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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

A. BYPKUTBAHU, B.M. CATAEBA

('«AJIMATBI TeXHOTOTHSIIBIK ynuBepcurteti» AK, Anmartel, Kazakcran)
E-mail: venera.zhangazina@mail.ru

Maxkanaoa naiidanany »cazoaiivlHoa MOKbIMa MAMeEPUAIOApbIHblY MUKPOOUONOZUATIBIK OepiK-
mizin apmmuipy a0ici ycvinvinzan. Ionueunun cnupmin (IIBC), maneun xoiukpinotn (MK) scone ky-
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Mic uonoapvinviyy (KH) epimindicin naiioanana omsipvin 3epmmeynep xycypeizinoi. byn mama moxbi-
Ma MaAmepuaIbiHbly MUKPOOKA Kapcbl KAcUemmepin HeaKcapmy yuwlin manoan2an peazeHmmepoin
Hezi3inOe annpemnen oHoenzen. byoan 6acka, annpemmin apmypii KOHUEeHMPAUUALAPLIMEH OHOEI-
2eH ynzinepoiy (uzuKka-mexaHuKanvlK Kacuemmepin anvlKmay yuiin, Kopeay yHKYuaiapolna ycone
Kuto muimoinizine mepic acepin 6010vipmay yutin 3epmmeynep yHcypeizinoi. 3epmmey nHamuxicecinoe
KOMNO3UyUA KOMROHEHMMEPIHIH OapviHuia oymaiiasl wozvipaanyst anvikmanovt: IIBC — 8 o/n, KH
— 50 mn/n, MK — 5 2/n.

Herisri ce3nep: komno3nuusaabiKk Kypamsl, IIpembep Standard 210 maTtacekl, MUKPOOH0J10-
IUSUIBIK ChIHAYJ1ap, MUKPOOKA Kapchl KaCHETTePi, 3eH CaHbIPayKYJaKTaphbl.

PA3PABOTKA IMMOJMMEPHON KOMITO3UIIUH JIJISA 3AIIIUTHI TEKCTUJIBHOT' O
MATEPHAJIA OT BUOIIOBPEXJIEHUM

A. BYPKUTBAHN'!, B.M. CATAEBA'

«AJIMATHHCKH TEXHOIOTHYECKUH YHHBepCHTeT», AnMaTbl, Kazaxcran
TAO «An , A , K
E-mail: venera.zhangazina@mail.ru

B cmamve npedcmaenen cnocod nogvluieHUA MUKPOOUOIOZUHECKOU CHOUKOCHU MEKCHUIb-
HbIX Mamepuanog ¢ ycnosusax sxkcnayamayuu. Ilposedensvt uccnedosanus ¢ ucnonb3oeanuem noaueu-
Hunoeozo cnupma (IIBC), maneunoeoii kucnomvt (MK) u pacmeopa uonos cepeopa (UC). /lannasn
MKaHy Ovina o0padomana annpemom Ha OCHOGE GbIOPAHHBIX PeAzeHMO8 O YIAYUUIeHUA AHMUMUK-
POOHBIX c60licme mekcmuivbnozo mamepuana. Kpome mozo, nposedenst uccnedosanus ons evisneie-
HUA PuU3UKO-MeXAHUUECKUX CE0TICME 00pa308 00PAGOMAHNBIX PAZHBIMU KOHUCHMPAUUAMU annpe-
ma, 071 NPEOOMEPALEHUA OMPUUAMETbHO20 GIUAHUA HA (YHKYUU 3auumsl U RPAKMUYHOCHU
Hocku. B pezynvmame uccnedosanusn evinsnenvt Haubonee OnmuMAanbHovle KOHYEHMPAUUU KOMRO-
Henmoes komnozuyuu: IIBC — 8 2/n, HUC — 50 mn/n, MK — 5 2/n.

KuiioueBblie c10Ba: KOMIO3MIMOHHBINH cocTaB, TKaHb IIpembep Standard 210, Mmuxpoouos10-
THYeCKHUe UCIBITAHUS, AHTUMUKPOOHBIE CBOIiCTBA, TPHOBI.

Introduction Results and their discussion
Typical requirements for standard We have conducted research on the
employee's work wear are usually reduced to development of a composition for sizing mixed
ensuring its protective functions and practicality fabrics in order to improve the antimicrobial
of wear. In recent years, the question has arisen properties of textile materials under operating
of the need to create completely new materials conditions. Maleic acid (MA), polyvinyl alcohol
necessary for special clothing. Certain substances (PVA) and a solution of silver ions (SI) were taken
and finishing methods are used to give certain in the composition of the sizing composition.
properties. A fabric sample of 20 x 20 cm it was
Due to the huge material losses caused by treated with an aqueous solution of polymer
the action of microorganisms, at the moment, more compositions of various concentrations [2].
attention is paid to the biosecurity of various Concentrations are shown in table 1.
materials, including textiles, which are damaged Microbiological studies were performed
during their production, storage and operation [1]. on untreated and treated samples of mixed fabric
Materials and research methods [3]. Aspergillus niger, Penicillium brevi and
Laboratory studies were conducted using Trichoderma viride fungi were used as test
physical, mechanical, and microbiological testing cultures to test for fungal resistance.
methods. The tissue samples under study were
The main objects of research in this work infected with a fungi suspension and transferred
were: to Petri dishes. Next, Petri dishes were placed in
- fabric Premier Standard 210 (article 81423); a desiccator with water. The desiccator with
- chemical compounds: polyvinyl alcohol, water was used to provide the necessary

maleic acid, silver ion solution.
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humidity. Incubation was carried out for 28 days
at a temperature of 30°C [4]

As a result, after 28 days, the growth of
Penicillium brevi and Trichoderma viride fungi
was detected on the untreated tissue sample. The
intensity of fungal germination was 5 points
(noticeably extensive tissue damage by fungi).
The growth rate of the Aspergillus niger fungus
in the control sample was estimated at 3 points

Samples of fabric treated by PVA, MA and silver ion

(noticeable growth, but not over the entire
surface of infection).

The growth of Penicillium brevi and
Aspergillus niger fungi was observed on the
fabric samples treated with this composition, but
the intensity of their germination was
insignificant, and the growth of Trichoderma
viride was suppressed (Fig.1).

Figure 1 — Fabric samples exposed to fungi

The contamination of fabric samples was
also investigated. For verification, swabs were
taken from fabric samples. Swabs were taken
using sterile moistened cotton swabs. Before
seeding the washings, 5 ml of an isotonic sodium
chloride solution was added to the swab. The
tampon was washed thoroughly, after which 0.1
ml of flushing fluid was placed in a Petri dish
with nutrient medium. The cups were placed in a
thermostat at 30°C. A preliminary count of the
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grown colonies was made after 48 hours, the
final - after 72 hours [5].

As a result of research, it was found that
the growth of bacteria in cups containing flushes
from untreated tissue samples significantly
increased. On the surface of untreated mixed
fabric (25 cm?) contains about 200 cells. In the
treated fabric samples, microbial growth was
absent (Fig. 2).

)

Figure 2 - Bacterial growth from flushing from untreated and treated mixed fabric samples
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Quality assessment of finished fabrics was
carried out on the physico-mechanical properties
such as crease-resistance, tensile characteristics and
abrasion resistance as well as organoleptically.

As a result of the assessment on organoleptic
indicators, it was found that the fabric becomes
smooth and easily slips off the hands.

Table 1 — Physic and mechanical properties of Premier Standard 210 fabric

Ne g%rr:jonent ;cl)flcemr?\t/}o; o;(:{arigalé%lfi {)dfs, Breaking load | Air pelgmeazbility,
A (based on), N dm’/ m*xs
g/l ml/l g/l ®)

1 8 100 5 160 372 35,5

2 4 100 5 165 377 33,6

3 8 50 1 178 394 34,3

4 4 50 5 168 405 33,5

5 8 100 1 158 390 35,4

6 4 100 1 159 421 35,1

7 8 50 5 171 499 35,8

8 4 50 1 180 367 35,9
Average index - - - 167 403 34,8
The untreated | _ : : 114 330 33,5

fabric

Summary 2. Encyclopedia of polymers. Editorial Board:

The study revealed the most optimal
concentrations of the composition components:
PVA -8 g/l, SI- 50 ml/l, MA — 5 g/l.

The results of the study revealed the
acquired antimicrobial properties of tissue treated
with an dressing composition based on polyvinyl
alcohol, maleic acid and a solution of silver ions.
The acquired properties have shown their
resistance to the development of mold fungi on
their surface, as well as to the resistance to harmful
effects of microorganisms in operating conditions.
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