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This article presents data on the development of cellulose textile materials with antimicrobial properties using
zinc acetate and alkyldimethylbenzylammonium chloride. Cellulose textile materials are promising carriers of
antimicrobial agents. These fabrics have good absorbability, which facilitates their treatment with antimicrobial agents
and ensures easy passage and retention of flow and wound compartments. The aim of this work is to obtain cellulose
textile materials with antimicrobial properties. Studies on the effect of the proposed compositions on the coefficient of
resistance to microbiological destruction of cellulose textile materials have been carried out. The effect of various
antimicrobial preparations on the microbiological resistance of textiles has been studied. The properties and structure
of the objects of research, as well as the mechanism of interaction of the applied components have been studied. The
studies have shown that the modified cellulose textile materials acquire antimicrobial properties and are not destroyed
by microorganisms under operating conditions while maintaining optimal physical and mechanical properties,
hygienic properties, stable antimicrobial effect, ensuring safety of use, as well as protection from the impact of
pathogenic microflora. The advantage of the developed compositions is the availability of the materials used and a
simple technological process for the production of biostable cellulose textile materials of different weave and different
surface density.

Keywords: antimicrobial resistance, applique, textile material, microbiological degradation,
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INOJIYYEHHE NEJLTIOJIO3HBIX TEKCTHIBHBIX MATEPUAJIOB
C AHTUMUKPOBHBIMH CBOUCTBAMMU
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B cmamove npeocmagnienvl OaHHble NO pPA3pabomKe YeaNIONO3HbIX MEKCMUNbHBIX MAMEpuanos ¢
AHMUMUKPOOHBIMU CGOUICHIBAMU C NPUMEHEHUEM AUeMmamd YUHKA U QAKUNOUMEMUNDEH3UIAMMORUA X10pUOa.
Llennionosnvie mekcmunpHsle Mamepuabl AGAAIOMCA NEPCREKMUEHBIMU HOCUMENAMU AHMUMUKDOOHBIX NPEnapamog.
Hannvie nonomna obnaoaiom xopouieii 6nuUmMvl6AEMOCHIbIO, YIMO NO3680/Aem 001e24ums npoyecc ux oopabomku
AHMUMUKPOOHBLMU HPERAPAMamu, 06ecneuumsy 1e2KOCnb RPOX0HCOCHUS U YOEPHCUGAHUA NOMO- U PAHEGHIX OMOeeHUIL.
Llenvio oannoii pabomel aenaemca NoJyHeHUe YENTI0IO3HbIX MEKCIMUIbHBIX MAMEPUAIO8 C AHMUMUKPOOHbIMU
ceoiicmeamu. Boinonuenut uccnedosanus no enuaHuIO npeonazaempix KOMnOuyuil Ha Koyggduyuenm ycmonuusocmu K
MUKPOOUONOZUHECKOMY PA3PYUICHUIO UELMIONO3HBIX MEKCMUIbHbIX mamepuanos. Hccnedosano 6o3oeiicmeue
PAa3IUYHBIX AHIMUMUKPOOHBIX NPEnapamog Ha MUKPOOUONOUUECKYI0 cmolKocmbs mKaneil. H3yuenwt ceoiicmea u
CMPYKIYpa 00beKmog Uccieo06anus, a Mmaryice MeXaAHusM 63aUMOO0CUCEUs NPUMEHAEMBIX KOMHOHEHHO6.
Ilposedennvie uccnedosanun noOKazanu, 4mMo MOOUDUUUPOBAHHbIE UEII0N03Hble MEKCMUIbHbIE MAmepuanbl
npuoGpemalom aHMUMUKPOOHbIE CEOIICMEA U He Pa3PyUalOmcsa MUKPOOPZAHUSMAMU 6 YCI08UAX IKCHIYAMAUUU C
COXpanenuem ONMUMANbHBIX PUUKO-MEXAHUYECKUX CBOLICME, 2UZUCHUYHOCHIbIO, YCIOUYUBHIM AHMUMUKDOOHBIM
appexmom, obecneuusarouux 6€30nACHOCML UCNONBL30BAHUA, 4 MAKMCE 3AUUMY OM 6030€iCMEUA NAMOZEHHO
mukpognopet. Ilpeumyuiecmeom papabomannpix KOMROZUYUIL A61AEMCA OOCHYRHOCHb UCHOIb3YEMbIX MAMEPUATIOB U
RPOCMOl MEXHON02UYECKUIL NPOUECC OJ1A U320MO06/1eHUA OUOYCIOTYUGHIX YeTI0NI03HbIX MEKCIMUTbHBIX MAMEPUAI08
PAa3uuHO20 nepeniemenus U nO6ePXHOCMHON IOMHOCHU.

KuroueBblie c10Ba: aHTUMHKPOOHOCTD, aNNpPeTHPOBAHNE, TEKCTHIbLHBIA MaTepHal, MUKPOOHO-
JIOTHYECKOe pa3pyllieHue, aHTUMUKPOOHasi 00padoTKa, 3aKJIIYUTEIbHAS OTAEIKA.
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TEKCTUJIb MATEPUAJIJIAPBIH AJTY
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Fornvimu srcymvicma mulpvlid ayemamot MeH QIKUIOUMEM UTOCH3UTAMMORUIL XT10PUOIH KOJIOAHA OMBIPbIN,
MUKPOOKA Kapcol Kacuemmepi 0ap uenniono3anslk MOKbIMA MAMeEPUanioapvli jcacay mypansl Manimemmep
yeovinpinzan.  Ilennionoza mokpima mamepuanoapvl MUKpoOKa Kapcbl Hpenapammapobly RepcrneKmueaibl
macwvimanoayuisliapol 00716ln MaovLIAObl. OHOEIZEH MEKCMUL HCATIMACHL HCAKCHL CIHIpZiuimikke ue, oyn onapowt
MUKPOOKA Kapcol npenapammapmen 0Hoey npouecin Hceniidemyze, mep MeH HcApauvly, OMYIH HcIHe CAKMALYbIH
JHceHin emyine MyMKIHOIK Oepedi. Amanzan HcymMvlCmuvly, MAKCAmuvl Wea1101030bl MEeKCHUIb MAMeEPUaidapblina
AHMUMUKPOOMBIK Kacuem 0Oepy 6Oonvin maowviinadvl. ¥colHbUIbIN OMBIP2AH KOMROZUWUAHBIY UELTI003ATbIK,
MeKCmunL MamepuanoapblHbly MUKPOOUON02UATIBIK MYPAKMBLIbIK K0I(ppuyuenmine acepi 3epmmendi. Opmypii
AHMUMUKDPOOMBIK RPEnapammapobly, Mamanvly MUKpOOUONOUATIBIK MYPAKMbBLIbIZLIHA dCepepi 0e aHbIKManobl.
3epmmey HbICAHOAPLIHBLIH Kacuemmepi MeH KYpoUlbIMbl, COHOQI-AK YCbIHbLIZAH KOMNOHEHmmeEpOiH o3apa
apeKkemmecy mexanusmi zepmmendi. 3epmmeynep KopcemkeHoell, MOOUPUKAUUATAHZAH YeI01030bl MEKCMUb
Mmamepuanoapvl mypaKmel OuoyuoOmiK Kacuemmepze ue 001a0bl HCIHE MYMBIHBIM Ke3iHOe OHmailivl usuka-
MEXAHUKATIBIK, 2UZUCHATIBIK KACUEMMEPIH CAKMail OMulpbin MUKPOOPZAHUIMOEPOIH dCEePiHeH DY3blblCKa mycneioi,
COHOAII-aK KON0aHyoa Kayincis, namozenoik Mukpognopanviy acepine mypaxmol. O3ipneHzen KOMRO3UYUALAPObIH
apmulKWUbLIbI2bI-KOJIOAHBUIAMBIH MAMEPUANOAP ObLH KOJI HCEMIMOINizi HcaHe IJpmypii meKCmuip Mamepuaidapovina,
apmypai OemmiK mMul2bl30bIKINA2LL OUOMYPAKMBL UETI01034 MOKbLIMA MAMepUuanoapvii OHOIpyoOiH, Kapanaiivim
MexXHON02UATIBIK nPoYyeci 601bIn maodvLLIAdbL.

Herizri ce3nep: aHMHKPOOTBIK, ANNPETTEY, TEKCTHIb MATEPUATbI, MUKPOOHOJIOTHSIBIK OY3bLTY,
AHTHMHKPOOTBHIK OH/IEY, COHFBI OHJIEY.

Introduction to bio-damage increases the service life of textile

In recent years, the need to create completely products, which allows for additional economic
new antibacterial and antifungal fiber materials, as effects. Such multiple properties can be achieved
well as products made of them, necessary not only by developing innovative techniques using various
for use in the home, but also for medical finishing agents.
applications, has arisen. A healthy body is one of Antimicrobial activity is one of the most
the basic human requirements, but the growth of important functional properties of cellulose fibers,
harmful pathogens has challenged researchers to since these fibers are very easily attacked by both
create antimicrobial textile materials. However, bacteria and fungi [3]. Excessive microbial growth
textiles serve not only as a substrate for the growth on fibers can cause health and hygiene problems
of microorganisms, but can also be an active carrier for the textile owner, on the one hand, and reduce
of microbes. Infection of textile materials results the value of the textile product in use, on the other
from the adhesion of microorganisms on the hand. Antimicrobial treatment of textile materials
surface, and it is one of the vital clinical should ensure the resistance of this type of finish to
complications that causes a high mortality rate. The washing, dry cleaning, not to reduce the physical
challenge of finding new ways to protect materials, and mechanical properties of the fabric and
including by treating them with biocides, is softness of the grip, as well as be environmentally
important.  Treatment of materials  with safe [4,5].
antimicrobial agents will make it possible to create Biodegradation of textile materials caused
materials with preplanned antimicrobial properties. by microorganisms and their products is expressed
In this regard, the work on protection of textile in the appearance of stains of different colors
materials from the action of microorganisms is depending on the color of the pigment produced by
very relevant [1,2]. fungi, as well as the appearance of musty odor.

The main areas of application of Strength properties are changed, there is a loss of
antimicrobial textile material can be driven by mechanical strength, loss of mass and disruption of
consumer requirements of health, comfort, easy bonds in fibrous materials [6].
care and washability. At the same time, giving Natural fibers are the easiest target for
textile materials made of natural fibers resistance microbial attack because of their ability to retain
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moisture. In general, most cellulose and protein
fibers are attacked by microbes whose enzymes are
capable of hydrolyzing the polymer bonds in fiber
materials. Cotton, wool, silk, jute, and linen are the
most susceptible to microbial attack. Microbial
growth on synthetic fibers is slower compared to
their natural counterparts because the polymeric
backbone does not retain much water [7,8,9].

However, a greater risk in the manufacture
of antimicrobial cellulose fibers is that the
inclusion of an antimicrobial agent can destroy the
fiber's biodegradability, which is an important
characteristic and a significant advantage of
cellulose fibers from an environmental perspective
[10,11]. Namely, cellulose fibers are known as
environmentally friendly fibers because they are
easily degraded by soil microorganisms [12,13].

Therefore, creating antimicrobial activity
while maintaining fiber biodegradability remains an
important task that requires careful selection of an
antimicrobial agent and its concentration. The use of
antimicrobials to prevent the formation of odor-
causing compounds by inhibiting bacterial growth
will serve as a solution to this problem [14,15].

Materials and research methods

Before the experimental work, the bleached,
uncoated cotton fabric was washed in distilled
water. After drying, the fabric was kept in a
desiccator to determine the exact sample weight.
The fabric was processed as follows, according to
the two formulations:

Preparation of the composition according to
1 recipe: rockal 20 % 5-15 g/l;

Preparation of the composition according to
2 recipes: zinc acetate 5-15 g/, urotropin 10 g/,
ammonia 10 % 5 g/l. A sample of cotton fabric with
a size of 200 x 200 mm after determining the exact
mass on the analytical balances was impregnated
with the composition on a laboratory two-shaft plus
with 90% pressing, and drying and heat treatment
was carried out on needle frames in a drying
cabinet with a thermostat. After drying and heat
treatment, the sample was washed in distilled water
and dried at room temperature.

Results and their discussion

Determination of antimicrobial activity of
samples treated with the proposed compositions
was carried out in accordance with GOST 9.060-
75. The results are presented in tables 1,2 and
figure 1,2.

Table 1 — Coefficient of resistance to microbiological destruction of modified cotton materials (10 days, 1-recipe)

¥,

chets, |
ER KN L

N¢ Concentration Breaking load
Rockal 20%, (before and after biodestruction), kgf
g/l 10 days
base % Weft %

1 5 11,986/10,004 | 83,46 | 15,596/10,581 | 67,84
2 10 12,979/9,853 | 75,91 | 15,640/11,937 | 76,32
3 15 13,566/11,743 | 86,56 | 13,075/10,699 | 81,82

raw material 10,475/7,153 | 68,28 | 10,083/6,556 | 65,02

4% war

Figure 1 — Cotton fabric processed according to technology 1, after 10 days of microbiological destruction

Table 2 — Coefficient of resistance to microbiological destruction of modified cotton materials (10 days, 2-recipe)

Ne Concentration Breaking load
(before and after biodestruction), kgf
Zincace- | Urotro- Am- 10 days
tateg/l | pin, g/ 1 | monia 10% g/l base % weft %
1 5 15,132/12,311 | 80,35 | 17,447/12,654 | 72,52
2 10 10 5 14,391/13,261 | 92,14 | 15,120/12,897 | 85,29
3 15 14,409/13,292 | 92,24 | 17,184/13,961 | 81,24
raw material 10,475/7,153 | 68,28 | 10,083/6,556 | 65,02
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Figure 2 — Cotton fabric processed according to technology 2, after 10 days of microbiological destruction

The results obtained indicate that the
coefficient of resistance to microbiological dest-
ruction of tissue samples treated with composition
1 was 86.56% after 10 days of the strips in contact
with the ground. After modification with
composition 2, the coefficient of resistance to
microbiological destruction is 92.24% after 10
days. For control samples, the coefficient of
resistance to microbiological destruction is 65.02%
after 10 days. Of the proposed compositions, a high
result of the antimicrobial effect is observed in the

composition 2. The antimicrobial effect of two
compositions is achieved at an average
concentration of 10 g/l of rockal preparations of
20% and zinc acetate, more than 80%.

According to GOST, a tissue is considered
resistant to microbiological destruction if the
coefficient is 80+/-5%. To determine the
discontinuous characteristics, the RT-250M GOST
3813-72 bursting machine was used. The results
are presented in table 3.

Table 3 — Indicators of absolute breaking load of modified samples, kgf

Ne Breaking load, kgf Breaking load, kgf
1-recipe 1-recipe
base weft base weft

F(kgf) | L(mm) | F(kgf) | L(mm) | F(kgf) | L(mm) | F (kgf) | L(mm)
1| 11,986 | 43,77 | 15596 | 53,11 | 15,132 | 49,57 | 17,447 | 57,38
2 | 12979 | 46,62 | 15640 | 51,40 | 14,391 | 42,93 | 15120 | 51,67
3 | 13,566 | 51,17 | 13,075 | 48,46 | 14,409 | 39,75 | 17,184 | 52,04
4 | 10,475 | 55,34 | 10,083 | 46,40 | 10,475 | 55,34 | 10,083 | 46,40

According to the data obtained, it was shown
that the breaking load of the treated tissue
according to the first technology with a
concentration of 15 g/l of the drug Rokal 20% was
13.566 kgf, the load of untreated tissue was 10.475
kgf, there is an increase in breaking characteristics.
According to the second developed technology, the
breaking characteristics increase significantly, the
breaking load of the appretized sample was 15.132

kgf on the basis, on the duck 17.447 kgf with a zinc
acetate concentration of 5 g/l, in the untreated base
10.475 kgf, ducks 10.083 kgf.

The determination of the low crumpledness
of modified samples was estimated by the total
angle of disclosure of folds on the base and duck,
carried out in accordance with GOST 19204-73 on
the SMT device. The results of the indicators of
low crunchability are shown in table 4.

Table 4 — The effect of the concentration of the components of the composition on the indicators of low crumpled cotton

fabric

Ne | Concentration | Total angle Concentration Total angle
Rockal 20% | of disclosure | Zincace- | Urotro- Am- of disclosure
of folds, deg. | tateg/l | pin, g/ | monia 10% g/l | of folds, deg.

1 59/ 148 5 10 5 195

2 10 g/l 159 10 209

3 159/ 203 15 221

raw material 163 raw material 163
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When applying the proposed composition,
the effect of low crumpleability estimated by the
sum of the opening angles for the first technology
is 203° at an antimicrobial concentration of 15 g/I,
at a concentration of 5,10 g/l of 148, 159 °, the
result of the untreated sample is 163 °. According
to the second technology, the total angle of opening
of the folds at the minimum concentration of zinc
acetate 5 g/l was 195 °, against 163 ° before tissue
processing. From the data obtained, that the tissue

is hardly crumpled after treatment with the second
impregnating composition, significantly exceeds
the indicator of the low crumpledness of untreated
tissue. Thus, it can be concluded about the achieved
effect of a hardly crumpled finish.

Breathability is an integral characteristic of
the porosity of a textile material. The determination
of air permeability was carried out in accordance
with GOST 12088-77, the results are presented in
table 5.

Table 5 — Indicators of air permeability of processed samples by proposed technologies

Ne | Concentration | Breathability, Concentration Breathab
Rockal 20% dm?3/m?*s Zincace- | Urotro- Am- ility,

tate g/l | pin, g/1 | monia 10% g/I | dm3/m?*s
1 59/l 169,2 5 10 5 167,7
2 10 g/l 170,5 10 172,5
3 15 g/l 168,3 15 169,1
raw material 161,9 raw material 161,9

According to the results obtained, it was
shown that the processing of cellulosic materials
according to the developed technologies does not lead
to a violation of air and vapor exchange, does not
prevent the transport of moisture vapors from the
surface of the human skin to the outer surface of the

materials, which ensures the maintenance of normal
thermoregulation functions of the human body.

The study of the hardness of cotton textile
materials was carried out in accordance with GOST
10550-93. The results are presented in table 6.

Table 6 — Hardness indicators of processed samples by proposed technologies

Ne| Concent- | Stiffness Elasti- Concentration Stiffness | Elasti
ration G/sN city, G/sN -
Rockal Y,% Zincace- | Urotro- Am- city,

20% tate g/l | pin, g/l | monia 10% g/l Y, %

1 5gl/l G=0,5243 64,1 5 10 5 G=0,3871 | 54,7

2| 1049/ G=0,5145 68,3 10 G=0,4361 | 55,8

3| 1549/ G=0,5782 69,6 15 G=0,4998 | 52.9

raw material | G=0,3136 58,9 raw material G=0,3136 | 58.9

According to the data obtained, it can be
seen that the processing of cellulosic material leads
to some stiffness according to the first and second
technologies, the stiffness of the treated material
was G = 0.5782, compared with the untreated
material G = 0.3136.

Conclusions

New ways of antimicrobial protection and
preparations for microbiological resistance of textile
materials were developed. A comparative
characterization between the two compositions was
carried out. All compositions were tested for their
ability to impart antimicrobial properties to the
treated fabrics. The results obtained show that the
coefficient of resistance to microbiological
destruction of fabric samples treated with
composition 1 - 86.56%, 2 - 92.24%.
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The comparative microbiological resistance
of cellulose textile materials was evaluated and it
was found that microbiological destruction
depends on the nature and structure of the material,
as well as the conditions under which exposure
occurs. The effect of a number of biocides on the
biostability and antimicrobial properties of textile
materials has been studied. Methods to protect
materials from the effects of microorganisms in
order to preserve their consumer properties have
been developed.
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STUDY ON THE STRENGTH OF NEEDLE-PUNCHED NONWOVEN MATERIAL MADE ON
THE BASIS OF SOLE TRADER "MIRAS"
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Coarse sheep wool and wastes from the production of woolen yarns are currently considered to be a special
waste that requires large disposal costs due to low market demand. For this reason, wool has serious consequences for
the environment. However, this type of raw material is considered a promising insulating natural fiber due to its
thermal and acoustic properties. Moreover, wool meets the requirements of environmentally friendly materials that
are used for yurts, insulation of buildings, and acoustic insulation for the automotive industry. Nevertheless, the
sustainability and energy efficiency of insulation materials are currently evaluated comprehensively. In this context,
the correctness of the composition of nonwoven fabric, its thickness and strength characteristics, as well as the number
of layers play an important role. The purpose of this work is to study the relationship between strength characteristics
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