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The article presents data on the development of technology for the preparation of cotton fabrics for subsequent
coloring processes and final finishing. Improving the quality of products in the process of preliminary preparation of
fabrics is associated with the development of highly efficient technologies using textile auxiliaries, new chemical and
physical methods for intensifying ongoing processes. Technologies have been developed for the preparation of cotton
fabrics aimed at obtaining the required level of physical and mechanical characteristics of materials. The optimal
parameters for the preparation of technological solutions, concentrations of chemicals, the ratio of components in the
solution, temperature and duration of the process were selected. The qualitative parameters of the treated tissue,
capillarity, degree of whiteness, and discontinuity characteristics were studied. A periodic and continuous method of
preparing cotton fabrics is proposed, ensuring the removal of non-fibrous impurities from harsh fabrics, which will
improve the quality of the treated fabric by increasing capillarity and whiteness, reduce energy consumption and
duration of the process. The obtained research allows us to build modern and promising, economically justified
technological processes for the preparation of textile materials made from natural, chemical fibers and their mixtures.

Keywords: textile materials, concomitant impurities, textile auxiliaries, finishing preparations,
technological processes of preparation, decoction, bleaching, final finishing of textile materials,
consumer characteristics.
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B cmamuve npedcmagnensvt dannvie no pazpadbomke mexuoao2un HO020MOoBKU Xa0n4amooymMaxicuvlx mraHe
K ROC/1e0YIOMUM NPOUeccam Koa0pupo8anus U 3aKnouumensoii omoenke. Ilosvluienue Kkauecmea vInycKaemoii
npoOyKyuu 8 npoyecce nPedsapumMenbHoll NHO020MOEKU MKAHEl C8A3AHO C PA3PAOOMKOU 8blCOKOIPheKmusHbIX
MexXHOI02Ull C UCNONb306AHUEM MEKCHMUTbHO-8CHOMOZAMEIbHBIX Gel{eCME, HOBbIX XUMUUECKUX U pu3uyeckux
cnocoboé unmencugukayuu npomexKarwux npoueccos. Pazpabomanst mexnonozuu no nodzomoeke
XJIONYAMOGYMANCHBIX MKAHell, HANPAIeHHble HA NOJIy4YeHUe MmpedyemMozo  YPOGHA (Hu3UKO-MeXaHUYecKux
xapakmepucmuk mamepuanos. Ilooobpanvt onmumanvhvlie napamempovl HPUZOMOBIEHUA HMEXHOI02UYECKUX
Pacmeopos, KOHUEHMPAYUU XUMUYECKUX 6EU{eCHE, COOMHOUIeHUEe KOMHOHEHMO08 6 PACMEope, meMnepamypa u
onumenvnocmsy npoyecca. Hccnedosanvl kauecmeeHHvle nHoKazameau 00padomanHoil MmKaHU, KAnuiisapHOCHIb,
cmenenv Oenusmnvl, paspvienvie xapaxmepucmuku. IIpeonosicenvt nepuoouueckuil u He-nPepovlGHLIEL CHOCOOBL
n0020MOBKU XTIONYAMOOYMAICHBIX MKAHEl, obecneuusaioujue yoanenue u3 CypoevlX MKaHell Hee0J10KHUCHbIX
npumeceil, Komopbvle n0360J1M NOBLICUMb KAYECMEEHHblE NOKA3Ame1u 00padomanHoll MKAHU 34 CYen NOGbIUEHUS
KAnuinapHocmu u cmeneHu Oenu3nvl, CHUUMmMb IHepzozampamsl U OaumenvHocmy npouecca. Ilonyuenuvie
UCCNIe006AHUA  NO360NAM  CHIPOUMbL  COGDEMEHHbIE U  NEPCHEeKMUGHbBIE, IKOHOMUUECKU O0DOCHOBAHHbBIE
mexHo02u"YecKue npoyeccbl HOOZ0MOBKU MEKCHMUILHBIX MAMEPUANos, U3Z0MOGIEHHbIX U3 HPUPOOHBIX,
XUMUUECKUX 80JIOKOH U UX cMecell.

KiaroueBble cjioBa: TeKCTHJIbHBIE MarTepuajbl, CONMYTCTBYIOIIUE NPHUMECH, TEKCTUJILHBIC BCIIO-
MoraTreJibHbI€ BeIeCTBA, OTACJIO0YHbIC NpPpenapaTbl, TEXHOJOITHYE€CKHUE NMPOUECCHI MOATO0TOBKHU, 0TBapKa,
6eJ1eHne, 3AKIIOYUTEIbHAsA 0TACJKA TEKCTUWIbHBIX MaTepuajaoB, HOTpeﬁl/ITe.IIbCKI/Ie XapaKTCePUCTUKU.
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Maxanaoa maKkma mamanapeln 605y JHcaHe COH2bl OHOEY npoyecmepine 0aiiblHOAy MexXHON02UACHIH d3ipiey
Ooubinwma Odepexmep ycoiHwlizan. Mamanaposl andvlin ana OaublHOAY RPoyecinoe OHIMHIH CANACHIH APHMBIPY,
npoyecmepoin KapKblHObLIbIZLIH ADMMBIPYObIH HCAHA XUMUAIBIK JHCIHE PU3UKANBIK 20iCmePiH, COHOANl-aK MOKbIMA-
KoMeKwi 3ammapovl KOJ10AHA OMbIPbIN, HCO2APbl MUIMOI meXHOoa02uAnapovl azipaeymen oaiinanvicmol. Kascemmi
DuU3UKANBIK-MEXAHUKANBIK CUNAMIMAMATAPLL Oap Mamepuanoapobl  aiy MAaKCamslHOA MAKMa Mamanapvli
oaiivinoay mexnonozuanapol a3ipaendi. Texnonozuanvik epimindinepoi Oaivinoayovlyy onmaiiivsl napamempiepi,
XUMUATIBIK 3amMMmMapobly KOHUEeHMpPAayusacol, epiminoioezi KomnoHeHmmepoiy apaKamslHAcbl, memnepamypa meH
npouyecmiy y3aKmui2ol manoaidvl. OHoenzen Mamauvly Cananvlk KOpcemkiuimepi, KAnuaiApaviebl, a2apyblHblH
oapesceci, rncelpmuly cunammamanapvl 3epmmendi. Maxkma mamanapvin Ke3eHOiK dcane y30iKci3 Oauvinoay
a0icmepi ycoiHbLIOBL, 0J1AD MAOUU MAMANAPOAH KOCRANAPObl AIbIN MACMAYObl KAMIMAMACH3 emeodi, Oy oHoel2eH
MAmaHnwly, CAnanvl KOPcemKiuimepin apmmolpy2a, KAnUinapasl2bl MeH aA2apyblHblH 02Pedcecin cakcapmyzaa,
IHEpzUs WILIRBIHOAPLIH A3AUMY2a JHCIHE NPOUECHmiH Y3aKmbleblH KblCKAPMY2a MYMKIHOIK 0epedi. AnviHeaH
3epmmeynep maduu, XUMUANLIK MATWBIKMAPOAH JCIHE O01apObly, KOCHANAPBLIHAH MHCACATI2AH  MOKbIMA
Mamepuanoapvli  OaublHOAYOblH, 3AMAHAYU  JICIHE NEPCHEeKMUBANbl, IKOHOMUKANBLIK MYPEblOAH MmUimoi
MexXHON0ZUATIBIK NPOoUecmepin Kypy2a MyYMKIHOIK Oepeoi.

Herisri ce3nep: TeKCTWIb MaTePHAJIAPbI, KOCHAJIAP, TEKCTWIb KOMEKII 3aTTapbl, 6HIEY Ipe-
naparTTapbl, TeXHOJIOTMSIBIK IpoueccTepai asipJey, KailHaTy, aFapTy, TeKCTHJIb MaTepHAIJAapbIH
COHFBI 6H/IeY, TYTBIHYIIBLIBIK CHIATTAMAJIAPHI.

Introduction regard, it is necessary to know the structure and
Preparation of fabrics for dyeing and properties of non-cellulose impurities, which must
printing is a set of processes that ensure the be destroyed and removed during the preparation
removal of non-fibrous impurities from harsh of cotton materials [7-9].
fabrics in order to give them the ability to quickly Currently, training is carried out on con-
and evenly wet with water and stable whiteness. tinuously operating equipment or on high-per-
The substances to be removed include natural formance batch machines. To increase labor pro-
impurities that accompany natural fibers, and ductivity, separate operations are combined in the
chemical materials applied to fiber and yarn in the preparation of textile materials. However, in this
processes of their manufacture and processing. For case, it must be remembered that the properties of
fabrics made of natural fibers, such materials textile materials do not deteriorate.
include natural cellulose satellites, oilers and The preparation of fibrous materials for
dressings, residues of fatty and sweat substances, dyeing and printing is a complex process and in-
cellulose impurities, sericin, waxy substances, fatty volves a large number of operations. Technologi-
emulsions and soaps applied before twisting and cal processes and equipment for chemical puri-
weaving [1-3]. fication of fibrous materials are determined by the
Harsh fabrics containing these impurities are nature of impurities and the strength of their bond
poorly wetted with water, it is almost impossible to with the fiber, the chemical, physico-chemical
get bright, uniform, saturated and durable colors on structure of the fiber and its properties.
them. In the process of preparing fabrics for dyeing The process of preparing cotton products for
and printing, it is necessary to free the surface and dyeing and printing should be carried out under
pores of the fibrous material for subsequent quality control, so that when the best whiteness and
interaction with the dye and auxiliary materials, to maximum capillarity are achieved, the cellulose is
remove internal stresses that cause uneven properties, damaged as little as possible, in this regard, the
while the physico-mechanical and chemical development of technology for preparing cotton
properties of the fiber must be preserved [4-6]. textile materials for dyeing and printing is an
At the same time, chemical reagents and urgent scientific task [10,11].

textile auxiliaries used in preparatory operations
should not cause the destruction of cellulose. In this
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Materials and research methods

The cotton fabric was boiled according to a
periodic method in a 400 ml bath module: NaOH -
10 g/l, Na:SiOsnHO- 5 g/l, OP-10 - 2 g/l,
NaHSOs- 10 g/l. After preparing the solution at a
temperature of up to 40-50 °C, we place the
samples, then raise the temperature to 80 °C and
boil for 30 minutes. We wash the tested samples,
squeeze them out and proceed to the next blea-
ching process. At the first stage of processing, the
fiber swells and adsorbs caustic soda, then
chemical reactions of caustic soda with impurities
occur. As a result of hydrolysis, pectin substances
pass into soluble compounds and are completely
removed from the fiber. Nitrogen-containing pro-
tein substances are hydrolyzed to form amino
acids, which, with caustic soda, give water-solu-ble
salts. The remaining waxy substances are re-moved
by emulsification using surfactants. The bleaching

process was carried out in a 400 ml bath module:
NaOH-5 g/l, Na;COs- 2,5 g/l, NazSiO3-nH,O — 7,5
o/l, H20.- 30-40-50 g/I. Bleaching at a temperature
of 90 °C for 30 minutes. Next, washing, pressing
and drying.

The cotton fabric was boiled and bleached
using a continuous method in a 400 ml bath
module: NaOH-12 g/I, Na;SiOznH,O — 7,5 g/l,
OP-10 - 2 g/l, NaHSOs -10 g/l, H20. - 30-40-50 g/I.
The temperature is 90 °C, the time is 30 minutes.
The processed samples are washed, squeezed and
dried.

Results and discussion

The main indicators characterizing the quality
of prepared textile materials are: capillarity,
whiteness and degree of damage to cellulose.

Periodic and continuous methods of preparing
cotton fabrics have been developed. The results of the
studies are shown in Table 1 and Figure 1.

Table 1. Indicators of bleaching of samples treated in a periodic and continuous method

Ne Boiling process

NaOH-10 g/l, Na;SiO3-5 g/1, OP-10-2 g/l, NaHS03-10 g/l

1 | Bleaching process

NaOH-5 g/l, Na,COs-2,5 g/l, Na,SiOs-7,5 gl/l.

H20,-30 g/l H»0,-40 g/l | H»0,-50 g/l
Whiteness, %
87,8 88,5 | 92,8

2 Boiling and

NaOH 12 g/I, Na;SiOs7,5 g/l, OP-10 - 2 g/l, NaHSO5 10 g/l

bleaching process H,0,-30 g/l H0,-40 g/l | H,0,-50 g/l
Whiteness, %
89,5 90,2 | 90,7
3 | Raw material 69,04

Heobp-raw material
lu- H,0,- 30 g/l
2n- Hy0, - 40 g/l
3n- H20,— 50 g/l

HeoOp-raw material

lc- HzOz— 30 g/|
llc- H20,— 40 g/l
Illc- H20,—50 g/l

Figure 1. Comparison of the whiteness of cotton textile materials
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According to the results of the study using
the periodic method, the whiteness of cotton fabrics
was 92,8 %, according to the continuous method
90,7 %, and the harsh sample was 68 %. In
accordance with the requirements of the standards,
the whiteness of linen fabrics should be at least 80
%, and for improved varieties — 83 %, the
whiteness of magpie fabrics should be 87- 88 %.

Based on experimental data, it was found that the
preparation of cotton fabrics according to the
proposed methods leads to an increase in the
whiteness index in accordance with the
requirements of GOST 18054-72 [12,13].

The results of determining the capillary
properties of cotton fabrics are presented in Table
2 and Figure 2.

Table 2. The effect of treatment and concentration of solutions on the capillary properties of cotton fabric

Time, Capillary properties, h, cm

Ne min Raw periodic continuous | periodic | continuous periodic continuous

material method method method | method method method
H20,-30 g/l H202-40 g/l H202-50 g/l

1 15 11,5cm 10,5 cm 12,0cm | 10,7 cm 12,6 cm 10,9 cm

2 30 13,6 cm 12,9 cm 149cm | 13,2cm 15,5¢cm 13,3cm

3 45 lem 14,7 cm 14,7 cm 17,0cm | 15,2 cm 17,2cm 15 cm

4 60 15,5 cm 15,8 cm 18,1cm | 16,4 cm 18,2 cm 16,2 cm

HeoOp-raw material

1o- H,0,—- 30 g/|
2m- H,O,— 40 g/|
3n- H,O,— 50 g/|

Figure 2. Determination of capillarity of cotton textile materials

According to the results of studies of the
capillary properties of cotton fabrics, where OP-10
was used as a textile auxiliaries, capillarity
indicators reached h = 18.2 cm using the periodic
method, h = 16.2 cm using the continuous method
at a concentration of H,O, = 50 g/l. At a
concentration of H.O, = 30 ¢/ I, the capillarity
indices according to two methods were h = 15.8
cm, in contrast to the harsh sample h = 1 cm. This
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HeoOp-raw material
Ic- H,0,— 30 g/l
Ilc- H20,— 40 g/l
Illc- H202—-50 g/l

is due to the fact that the textile auxiliaries in the
preparation process contributed most to the
removal of the main part of the natural satellites of
natural fiber and substances deposited on textile
fibers during their processing [14].

The determination of the tensile properties
of cotton fabrics was carried out according to
GOST 3813-72 [15]. The results of the studies are
presented in Table 3.
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Table 3. Indicators of the absolute breaking load of samples according to the periodic and continuous method

Ne Breaking load, F (H)
1 weft warp
periodic method continuous periodic method continuous method
H20, method
F (H) L (mm) F (H) L(mm) F (H) L (mm) F (H) L (mm)
30 g/l 391 44,51 371 54,70 266 23,79 268 23,77
40 g/l 372 42,98 385 50,26 279 53,52 244 27,32
50 g/l 402 46,89 369 42,56 271 59,03 266 44,63
2 raw 344 46,79 344 46,79 286 30,84 286 30,84
material
It can be seen from the data that the breaking REFERENCES

load of the continuous method decreases slightly
with an increase in the concentration of H.O, = 50
g/l. In the periodic method, the discontinuous
characteristics do not decrease with an increase in
hydrogen peroxide.

conclusion

The preparation process was carried out
according to periodic and continuous methods.
According to the periodic method, the whiteness of
cotton fabrics was 92,8%, according to the
continuous method 90,7%, and the harsh sample
was 68 %. In accordance with the requirements of
the standards, the whiteness of linen fabrics should
be at least 80 %. The capillarity indices were
reached by the periodic method h = 18,2 cm, by the
continuous method h = 16,2 cm at a concentration
of H,0, = 50 g/l. At a concentration of H,O, = 30
g/l, the capillarity indices according to two
methods were h = 15,8 cm, in contrast to the harsh
sample h = 1 cm. The breaking load of the
combined method decreases slightly with an
increase in the concentration of hydrogen peroxide
to 50 g/l. In the periodic method, the discontinuous
characteristics do not decrease with an increase in
hydrogen peroxide. According to the results of the
study, an optimal combined method for the
preparation of cellulose textile materials with a
concentration of components was found:
NaOH=12 g/l, NazSiOs=7,5 g/l, OP-10=2 d¢l/l,
NaHSOs=10 g/l, H.0,=40 g/I. With a continuous
method, the processing process is more economical
both in terms of labor productivity and in terms of
removing products from 1 m? of production area.
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