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DEVELOPMENT OF TECHNOLOGY FOR NONWOVENS
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The article presents data on the development of nonwovens with antimicrobial properties using anavidin,
polyethylene glycol and copper sulfate. The production of nonwovens is booming all over the world. In terms of their
properties, nonwovens successfully compete with fabrics and replace them, and in some properties they are superior
to traditional textile materials. For the production of non-woven fabrics, more than half is still accounted for by
natural fibers: cotton, wool and linen fibers, waste from the processing of natural fibers, regenerated fibers. In this
work, the goal is to obtain nonwovens with antimicrobial properties. Technologies have been developed that give
nonwovens stable antimicrobial properties. The physicochemical properties and mechanism of interaction of the
applied components have been investigated. The optimal technological parameters for the production of
antimicrobial nonwovens have been determined. The development of a new technology of nonwovens with improved
physical, mechanical and functional properties will help to apply nonwovens in medicine and other areas that
require bacteriostatic, bactericidal and fungicidal properties of textile materials. Therefore, in order to obtain
nonwovens that would meet all the requirements of domestic and foreign enterprises, it is advisable to modify both
fibers and impregnating compositions.

Keywords: nonwoven fabric, antimicrobiality, microbiological destruction, antimicrobial treat-
ment, antimicrobials, bioresistance.

PA3PABOTKA TEXHOJIOI'MX HETKAHBIX MATEPHUAJIOB
C AHTUMMKPOBHBIMUA CBOMCTBAMHM

KK JFOCEHBUEBA*, A. BYPKUTBEAW

(AnMaTHHCKMIT TeXHOJIOrHYecKuii yHuBepcuret, Kaszaxcran, 050012, r. Anmarsi, Tose 61 100)
DnekTpoHHas nouTa aBTopa koppecrnonaenta: d.kulmairam@mail.ru*

B cmampve npeocmagnenvt Oanuvle no paspadomke HEMKAHBIX MAMEPUATIOE C AHMUMUKPOOHbLIMU
Ce0licmeamu ¢ NpUMEHeHUeM AHAGUOUHA, NOAUIMUNECHZAUKONA U cynbghama medu. IIpouzeoocmeo nHemKaunvix
Mamepuanoe oOvicmpo pacmem 60 ecem mupe. Hemikanvie mamepuansl no ceoum Cc60UCMEAM YCHEUIHO
KOHKYpupyiom ¢ meKCmunem uau 3aMeHAIOm €20, npegocxo0s mpaoulyuoHHble G0NOKHUCHMbIE MAMEPUalbl.
Hemkxkanvle nonomua u32omaeiuearmcs U3 HAMYPAIbHBIX 60J0KOH. XJI0NOK, Wiepcmb, JIbHAHbLIE G00KHA,
nepepadomannvie U 6MOPUYHLIE 60JI0KHA, OMXO0bl HAMYPATNLHBIX 6010KOH. B dannoit pabome uenvio agnaencsa
nojyueHue HemKAHbLIX MAamepuanos ¢ AHMUMUKPOOHbIMU ceolicmeamu. Pazpabomanvt memodvr npudanusn
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YCHOUYMUBHIX AHMUMUKPOOHBIX C8OIICHME HemKaHblm noiomuam. H3yuenol uzuxo-xumuueckue ceoiicmea u
ONMUMATILHbIE MEXHON0ZUYNECKUE RAPAMEmpbl 0134 HOJIYYEHU AHMUMUKPOOHBIX HEMKAHBIX MAmMepuaos.
Pazpadomka HO6bIX MEXHOIO2UT NOYYEHUA HEMKAHBIX MAMEPUATIOE C YIIYHUIEHHBIMU PUUKO-MEXAHUYECKUMU U
@yHKyUOHANLHBIMU C8OUICEaMU OyOem CROCOOCHEO6aMb NPUMEHEHUI) HEMKAHLIX NOJIOMEH 6 MeOUYUHe U
Opy2ux HANpAsIeHUAX, MPeOyIOWUX HAMUYUA Y MEKCMUIbHBIX GOJIOKHUCMBIX MAMEPUANO8 QYHZUUUOHBIX,
Oakmepuocmamuueckux u 0AKMeEPUUUOHLIX CEolicme. JINA ROAYUeHUA HEMKAHBIX MEKCHUIbHbIX MAmepuanos
UenecooopasHo nposooums MOOUPUKAUUIO KAK 60JI0KOH, MAK U NPORUMBIGAIOWUX KOMRO3UWUI, KOMOopble
COOmEencmaeosanu Ovl 6cem mpetoCanusmM OmeuecmeeHHbIX U 3aPYOeIcHbIX npeOnpusmuil.

KuaioueBbie ciioBa: HeTKaHbIH MaTepuajil, aHTUMHMKPOOHOCTb, MHUKPOOMOJIOTHYECKOE Ppa3py-
IIeHHe, AHTUMHUKPOOHAasi 00padoTKAa, aAHTUMHUKPOOHbBIE MPenapaThl, 0UOCTOMKOCTD.

BEMMATA MATEPUAJIJIAPBIHA AHTUMUKPOBTBIK
KACHUET BEPETIH TEXHOJIOI'US dKACAY

KK JIOCEHBUEBA*, A. BYPKUTBEAU

(Aamatel TexHOJIOrHUILIK yHuBepcuTeti, Kazakceraun, 050012, Aamatel K., Tese 6u xaun¥., 100)
ABTOP-KOPPECIIOHICHTTIH dIEeKTPOHABIK Tomrackr: d.kulmairam@mail.ru*

Makanaoa anaguoun, NOAUIMUNEHSAUKOL HCIHE MBIC CYIbHAMBIH KOAOAHA OMBIPLIN, AHMUMUKPOOMBIK
beiimama any dcailibl ManimMemmep Keamipineen. Onemoe Oeumama OHOIpICi KAPKbIHObI O0aMbln  Kejleoi.
beiimamanap Kkacuemmepi 6oiivinuwa mamanapmen 6acexenecin, 01apovly, OpHLIH Hacaovl, an Keuodip Kacuemmepi
OoubiHWa DacKa meKCmuilb MamepuanoapvlHan acsln myceodi. beiimama onodipicinoe scapmoicolHan Ko0i maouzu
ManuwblKmap Koa0anwvliaosvl: MAKmad, JHCyH HcoHe 3bl2blp MANbIKIMapsl, Madu2u maiuslkmaposl Kaima oHoey
Ka10blKkmapol, Kainvina xeamipineen manwvikmap. byn scymvicmoly maxcamol Ouoyuomix oOeiumamanap any
0onvin  madvinadvl. 3epmmey Hamudcecinde Oelimamaza MmMYpaKmvl AHMUMUKPOOMBIK, Kacuem Oepemin
mexuonozuanap xncacanovl. Konoanvirameln komnonenmmepoiy, (Quauka-XumMuauvlK Kacuemmepi Jcone 03apa
apekemmecy mexanumi 3epmmendi. AHmuMuKkpoOmulK Oeilmama aayoOvblH OHMAUILL  MEXHONOUATLBIK
napamempaiepi anvikmanovl. Koz2apvl pu3uKa-mexanuxkaivlK Hcone QYHKYUoHanvoblK Kacuemmepi oap deiumama
anyoblH HeaHa MexHOI0ZUACHL MAMEPUATObIH, MEOUUUHAOA JHCIHE DAKMEPUOCMAMUKAIBIK, OAKMePUUUOMIK dHcoHe
dynecuyuomix mexcmuns mamepuanoapvl MYMmMouIHLUIAMBIH CANANAPEA KONOAHBLLY MYMKIHOIZIH apmmulpaosl.
ConoviKman omanoblK JHcaHne uiemenoik OHepKacinmepoin 6apivlK maianmapvina cail Kejlemin oeimama wvl2apy
YUWiiH manuslK mypinoe Mooupurayuaiaymen Kamap oH0ey KOMROUYUACHIH ATy Kbl3bI2YUIbLIbIK HY2bl3A0bl.

Herisri ce3nep: OeiimaTa MaTepuasbl, AHTUMHKPOOTHIK KacHeT, MUKPOOHOJIOTHSUIBIK 1eCTPYK-
Mf, aHTUMHUKPOOTBIK 6H/Iey, AHTHMHKPOOTHIK Mpenaparrap, 0HoTYpPaKTHUIBIK.

Introduction materials - giving them antimicrobial properties.
Non-woven fabrics belong to the most The second and third methods are most acceptable
dynamically growing assortment group of textile for fibrous materials for everyday use, provided
products. At present, the production volumes of that the corresponding impregnations do not
nonwovens are ten times higher than the production change the basic properties of textile materials
volumes of natural materials. Such a demand for and are quite resistant to atmospheric influences,
nonwovens is due to a whole range of specific light, washing, and dry cleaning under operating
properties that make up nonwovens and their use in conditions [10-12].
household and technical purposes [1-3]. The development of a technology for obtai-
At first, textile materials were textile carriers ning nonwovens with antimicrobial properties, the
for fixing antimicrobial components. Later, knitted acquisition of new information about the properties
materials began to be used as bactericidal of such fabrics is an urgent scientific task [13, 14].
dressings. However, the efficiency of the use of Materials and research methods
knitted materials, their production is costly and The samples were processed according to
unprofitable due to the use of expensive raw two formulations: 1. Anavidin disinfectant 10, 20,
materials [4-7]. Nonwovens are the most promising 30 g/l, 2. Polyethylene glycol 10 g/l, copper sulfa-
and cost-effective textile carriers [8, 9]. te 5, 10, 15 g/I. Impregnation of the fabric with an
Final finishing is carried out in various antimicrobial composition was carried out in so-
ways: mechanical elimination of contact of the lutions for 1-2 minutes at room temperature. Next,
textile material with spores, insects or bacteria; the samples were dried in an oven for 3-5 minutes
treatment of substances poisonous to micro- at 125 °C. Impregnation bath module 200 ml.

organisms; chemical change of the surface of
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Results and discussion
The developed methods have antimicrobial
activity and a simple technological scheme of

finishing. The antimicrobial activity of the
samples was determined by GOST 9.060-75 [15],
the results are presented in Tables 1 and 2.

Table 1. Coefficient of resistance to microbiological destruction of finished nonwovens according to the 1-st technology

Ne Concentration Breaking load
Anavidin, (pre-biodegradation and post-biodegradation), kgf
gl 10 days
longitudinal % transverse %

1 10 g/l 3,492/3,196 91,52 3,748/3,337 89,03
20 g/l 3,543/3,118 88 3,564/2,922 81,98
30 g/l 3,213/2,996 93,24 3,3165/2,876 86,71
Raw material 3,100/2,191 70,67 3,218/1,950 60,59

Table 2. Coefficient of resistance to microbiological destruction of finished nonwovens according to the 2 nd

technology
Ne Concentration Breaking load
Copper PEG, (pre-biodegradation and post-biodegradation), kgf
sulfate, g/l o/l g/l
longitudinal % transverse %

1 5 g/l 10 3,607/3,066 85 3,746/3,141 83,84
2 10 g/l 3,548/3,101 | 87,40 | 4,422/3,689 83,42
3 159/l 3,606/3,230 | 89,57 | 3,843/3,462 90,08

Raw material 3,100/2,191 | 70,67 | 3,218/1,950 60,59

After finishing with compositions, the considered resistant to microbiological destruction

coefficient of resistance to microbiological
destruction was 93.24 % according to the first
technology, 89.57% according to the second one,
after 10 days of the strips being in contact with the
ground. For control samples, the coefficient of
resistance to microbiological destruction is 70.67
%, also after 10 days. The obtained antimicrobial
effect is achieved at minimum concentrations of
more than 80 %. According to GOST, a fabric is

Table 3. Air permeability indicators of modified samples

if the coefficient is 80 +/-5 %.

The results show that the air permeability
coefficient of antimicrobial nonwovens with
different content of components is not significant,
there is a slight increase in this parameter. The air
permeability indicators of the treated materials
with the proposed compositions comply with the
regulatory requirements for hygienic safety, these
results are presented in Table 3.

Ne Breathability, dm%/m?*s
1 | Raw material Concentration
939,1 Anavidin, Anavidin, Anavidin,
10 g/l 20 g/l 30 g/l
957,8 962,9 943,7
2 939,1 Concentration
PEG, 10 g/l
Copper sulfate, 5 g/l | Copper sulfate, 10 g/l | Copper sulfate, 15 g/l
959,1 957,7 960,2

The stiffness of fibrous materials depends
on the structure, density, weave, composition and
finish of the fibre. The more linear and oriented
the chain molecules of a fiber-forming polymer,
the greater the internal friction that restricts the
movement of the molecular chains, and the less
flexible the fiber is. The stiffness of fabrics is also
affected by atmospheric conditions. The stiffness
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of fabrics changes under the influence of
temperature and humidity, and the stiffness of the
material increases with the thickness of the
material, the linear density and the twist of the
threads and yarns that form it.

The stiffness of nonwovens was determined
in accordance with GOST 10550-93 [16]. The
results are presented in Table 4.
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Table 4. Stiffness indicators of treated nonwoven fabric

Ne

Stiffness G /cN

1 Raw material

Concentration

Anavidin,10 g/l Anavidin,20 g/l Anavidin,30 g/l
G=0,6027 G=0,6076 G=0,8722 G=0,8771
2 G=0,6027 Concentration
PEG, 10 g/l
Copper sulfate, 5 g/l Copper sulfate, 10 g/l | Copper sulfate, 15 g/l
G=0,7742 G=0,9555 G=0,8232

According to the data obtained, it can be
seen that with an increase in the concentration of
the antimicrobial drug, the nonwoven material
acquires a slight stiffness for the first composition
G=0.8771, for the second composition G=0.8232,
compared to the untreated material G=0.6027. An
increase in the concentration of an antimicrobial
drug slightly leads to the stiffness of the textile
material.

The arithmetic mean of the results of 10
measurements of a point sample or elementary
samples GOST 12023-93 is taken as an indicator
of the thickness of a spot sample [17]. The
thickness of the nonwoven fabric was determined
using an MT 531 thickness gauge, the results are
presented in Table 5.

Table 5. Determination of the thickness of the nonwoven fabric after antimicrobial treatment

Ne Thickness, mm
1 Raw Concentration
material Anavidin,10 g/l Anavidin,20 g/l Anavidin,30 g/l
0,29 0,25 0,27 0,25
Concentration
PEG, 10 g/l
2 0,29 Copper sulfate, 5 g/l Copper sulfate, 10 g/l Copper sulfate, 15 g/l
0,30 0,26 0,28
From the data obtained, it can be seen that the REFERENCES

thickness of the finished samples changes slightly,
this treatment does not lead to a change in the linear
dimensions and thickness of nonwovens.

Conclusion
The developed methods of processing
nonwovens provide antimicrobial activity.

Methods of finishing materials are accessible,
versatile and easy to perform. After modification
with the developed compositions, the coefficient
of resistance to microbiological destruction
according to the first technology was 93.24%, for
the second composition 89.57%, after 10 days of
the strips being in contact with the ground.
Studies have been carried out on the effect of the
proposed compositions on the coefficient of
resistance to microbiological destruction and on
the physical, mechanical and hygienic properties
of nonwovens.
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