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ASSESSMENT OF THE QUALITY AND SAFETY OF TEXTILE MATERIALS
TREATED WITH A BIOCIDAL PREPARATION
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The article presents research on the development of a biocidal preparation for the appret of cotton
textile materials. The appret developed by the authors on the basis of salicylic acid and liquid glass provides
high rates of biostability of cotton fabric, does not reduce quality indicators and meets the environmental
requirements for appret compositions. The coefficient of resistance to microbiological destruction in cotton
textile materials treated with a biocidal preparation in all cases was above 80%. The work also assessed the
safety and quality of cotton materials treated with a new biocide.
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BUOHUATIK ITPEITAPATIIEH OHAEJII'EH TEKCTWIbAIK MATEPUAJIIAPBIH
CAITACBIH K9HE KAYHICI3AITI'TH BAFAJIAY

M.A. AJIMBEKOBA', A. BYPKUTBEAN!

('«AJIMATBI TeXHOTOTHSIIBIK ynuBepcurteti» AK, Anmartel, Kazakcran)
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Maxanaoa mekcmuib0ik MaKma Mamepuaioapsli annpemmeyze ApHai2aH OuoyuomiK npena-
pamvlH 0ayviHoay 0oibiHwia 3epmmeyinep oepinzen. Aemopaapmen YColHbIIZAH CATUUUI KblUIKbLITbL
MeH CYIUbIK WiblHbl He2i3in0esi annpem MaKma-mama MamaiapolHolH Hco2apbl OUOMYPAKMblIbIZbIH
Kammamacovly emeoi, cana Kopcemriutmepin momenoemneiloi yHcone annpem KoCbliblCMApblHA KO-
HbL12aH  OAPILIK IKOJOCUATIBIK mananmapea caiikec Kenedi. buouuo npenapamvimen oHOencen
MaKma-mama Mamanapovlyy MUKpOOUOI0ZUANBIK 3AKbIMOAHY2A MYPAKMBLIBIK KOIuyuenmmepi
80%-0an sncozapvl kopcemkiwimepze ue 60n0vl. CoHbIMEH KAmMAap, HCYMbICHA HCAHA OUOUUOMIK
npenapamnen oHo0e/12eH MEKCMUTbOIK MAMEPUAIOAPObIH CANRACHl HcaHe Kayincizoizi bazananosl.

Herisri ce3nep: MakTa-Mara Marachbl, annpeT, AHTHMHKPOOTBHIK OH/IEY, OMOIMATEP, MUKPO-
OMOJIOTUSITBIK 3aKbIMAAHYJIAP.

OLIEHKA KAYECTBA U BE3OITACHOCTU TEKCHUJIBHBIX MATEPHUAJIOB,
OBPABOTAHHBIX BUOLIUJIHBIM ITPEITAPATOM

M.A. AIMBEKOBA', A. BYPKUTBEAHN!

('AO «AaMaTHHCKHIi TeXHOTOrMYeCKHil yHHBepcHTeT», AaMaThbl, Kazaxcran)
E-mail: meruert-27@mail.ru

B cmambue uznosicenst uccnedosanus pazpadomrku GuouuoOHo20 npenapama 011 ANNPemMuposa-
HUA XTIONYAMOOYMAINCHBIX MEKCMUTbHBIX Mamepuanos. Pazpabomannslit asmopamu annpem Ha oc-
HO8e CANuUYUI080I KUCIOMBL U HCUOKO20 CIEKNa 00ecneyugaem eblCoKue ROKA3ameau 6uoCmoiKoc-
MU XA0NUamodymMa)rcHoil mKaHu, He CHUNCAEN KAYeCHmEeHHble NOKA3Amelu U omeeuaem IKO0J10-
2UYECKUM MPedosaHUAM, NPeObAGNAEMBIM K annpemupyrouum coeounenusm. Korgppuyuenm yc-
MOoUuUBOCMU K MUKPOOUONOZUUECKOMY DA3PYUWIEHUIO Y 00pAOOMAHHBIX OUOUUOHBIM HPEnApamom
XJIONYAMOOYMAIHCHBIX MEKCIMUILHBIX MAMEPUAIO8 80 écex cayuanax cocmaeun eviute 80%. B pabome
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makoice npoee@ena OUEHKa be3onacnocmu u Kauecmea xzzonttamoéymaofcnbtx Mamepuaioes, 06pa60-

MAaHHBIX HOBBIM 6uouudubm npenapamom.

KaioueBble cioBa: XJIOl'[‘laTOﬁyMaSKHaH TKaHb, alIpeT, aHTHMHKpOGHaH OTAC/IKA, 6I/IOIII/I-

Abl, MHKpOﬁI/IJIOFI/I‘leCKI/Ie MOBPEKIACHUSA.

Introduction

The problem of biodeterioration is complex
in scientific value and multi industrial in practical.
Scientifically, it is based on knowledge of materials
science, biology and chemistry.

Protection of textiles, leather and shoes,
wood and paper, plastics and metals, optics and
concrete, oil and fuel from biodeterioration is
becoming as important goal as care of their
economy and rational use [1].

One of the main areas of human biocidal
protection using specially processed textile mate-
rials is the prevention of skin diseases, especially in
the professional field. According to experts of the
committee of the World Health Organization,
pustular skin diseases compose a third of the entire
skin pathology and take 3-4 places in the overall
structure of the incidence after influenza,
respiratory and cardiovascular diseases [2].

The presence of cellulose, pectin, nitrogen-
containing and other organic substances in cotton
fiber, and their high hygroscopicity make it a
breeding ground for abundant microflora.

Cotton is infected with microorganisms
during assembly, transportation and storage. When
machine-assembled raw cotton is strongly clogged
with foreign impurities. It contains a large number
of particles of leaves and boxes with a higher
humidity than the fiber. Such foreign particles
create a wet macro zone around themselves, in
which microorganisms multiply intensively.

A favorable condition for the destruction
of cotton fibers by microorganisms is the
moisture content of the fiber above 9%.

Destruction of textile materials by
microorganisms depends on the degree of wear,
type and origin, organic composition, temperature
and humidity conditions, degree of aeration, etc.

Over the past decades, due to the sharp
deterioration of the environment, the
development of measures aimed at reducing the
risk of spreading viral diseases has become an
increasingly urgent topic. The level of humidity,
temperature, the presence of dust, dirt and greasy
spots in textile materials create a favorable
environment for the propagation of bacteria and
microorganisms [3, 4].
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It should be noted the most basic criteria that
were established in the practice of creating and
using a biocidal preparation: ease of processing the
fabric with this composition in a minimum
concentration of preparation for biostability to a
wide range of microorganisms, low price, no
change in the properties of the fabric for the worse
and the effect on human skin.

The relevance of the problem of protecting
textiles from bio-damage coincides with the task of
preventing and minimizing the transmission of
microorganisms/diseases, acting as a physical bar-
rier between the source of infection and the person.

Materials and research methods

The object of study in the work is: cotton
fabric of 1553 (1030) article group. The following
reagents were used for the experiments:

Salicylic Acid is a beta hydroxy acid that
occurs as a natural compound in plants. It has
direct activity as an anti-inflammatory agent and
acts as a topical antibacterial agent due to its
ability to promote exfoliation [5].

Salicylic acid is a monohydroxybenzoic
acid that is benzoic acid with a hydroxy group at
the ortho position. It is obtained from the bark of
the white willow and wintergreen leaves. It has a
role as an antiinfective agent, an antifungal
agent, a keratolytic drug, an EC 1.11.1.11 (L-
ascorbate peroxidase) inhibitor, a plant metabo-
lite, an algal metabolite and a plant hormone. It
is a conjugate acid of a salicylate [6].

Uses in manufacturing. Salicylic acid is
used in the production of other pharmaceuticals,
including 4-aminosalicylic acid, sandulpiride,
and landetimide (via Salethamide). Salicylic acid
is used as a food preservative, a bactericidal and
an antiseptic.

Liquid glass is an aqueous alkaline
solution of sodium and/or potassium silicates
NaxO(SiO2)n  or KyO(Si0Oz),. It is available
commercially as a thick liquid solution or in
solid form. Liquid glass has many applications. It
is used in construction to make concrete
structures water- and moisture-resistant. Liquid
glass impregnation helps prevent flammable
materials such as fabrics, wood, and cardboard
from catching fire. It is also often used to glue
paper and cardboard [7].
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Liquid glass is also commonly known as
silicate glue (trade name).

Preparation of the appret solution. Before
experimental work the bleached, unapproved
cotton fabric promotes in distilled water in order
to completely remove the remains of the
bleaching bath. CaCl, to determine the exact
sample of the sample.

Fabric samples 200200 mm in size, after
determining the exact mass on an analytical
balance are impregnated for two minutes, with a
solution of a hydrophobizing compound (Liquid

Nax0(Si02)s t=2
T=30"

Drying t=3-4',
T=100°C

Heat treatment
t=1', T=145°

Drying at room
temperature

Glass), and then on a laboratory two-shaft plus
with a 90% extraction, drying is carried out in a
cabinet with a temperature regulator at 100°C for
3-4 minutes. Then, fabric samples are
impregnated for one minute with an aqueous
solution of Salicylic Acid (SA), after that, on a
laboratory two-shaft plus with 90% extraction,
drying is carried out at 100°C for 3-4 minutes
and heat treatment at 145°C for one minute.
After drying and heat treatment, the samples are
being washed in distilled water, and then dried at
room temperature (Fig.1).

Drying t=3-4',
T=100°

C7HeO3 t=1",
T=60°

Washing at 35°C

Washing at room
temperature

Figure 1. Scheme of fabric treatment with a biocide preparation

Instrumental research methods

Research to determine the antimicrobial
activity of textile materials was carried out in
accordance with the standard "Methods of
laboratory tests for resistance to microbiological
destruction of GOST 9.060-75 [8].

Results and their discussion

Researches have been carried out on the use
of salicylic acid solution and liquid glass for appret

of cotton fabric in order to give it antimicrobial and
hydrophobic properties.The quality of the effect of
antimicrobial appret characterizes the resistance of
the material to microbiological destruction. The
results of the estimates of the tests for material
resistance to microbiological destruction are
presented in table. 1.

Table 1 - Values of the coefficient of resistance to microbiological destruction (in percent), P (%).

No LG, ml/l SA, g/l Resistance to microbiological destruction, p, %
Sample 1 20 2 84,3
Sample 2 30 3 82,3
Sample 3 40 2 80,2
Sample 4 50 3 83,9
Sample 5 40 3 80,7
Sample 6 20 3 81,9
Sample 7 30 2 83,6
Sample 8 50 2 85,0
Original sample 75
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Figure 2. Influence of component concentration on microbiological stability of cotton fabric.

Table 1 and Figure 2 show that the
resistance indicators to microbiological destruc-
tion compared with the wuntreated sample
increased significantly. In developing chemical
means of protecting materials and products from
biodeterioration, it is required to study the

biocidal properties of both the compounds
themselves and to verify their effectiveness of
the material.

Assessment of air permeability, strength
and crease resistance are presented in table 2.

Table 2 - Indicators of air permeability, breaking load and crease resistance of cotton fabric

Component concentration| Crease Breaking Ennf;{tuﬂitv
Mo resistance, load. N nIiJm-:-"m:XSEE ’
LG, mll SA gl deg '
Sample 1 20 2 140 40 164
Sample 2 30 3 142 38 162
Sample 3 40 2 138 44 163
Sample 4 50 3 152 40 164
Sample 3 40 3 146 40 167
Sample & 20 3 153 42 166
Sample 7 30 2 150 38 164
Sample & 50 2 148 40 168
g“gmal - - 133 37 169
ample
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Figure 3. The influence of component concentration in terms of crease resistance, breaking load and air
permeability cotton fabric.

Table 2 and Figure 3 show that the Also the air permeability coefficients of
breaking load and crease resistance of cotton the textile material treated with the proposed
textile materials treated with this composition are composition are not significantly reduced.
increased compared with the original sample. Assessment of the capillarity of the

processed cotton of the tests performed are
presented in table 3.

Table 3 - Effect of the concentration of the composition components on indicators of capillarity of the cotton fabric

No L%c:rilrﬁznent concentsrzt’l(g/ll Capillarity, mm
Sample 1 20 2 7.2
Sample 2 30 3 7
Sample 3 40 2 6,8
Sample 4 50 3 7,3
Sample 5 40 3 6,9
Sample 6 20 3 7,1
Sample 7 30 2 7
Sample 8 50 2 7,2
Original Sample - - 8,5
Table 3 show that the water-repellent The appret developed by the authors
properties of cotton fabric treated with this biocide provides high indicators of low-wearability,
are increased compared with the original sample. strength, and biostability of cotton textile
Thus, it is established that cotton fabric materials, does not reduce its hygienic properties,
treated with a biocidal preparation based on and meets the environmental requirements for
salicylic acid and liquid glass has improved applying compounds.
consumer and antimicrobial properties, as a Conclusions
result of which it does not overgrow mold fungi 1. The resistance of processed samples to
and is not destroyed by microorganisms under biodegradation increased by 1.2 times compared

operating conditions.
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to untreated samples, as evidenced by the growth
of this indicator to 85%.

2. Water-repellent properties of cotton
fabric treated with this composition increase by
15% compared to the original sample.

3. Coefficients of air permeability of the
fabric treated with the proposed composition are
reduced by 4%.
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DEVELOPMENT OF A POLYMER COMPOSITION TO PROTECT TEXTILE
MATERIAL FROM BIO-DAMAGE
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The article presents a method for increasing the microbiological resistance of textile materials under

operating conditions. Studies were conducted using polyvinyl alcohol (PVA), maleic acid (MA) and a solu-
tion of silver ions (SI). This fabric was treated with an dressing composition to improve the antimicrobial
properties of the textile material. In addition, research has been conducted to identify the physical and
mechanical properties of samples treated with different concentrations of dressing composition, to prevent
negative effects on the protection function and practicality of wear. The study revealed the most optimal
concentrations of the composition components: PVA — 8 g/l, SI — 50 ml/l, MA — 5 g/l.

Keywords: composition, fabric Premier Standard 210, microbiological tests, antimicrobial
properties, fungi.

TOKBIMA MATEPUAJIBIH BUO 3AKBIMJIAJIYJIAH KOPFAY YHIIH ITOJIMMEPJII
KOMITIO3ULUSHBI 93IPJIEY
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Maxkanaoa naiidanany »cazoaiivlHoa MOKbIMa MAMeEPUAIOApbIHblY MUKPOOUONOZUATIBIK OepiK-
mizin apmmuipy a0ici ycvinvinzan. Ionueunun cnupmin (IIBC), maneun xoiukpinotn (MK) scone ky-
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