр түрлі пайыздық қатынас-

тағы бейматалдың тәжірибелік үлгілері әзірленді. Үлгілердің физико-механикалық және 

тұтынушылық қасиеттерін зерттеу нәтижесінде оңтайлы 3 нұсқа таңдалды. 

 

Негізгі сөздер: жүн, жүн қалдықтары, инетесімді тәсілмен алынған беймата, физико-

механикалық қасиеттер, тұтынушылық қаситеттер, талшықтық құрам.  

 

ИССЛЕДОВАНИЕ ПОТРЕБИТЕЛЬСКИХ СВОЙСТВ НЕТКАНЫХ МАТЕРИАЛОВ 

ИЗ ОТХОДОВ ШЕРСТОПЕРЕРАБАТЫВАЮЩИХ ПРОИЗВОДСТВ 
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Утилизация непрерывно накапливаемых бытовых и промышленных отходов производ-

ства и потребления – острая экологическая и экономическая проблема. В этой связи 

высокую актуальность приобретают научные исследования в области переработки отходов, 

анализа возможностей его повторного использования при производстве.  

В статье предлагаются данные по разработке и получению нетканых материалов из 

отходов переработки волокон шерсти и хлопка, и выявление эффективного процентного 

соотношения волокон в смеси. С целью установления оптимального волокнистого состава были 

выработаны экспериментальные образцы нетканых полотен с различным процентным 

соотношением волокон шерсти и хлопка. В результате исследования образцов на физико-

механические и потребительские свойства были выбраны 3 варианта с оптимальной смеской. 

 

Ключевые слова: шерсть, шерстяные отходы, иглопробивные нетканые материалы, 

физико-механические свойства, потребительские свойства, волокнистый состав. 

 

Introduction 

In Kazakhstan, there is an acute problem 

of recycling agricultural products, in particular - 

wool. As of recent years, about 30 thousand tons 

of wool is produced and recycled in Kazakhstan. 

The remaining wool waste of large-scale 

production is exported uncontrollably, unused 

waste of small production is not recycled, it is 

lost and transported to landfills. By entering the 

environment and accumulating in significant 

volumes (hundreds of tons), such wastes are 

sources of pollution of the soil, water and air. 

One of the ways of processing such wastes is 

their use in the production of non-woven materials, 

as currently the use of non-woven materials are 

marked by high demand and competitiveness in the 

market compared to other materials of the textile 

industry. This is due to the fact that the production 

cycle of non-woven materials from obtaining of 

fibrous raw materials to the production of 

completed products is several times shorter than the 
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technology for producing classical types of textiles 

and does not require large-scale funds, and the 

widest range of unique properties allows them to be 

used in various spheres of human activity. A 

variety of, sometimes unique properties of non-

woven materials admitted to apply in various fields, 

from medicine to construction of buildings, 

structures, motorways [1]. 

Today non-woven materials are produced 

both disposable and reusable. They can combine 

elasticity, softness and strength; serve as 

drainage, membrane and filter materials. They 

can be given the properties of water resistance 

(or conversely, increased absorbency capacity), 

incombustibility, bacteriostatism, etc. [2]. 

Objects and methods of research  

The objects of the study are: wool waste 

and non-woven material from waste fibers of 

wool and cotton. 

Wool fibre has a unique place in the fibre 

market despite stiff competition from man-made 

fibres because of its specific properties, such as 

softness and high thermal insulation. Because of 

the lack of demand, global wool production 

decreased by 50% over the past decade. However, 

it will increase in developing countries such as 

China and India and is expected achieve to a total 

of 1500 million kg at the end of 2030. The focus of 

sheep development was essentially on the 

improvement of quality and quantity of wool by 

using different types of breeding and management 

practices. Improvement of sheep through breeding 

strategies should involve decisions regarding 

objectives and approaches to bringing genetic 

improvements for quality wool used for carpets and 

apparel. There is a steady market and supply exists 

in the fine wool market owing to quality processing 

facilities and its use in apparels [3]. 

Wool fibers contain much higher levels of 

impurities than cotton fibers. Waxes, suint (perspi-

ration salts), vegetable matter, and dirt can account 

for as much as 50% by weight of the wool fiber 

[4,5]. 

In order to establish the optimal fiber 

composition, experimental samples of non-

woven fabrics with different percentages of wool 

and cotton fibers were developed. 

As result of the study of samples for 

physico-mechanical and consumer properties 3 

options were selected with optimal mixing: 

- homogeneous material produced from 

100% wool; 

- two-component non-woven material 

produced from cotton and wool in the ratio of 

50% to 50%; 

- two-component non-woven material 

produced from cotton and wool in the ratio of 30% 

to 70%. 

Samples of non-woven fabrics were 

dеveloped by the method of needling of 

canvases, produced from waste wool and cotton 

spinning and processing industries. 

In order to analyze the physical-mechanical 

and consumer properties of the produced non-woven 

materials were conducted laboratory studies. 

The values of significant indicators of the 

studied samples of non-woven materials are 

presented in table 1. 

 
Table 1 - Physico-mechanical indexes of samples of non-woven materials produced by needle-punched method 

 

Physical and mechanical properties Mix options 

1 2 3 

Surface density, g m2 131,6 316,0 245,2 

Thickness, mm 2,4 2,1 2,7 

Breaking load, N 

- longitudinal direction 

- transverse direction 

198 

110,2 

179,5 

91 

210,1 

143 

Explosive elongation,% 

- longitudinal direction 

- transverse direction 

 

8 

12 

 

4 

9 

 

6 

8 

Electrostatic tension 

 fields, sq/m 
0,42 0,36 0,35 

Sorption properties: 

- hygroscopicity, % 

- capillarity, % 

 

7,47 

11,3 

 

6 

7 

 

8,5 

9,5 

Permeability: 

- air permeability, dm3/ m2s 

 

115 

 

121 

 

126,2 
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Results and their discussion 

According to the results of determining the 

breaking load, it was shown that the most 

durable in both the longitudinal and transverse 

directions are samples of non-woven materials, 

which produced from the mixture No. 3 (70% 

wool and 30% cotton). The magnitude of the 

breaking load of non-woven materials is higher 

in the longitudinal direction, since in this 

direction non-woven materials have better 

strength properties. Also, the physical properties 

of this non-woven material (3-option) do not 

exceed the standard and have good performance. 

All experimentally produced non-woven 

materials meet the requirements of the technical 

regulations of the Customs Union TR TS 

017/2011 "On the safety of light industry 

products" and comply with the significance of 

regulatory documentation, and can be used as 

nonwoven materials for the manufacture of 

quilted blankets. 

A quilt was made from the obtained 

nonwoven material in the recommended ratio of 

the mixture (No. 3) of wool and cotton fiber waste.  

 

 
Figure 1 - Physico-mechanical properties of the samples of non-woven materials 

 

A quilt was made from the obtained nonwoven material in the recommended ratio of the mixture (No. 

3) of wool and cotton fiber waste.  

 

 
 
              Figure 2 - nonwoven fabric                                 Figure 3 - quilt blanket 

 

In order to analyze the physical and mechanical properties of the quilted blanket, were conducted 

laboratory studies. The values  of significant indicators of the studied samples are presented in table 2. 
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Table 2 - Physical and mechanical properties of quilted blankets 

 

№ Physical and mechanical 

properties 

Test methods 

 

Requirements Actual result 

1 Shrinkage after washing  

and drying 

ISO 6330-2011 

 

+2/-4%  -1,5% 

2 Thermal resistance level BS 5335 4.6 to 6.5 m2 • ° С / W 5,06 m2 • ° С / W 

 

As a result of the research, it was established 

that the physico-mechanical properties of the 

received quilted blankets do not exceed the 

standard and have good indicators. 

Conclusion  

The study found that the production of two-

component non-woven materials from waste wool 

and cotton in the recommended mix ratio (No. 3) is 

appropriate, since: 

- they have sufficient strength, good physico-

mechanical and consumer properties and can be used 

as non-wovens for household purposes; 

- the production cycle is shortened with a 

decrease in the number of technological 

transitions, which allows to increase labor 

productivity and obtain a sufficiently low cost 

product due to a reduction in production space; 

- increases economy of high-quality raw ma-

terials from natural and chemical fibers, due to wide 

use of industrial wastes and secondary raw materials; 

- allows to expand the range of textiles due to 

the effective replacement of the range of wool blend 

and blended fabrics developed by non-woven fabrics. 
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В статье описывается разработанный способ установления степени поражения зерна 

пшеницы головневыми грибами, позволяющий определить его нетоксичный уровень, повысить 

точность измерения и надежность полученных результатов, обеспечить простоту  обработки 

результатов, позволяющий предотвратить дальнейшую порчу зерна пшеницы и обеспечить его 

сохранность без снижения качества. Поскольку головня снижает урожай, ухудшает качество 

зерна и зернопродуктов, улучшение санитарного состояния зернового сырья является актуаль-

ной проблемой. Установлено, что разработанный способ позволяет существенно сократить 

расходы на проведение анализа на 300-320 рублей, сократить время на проведение анализа на 20-

25 минут, уменшить погрешность измерения с 15% до 10%.  

 

Ключевые слова: зерно пшеницы, споры головневых грибов, детектирующее устройство, 

сенсор, комбикормовая промышленность. 
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