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pasza, O uYeM CBHJETENBCTBYET POCT JaHHOTO
mokazarest 10 102%.

Taxoke BBISBICHO, YTO TOKA3aTEIH KaIlvl-
JSIPHOCTH y TKaHU, 00paboOTaHHOW Ipejarae-
MBIM ammpeToM, CHIKaiTcs B 1,6 pasa mo
CPaBHEHMIO C UCXOAHOUW TKaHbIO.

BrIisiBICHO, UTO MpeaaraeMbiii criocod oT-
JICJIKK  OJTHOBPEMEHHO 00eCIe4rBaeT TOBBIIIE-
HUE MPOYHOCTH K UCTHPaHHWIO TKaHu B 1,6 — 2,2
pasa, a pa3psiBHOM Harpy3ku B 1,1 — 1,3 pasza.

Ha ocnoBanun UK-cekTpoCcKONMMYECKHUX
WICCIIETOBAHUN BBISBICHBI BO3MOYKHBIE MEXaHH3-
MBI 00pa30BaHUsl KOMIUIEKCA MEXAYy KOMIIOHEH-
TaMH KOMITO3UIIUH.

Takum 06pa3oM, yCTaHOBIIEHO, YTO arpe-
TUPOBaHHAs XJIOMYaTOOyYMaXkHasi TKaHb COC-
TaBoM Ha ocHoBe IIBII, GeH30iiHOM KHUCIOTHI U
I[IBA wumMeeT ynydlleHHbIE AHTUMHKPOOHBIE H
BOJOOTTAJIKHBAIOIINE CBOWCTBA, B peE3yNbTaTe
YEero He pa3pyliaeTcs MEKPOOPTaHU3MaMH B yC-
JIOBUSX JKCIUTyaTalllH, a TaKXe OJHOBPEMEHHO
pPE3KO CHIDKAeTCs €€ 3arps3HAEeMOCTh, OOIer-
YaeTcss yXoJ, 3HAYNUTENbHO YIIydIlIaeTcs BHEII-
HUW BUJ W TOBBIIIACTCS HOCKOCTh HM3ACTHUI 3a
CYET NPUAAHUS €l BOJOOTTAIKUBAOIINX CBOMCTB.
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RESEARCH OF CONSUMER PROPERTIES OF NON-WOVEN MATERIALS FROM
WASTES OF WOOL-PROCESSING INDUSTRIES

ZH.T. BUGYBAY, |.M. JURINSKAYA, A.N. ASSANOVA

(Almaty Technological University)
E-mail: bugybay.zh@mail.ru

Disposal of continuously accumulated household and industrial wastes of production and
consumption is an acute environmental and economic problem. In this regard, scientific research in
the field of waste recycling and analysis of its reuse in production are becoming highly topical.

The article examines the consumer properties of needle-punched non-woven materials from
waste processing fibers of wool and cotton, as well as to establish the optimal fibrous composition were
developed experimental samples of non-woven fabrics with different percentage ratio of fibers. The
studied samples of non-woven fabrics were developed by the method of needling of canvases produced
from waste of wool and cotton spinning and processing industries.

Keywords: wool, wool waste, needle-punched non-woven materials, physico-mechanical
properties, consumer properties, fibrous composition.
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"KYH OHJIEY OHIIPICIHIH KAJJABIKTAPBIHAH AJIBIHFAH BEIMATA
MATEPHUAJIJAPBIHBIH TYTbIHY KACUETTEPIH 3EPTTEY

JK.T. BYFBIBAH, U.M. JUKYPUHCKAS, A.H. ACAHOBA

(AIMATBI TEXHOJIOTUSJIBIK YHUBEPCUTETI)
E-mail: bugybay.zh@mail.ru

TypmoicmolK jHcane eHepKaCinmiK KaaoblKmapowll, Y30IKCi3 WbIZYbIH HCIHE HCUHAKMATIYbIH
24€010, 0aybl IKOJI0ZUATIBIK HCIHE IKOHOMUKATBIK Macene 601bin maowvliaost. Ocvlzan 6ailianbicmbl
KaioblKmaposvl Kaiima 6HOey CANACbIHOAZbL 2blIbIMU 3epmmeynep JHcaHe OHOIpicme namioanamnyobl
manoay e3ekmi macesne 6071bln Omulp.

Makanaoa xcyn dcane makma Kaa0blKMapvl mMAiuiblKmapblHAH QIbIHEAH Oellmamanapobl
oHOey JHcaHe OHOIPY, COHOAlI-AK KOCRANApOblH KYPAMbIHOAb! MATUIBIKIAPObIY MUIMOL NATIbI30bIK
apaKkamulHACLIH AHBIKMAY MYpanbl ManiMemmep YColHbL1a0bl. OHmMAaiinbl maaublKmol KOMRO3U-
UUAHBL KYpY YWiH HCYHHEH JHCIHe MAKMA MATUbIZbIHAH AJIbIH2AH 2P MYPJli RAlbI30bIK KAMbIHAC-
mazel Oeiimamanovlyy, maxcipubenik yazinepi azipaenoi. Yneinepoin (u3uKo-mexaHukaavly HcoHe
MYMbIHYWbLIbIK KACUEnMePIH 3epmmey HOMudcecinoe OHmailivl 3 HycKa maHoauiosl.

Herisri ce3aep: #yH, *KYH KaJAbIKTapbl, HHeTeCiMl TOCIMEH ajJbIHFaH Oelimara, (pU3MKO-
MEXaHNKAJIBIK KacHeTTep, TYTHIHYIIBLIBIK KACHTETTeP, TAJMBIKTHIK KypaM.

HCCJEJJOBAHUE MMOTPEBUTEJIBLCKAX CBOMCTB HETKAHBIX MATEPHAJIOB
N3 OTXOJ0OB HIEPCTOIIEPEPABATBIBAIOIIUX ITPOU3BOACTB

JK.T. BYTBIBAH, UM. JUKYPUHCKAA, A.H. ACAHOBA

(ATMATUHCKHUI TEXHOJIOTMYECKUIl YHUBEPCUTET)
E-mail: bugybay.zh@mail.ru

Ymunusauus nenpepvieno naxanaugaemvix 6blmosbIX U HPOMBIUIAECHHBIX OMX0008 NPOU3EO0-
cmea u nompedneHus — ocmpas IK0JI0ZUYECKAs U IKOHOMUYeEcKas npoonema. B rmoit cesasu
6LICOKYIO AKMYANbHOCMb RPUOOPEMAlOm HAYUHbIE UCCIE006AHUA 8 00 1ACmU NEPEPABOmMKU OMX0008,
AHAU3A 803MOICHOCHEIL €20 NOBMOPHO20 UCHOIL306AHUS RPU RPOU3BOOCHIBE.

B cmamve npeonazaromca Oamnvle no papatomke u NOAYUEHUIO HEMKAHBIX MAMEPUAIOE U3
0mx0008 NEPEPAdOMKU B0JIOKOH WIEPCMU U XJIONKA, U 6blAGleHue IPPHeKmueHoz0 npoUeHmHozo
coomuowenus 6010KoH 6 cmecu. C yeblo yCmanosieHus ONMUMAIbHO20 6010KHUCHIO020 COCIMAsa ObLiu
6LIPAGOMANDBL  IKCNEPUMEHMATIbHbIE 00pPA3UbL HEMKAHBIX NOJIOMEH ¢ PA3TUYHLIM HPOUECHMHBIM
COOMHOWEHUEM 60JI0KOH wepcmu u Xaonka. B pesynvmame uccnedosanus oopasyoe na gusuxo-
MexanuyecKue u RompedumenvcKue ceoiicmea dviu evlopanst 3 6apuaHma ¢ ONMUMANILHOU CMECKOI.

KiioueBnble ciioBa: EepCTh, MEPCTAHBIC 0TXO0/bI, I/IFJIOHI)OﬁI/IBHLIe HETKAHbIC MaTepHaJIbl,
(l)l/l?.l/lKO-MeX&lHI/I‘leCKI/IC CBOﬁCTBa, HOTpeﬁI/ITeJIbCKI/Ie CBOﬁCTBa, BOJIOKHUCTBII COCTaB.

Introduction volumes (hundreds of tons), such wastes are

In Kazakhstan, there is an acute problem sources of pollution of the soil, water and air.
of recycling agricultural products, in particular - One of the ways of processing such wastes is
wool. As of recent years, about 30 thousand tons their use in the production of non-woven materials,
of wool is produced and recycled in Kazakhstan. as currently the use of non-woven materials are
The remaining wool waste of large-scale marked by high demand and competitiveness in the
production is exported uncontrollably, unused market compared to other materials of the textile
waste of small production is not recycled, it is industry. This is due to the fact that the production
lost and transported to landfills. By entering the cycle of non-woven materials from obtaining of
environment and accumulating in significant 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
developed 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 m? 131,6 316,0 245,2
Thickness, mm 2,4 2,1 2,7
Breaking load, N 198 1795 210,1
- Iongltudmal_dlre_ctlon 110.2 91 143
- transverse direction
Explosive elongation,%
- longitudinal direction 8 4 6
- transverse direction 12 9 8
E_Iectrostatlc tension 0,42 0,36 0,35
fields, sg/m
Sorption properties:
- hygroscopicity, % 7,47 6 8,5
- capillarity, % 11,3 7 9,5
Permeability:
- air permeability, dm%/ m?s 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

m Option 1

24 1 27
»5.;\ B s

Surface density, g Thickness mm

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.

mOption2 = Option 3

110,2 =

Explosive load in Explosive loading
/m2 the longitudinal
direction, N

in the cross
direction, N

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

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

Figure 3 - quilt blanket

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

Ne | Physical and mechanical
properties

Test methods

Requirements Actual result

1 | Shrinkage after washing
and drying

I1SO 6330-2011

+2/-4% -1,5%

2 | Thermal resistance level BS 5335

46t065m*+°C/W |506m?«°C/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;

V]IK 633.85:664.8047
MPHTH 65.01.81

- 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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CEHCOPOMETPUYECKOE OIIPEAEJEHUE _
CTEIIEHHU ITOPAKEHU S 3EPHA ITIIEHUIBI 'OJIOBHEU

JLU. JIBITKUHAY, E.C. HIEHIJOBAY, O.A. AITAJIUXUHAY,
M.K. KYPMAHAXBIHOBA?, 111.A. AB)KAHOBA?, M.C. CEPUKKbBI3bI?

(*Boponesxckuii rocyiapcTBeHHbII YHHBEPCHTET HHKEHEPHBIX Texnosoruii, Pocensi, Boponex)
((AamaTuHcKuii TexHoIorMYecKkuii yausepeurer, Kazaxcran, AimMarsbi)
E-mail: molya_kanatkyzy@mail.ru, oxana2031@mail.ru

B cmambe onucvieaemca pazpabomaunmsvlii cnocod yCmanosieHus CHeneHu NOpaj)3ceHus 3epHa
RUIEHUUBL 20]I06HEBLIMU ZPUOAMU, NO3GONAIOWUIL ONPEOCIUmMb €20 HEeMOKCUYHBLIL YPO6EHb, NOGbICUMb
MOYHOCHb UBMEPEHUS U HAOEIHCHOCHb NOTIYYEHHBIX PE3YTbMAnos, 00ecneuums RPOCHomy 00padomxu
pe3yibmamos, no360AI0WNIL RPEOOMEPAMUMb OAbHEHUYI0 NOPYY 3ePHA RULEHUUbL U 0Decnedyums e2o
coxpannocmy 6e3 cnudcenusn Kawecmea. IlockonvKy 20n106nsa chudcaem ypodicaii, yxyouiaem Kauecmeo
3epHa u 3epHORPOOYKMO8, Yiyuuienue CAaHUMApPHO20 COCMOAHUA 3€PHOBOZ0 CbIPbA AGNACMCA AKMYATlb-
HOUl npobnemoil. Ycmanosneno, umo pazpadomanuvlii CROCOO NO360JIAEHM CYULECHEEHHO COKPAMUMD
pacxoowt na npoeedenue ananuza na 300-320 pyoaeii, cokpamums épems na npoeedenue ananusza na 20-
25 munym, ymeHuwiums nozpeutHocms uzmepenus ¢ 15% oo 10%.

KawueBble cjaoBa: 3€PHO NMIICHUIBI, CIIOPbI IFOJIOBHEBLIX FpﬂﬁOB, AETCKTUPYIOLIEC yCTpOﬁCTBO,

CeHCOp, KOMOMKOPMOBAs NNPOMBINITIEHHOCTD.
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