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The article presents the results of a study on the development of dyeing technology for wool materials using
natural dyes. Increasing the ecological and functional value of textile materials is achieved through the use of natural
pigments of plant origin and effective auxiliary substances that contribute to the strong fixation of the dye on the fiber.
Modern approaches to the intensification of dyeing processes, including physicochemical methods, allowing to ensure
a high degree of uniformity of staining, color resistance to external influences and preservation of physical and
mechanical properties of wool fabrics, are considered. Optimization of the dyeing parameters of the concentration of
dyes and modifiers, temperature and time processing, and acidity of the medium was carried out. The qualitative
characteristics of the painted samples were studied, including the intensity and durability of the color, the uniformity
of the dye, as well as the effect on the tactile properties of the material. The proposed technological solutions provide
environmental safety, energy efficiency and the possibility of applying dyeing technology in production processes.
Developed dye technology can be used in the production of natural textiles with decorative and functional properties
in demand in the light industry, including for the manufacture of clothing, accessories and interior textiles.

Keywords: natural dyes, wool materials, natural fibers, textile dyeing, eco-friendly technologies,
dye stability, biodegradable dyes, traditional dyeing methods.

IKOJIOI'NYHOE KPAIIEHUE HHEPCTAHBIX MATEPUAJIOB:
BO3MOXXHOCTH HATYPAJBHBIX KPACUTEJEN
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B cmamuve npedcmasnensl pe3yivmameol uccie008anus no pa3padomKe MmexHoa102uu Kpauenus wepcmanbix
MAmMepuaos ¢ UCNONb306anuem HAMYPAIbHLIX Kpacumeneil. Ilosviuienue IKon02uuecKoll u YHKYUOHANLHOI UEHHOCINU
MEKCMUbHLIX MAmMepPuanos OOCHUZHYMO 34 CYEéM HNPUMEHEHUA RPUPOOHBLIX RUZMEHMOE PACHUMENbHO20
RHPOUCX0)HCOeHUA U IPPEKMUGHBIX 6CHOMOAMETLHBIX 8EU{ECINE, CHOCODCIMEYIOWUX NPOUHOMY 3AKPENIeHUI0 Kpacumens
Ha eonokne. Paccmompensl coepemennvie no0xXo0bl K UHMEHCUPUKAUUU NPOYECCO8 KPauleHUA, 6KNI0YAA PUUKO-
Xumuueckue mMenoosl, R03601A10uUe 00eCneYums 6bICOKYI0 CIENEeHb PAGHOMEPHOCIU OKPAUIUBAHUA, YCIOUYUBOCNb
U6ema K 6HeUIHUM 8030€lCMEUAM U COXPAHEHUE (PU3UKO-MeXAHUYECKUX ceolicme wepcmanbix mraneil. IIposedena
OnMUMU3AUUA RAPAMEMPOE KPAUieHUs, KOHUEHMPauuu Kpacumeineil u MOOUPUKAMOpos, meMnepantypHo-6PeMeHHO20
Ppexicuma o6padomku, Kuciomuocmu cpeost. Hccneoosansl KauecmeenHule XapaKmepucmuKu OKpaueHHslxX 00pazyos,
6KII0YAA UHMEHCUGHOCHb U CHOIIKOCHb UGEMA, PAGHOMEPHOCHL KPAWICHUA, @ MAKIICe GIUAHUE HA MAKMUIbHbIE
ceolicmea mamepuana. Ilpednoscennvlie mexnonozuuecKue peuienus 06ecneuusalon IK0a102udecKyro 6e30nacnocms,
IHepzoIhhexmusnocms U 603MOHCHOCHL RPUMEHEHUA MEXHOI0ZUU KPAULEHUS 6 NPOU3600CHMBEHHBIX NPOUECCAX.
Pazpabomannas mexnonozus KpauieHus modxycem 6blims UCNOIb308AHA RPU RPOUZEOOCIEE HAMYPATILHOZ0 MEKCMUIA C
0eKopamueHbIMU U (PYHKYUOHATIbHOIMU CEOLICHIBAMU, 80CHIPEOOGAHHBIMU 8 J1e2KOIl NPOMBIULTEHHOCINU, 8 MOM Yucie 01
U320M08IEHUA 00€HCObl, AKCECCYAPOB U UHMEPLEPHO20 MEKCHMUIA.

KiioueBble cjioBa: HaTypajibHble KPACHTENIH, IIePCTAHbIE MATEPUAJIbI, HATYpaJIbHbIE BOJIOKHA,
KpalleHue TeKCTHJs, JKOJOTMYHbIe TEXHOJIOTHH, YCTOHYMBOCTL OKpPACKH, OHopasjiaraembie
KpacuTelu, TPaIUIIHOHHbIEe MeTOIbI KpalleHHusl.
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KYH MATEPUAJIJAPBIH DOKOJOI'MAJIBIK TA3A BOAY:
TABUT'U BOATBIIITAPABIH MYMKIHAIKTEPI

KK JIOCEHBUEBA", I’ b EEKBATHIP

(AJIMaTBI TEXHOJIOTHSUTBIK yHUBepcuTeT, Kasakceran Pecry6amnkacet, 050012, Anmatsl K., Teste 61 ke, 100)
ABTOpP-KOPPECTIOHICHTTIH 3JeKTpoHbIK morrackr: d.Kulmairam@mail.ru *

Maxanaoa mabuzu 60a26luimapobl KOJ10AHA OMbBIPLIN, JHCYH MAMEPUAIOAPLIH 008y MEXHON02UACHIH A1y
Ooutvinwa 3epmmey Homudicenepi keamipinzen. Tekcmuno mamepuanoapvolHbly IKOJI0ZUATIBIK HCIHE PYHKUUOHATOBIK
KYHOBUIbIZbIH apmMMbIpy YULiH 0CIMOIK meKmec maduzu nuZMennmep Hcone 00A2bluimovlH, ManblKKa Oepik deximinyine
bIKna ememin muimoi Kocankpl 3ammap Koaoanwvliowvl. bosy npoyecmepin scedendemyoin 3amanayu macinoepi, COHblH
iwminoe 0oayoviy mezicmizin, mycmepoin colpmKbl acepiepze Mmeo3imoinicin Kammamacvly ememin dHcoHe IHCYH
Mamanapeluoly, — QUIUKATBIK-MEXAHUKANbIK — KACUemmepin momeHnoemneimin  QuauKa-xumuanvlk aoicmep
Kapacmuipoliean. boageiuumap men moouguxamopnapoviyy KOHUEHMPAyUACsvl, OKOEYOit; MEMNEPAMYPANBIK-YAKLIIMbBIK,
pedicumi, OpmansvlH, KblUKbLAObIZbL CUAKDL 00y nApamempiepin OHMAauIaHObIPY OOIIHUA 3ePMMmeYy HCYMbICIAPbI
acypeizinoi. Tycmi yneinepoin cananvik cunammamanapol, COHbIY iwinde myc KapKulHObLIbI2bL MEH DepiKmizi, 00ayOblH
mezicmizi dcane mamepuanoviy maxkmunvoi Kacuemmepi zepmmendi. ¥colnovliean mexnonouAnLIK uiewimoep
IKOIOZUANBIK KaAyinci3, Inepeuaza yHemoi 6osay mexHono2uAcvln OHOIpicmik npouecmepoe Koaoany MYMKiHOIZIH
Kammamacwlz emeoi. O3ipienzen 00y mexHoa02UsACyl HeeHisl OHEpKacinme CYpPaHbICKa ue CaHOIK HcaHe YYHKUUOHATObIK,
Kacuemmepi 6ap madbuzu manuiblKmapovly meKkcmuib oHOIpicinoe, AZHU KUimM, aKceccyapaap jHcone uHmepbepiik
meKkcmuio OYiubIMOapPbIH Wb2APYOa KONOAHBLIYbL MYMKIH.

Herizri ce3aep: Ta0uru 00AFBILITAP, KYH MATEPUAAAPBL, TAOMFU TAIIBIKTAP, TEKCTWIbII 0011y,
IKOJIOTUSJIBIK Ta3a TEXHOJI0TUsL1ap, 0051y TO3IMILTIri, OMOJOTUSJILIK bIIBIPANTHIH 0OAFBIIITAP, TICTYPIIi
0osty aicTepi.

Introduction processing technology. The color obtained as a result
One of the current trends in the textile industry of staining can vary significantly depending on the
is the development and implementation of type of fiber, method of preparation of raw materials,
environmentally friendly finishing technologies, type of herb, pH of the medium, duration and
including dyeing using natural dyes. Particular temperature of dyeing. The combination of various
attention is paid to the creation of textile materials dyes and herbs allows you to obtain complex, deeply
based on natural components that provide not only saturated and persistent shades [7-9].
decorative, but also functional properties. The use of The technology of dyeing wool materials with
natural dyes can reduce the impact on the environment natural dyes includes a number of successive stages
and human health, as well as contribute to the aimed at ensuring durable and uniform staining while
preservation of traditional technologies and the preserving the physical and mechanical properties of
development of sustainable textile production [1-3]. textile fiber. The process consists of preliminary
Natural dyes are natural pigments obtained material preparation, etching, dye extraction, dyeing,
mainly from plant raw materials, less often from animal washing, fixation and drying.
and mineral origin. Their use in dyeing wool materials The use of natural dyes in the dyeing of wool
is due to environmental safety, biocompatibility, materials is an environmentally friendly alternative to
availability of raw materials and the possibility of synthetic dyes and contributes to the creation of
obtaining a wide range of shades. The use of natural sustainable textile production technologies. The
dyes makes it possible to create sustainable, non-toxic resulting painted products are characterized by a soft
textiles with high artistic and cultural value [4-6]. natural color scheme, biocompatibility and high
Natural dyes used to dye wool are classified by aesthetic quality, which makes them in demand [10-12].
chemical nature and color shades. Anthraquinones Despite a significant amount of research, dyeing
include dye maren and cochineal, providing persistent wool with natural dyes remains an understudied
red and pink tones. Indigo dyes such as indigo and direction. Modern research is mainly focused on the
waida are used to produce blue hues. Flavonoid dyes study of individual dyes or types of herbs, while there is
(onion husks, turmeric, chamomile, etc.) allow you to no systematic approach to comparing different natural
achieve yellow and orange colors. Tannins contained pigments, sources of raw materials and technological
in oak bark, nut shells and tea give dark shades and can regimes. In addition, a great influence on the result has
serve as natural fixators. Other plant sources such as the composition of the water, temperature, processing
elderberry, pomegranate, nettle and carrot are also time, the type of fiber used and the features of interaction
used, allowing you to vary the palette depending on the with metal ions used as sores. To date, there is a need to
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systematize the accumulated data, develop
environmentally friendly and technologically stable
methods of coloring, as well as to study the long-term
color resistance in the operation of products painted with
natural dyes [13-15].

The article is devoted to the development and
research of the technology of dyeing woolen materials
with natural dyes, providing stable and uniform
staining while preserving the physical, mechanical and
hygienic properties of textiles [16].

Materials and methods

The first stage is the preparation of wool
cleaning from contaminants and fatty substances with
gentle washing in warm water with soft detergents.
Next, etching is carried out, which improves the
adhesion of the dye to the fiber and increases the
durability of staining, iron sulfur was used as an etch.
Natural dyes were obtained by extraction from
vegetable raw materials, after which staining is carried
out in solution at a controlled temperature of 60 °C for
60 minutes. In the process, it is important to maintain
optimal pH conditions and ensure uniform stirring for
uniform absorption of the dye. At the end of staining,
the material is washed to remove excess dye and, if
necessary, carry out color fixation using fixing means.
The process is completed with gentle drying at low
temperatures or room temperature, which prevents
damage to the fibers and preserves color saturation.

Results and discussion

For dyeing wool materials used dandelion,
chamomile, St. John's wort, Bidentis herba, oak bark,
wormwood, sage, calendula, nettle results showed that
all used plants have a certain coloring ability, but the
shades and their resistance differed significantly. The
most intense staining was observed when using the
bark of oak and St. John's wort - they gave the woolen
tissues saturated brown and warm green shades,
respectively.

Dandelion, chamomile, Bidentis herba
provided soft light yellow and green tones,
wormwood gives the fabric a grayish-green hue with
moderate resistance, especially in combination with
herbs. Sage gave a gray-green hue, calendula - bright
yellow. Nettle provided natural green-olive tones
with good resistance when using herbs. Especially
pronounced staining was observed in nettles and sage,
where the color became deeper and more stable.

The use of iron vitriol significantly changed
the color palette: shades became darker, acquired
gray-green, bright vyellow, olive and marsh
character, Figure 1.

Thus, the obtained data confirm that the plants
used can be used as environmentally friendly dyes for
wool. The most promising in terms of saturation and
durability of coloring were oak bark, St. John's wort,
sage, nettle, Bidentis herba, calendula which can
become the basis for further research in the field of
sustainable textile production.

Dandelion

Chamomile

St. John's wort

Bidentis herba

Sage Calendula

Oak bark

Wormwood

Nettle

Figure 1. Samples of woolen textile materials painted with natural dyes
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Natural dyes derived from plants have
unique hues and biological compatibility with
natural fibers such as wool. However, one of the
main problems of their wide application remains
the insufficient durability of the paint to external
influences, in particular to washing and friction,
which limits the durability and practical use of
painted textile materials.

The study of the influence of various factors
on the durability of painting allows you to optimize
the coloring processes and improve the
performance characteristics of materials. In this
regard, a comparative assessment of the durability

of coloring of woolen materials painted with
vegetable dyes to dry and wet friction, as well as to
repeated washing is considered.

The results showed that the greatest
resistance to dry and wet friction, as well as to
washing, was demonstrated by samples painted
with oak bark, nettle, sage and St. John's wort. The
coloring of the calendula and Bidentis herba, and
wormwood also showed satisfactory resistance.
The least persistent were dandelion and chamomile
dyes, especially in terms of wet friction and
repeated washing, the data are presented in Table
1.

Table 1. Assessment of the durability of painting wool materials with natural dyes to dry friction, wet friction and

washing (points from 1 to 5)

Dyeing Dry friction

Wet friction Washing

Oak bark 5

5 5

Nettle

St. John's wort

Sage

Wormwood

Calendula

Chamomile

Bidentis herba
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During the study of the resistance of wool
materials painted with natural vegetable dyes, it was
found that the color resistance to dry and wet friction,
as well as to repeated washing varies significantly
depending on the type of dye. The findings highlight
the importance of selecting suitable natural dyes and
optimizing process parameters to improve durability.
In addition, the introduction of effective herrings and
fasteners is a necessary step to improve the
performance of painted wool products.

Conclusion

Dyeing of wool materials with natural plant
dyes is a promising direction in the textile industry,
combining environmental safety and obtaining a
variety of natural shades. In the course of the study, it
was revealed that the durability of coloring largely
depends on the choice of a dye plant, the method of
processing and the use of herbs. Dyes such as oak
bark, nettle, St. John's wort and sage showed the
highest resistance to friction and washing, while
plants with lighter shades, such as chamomile and
dandelion, require additional color fixation to
improve durability.

To improve the quality of coloring, it is
recommended to further study the effect of various
herbs (alum, iron, copper) on color durability, as well
as the study of combinations of plant dyes to obtain
more stable and saturated shades.
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The use of natural dyes contributes not only to
reducing the negative impact on the environment but
also expands the possibilities to produce unique
textile products. To further improve the quality of
dyeing, additional research is needed to optimize
technological processes and develop effective
methods for fixing color.
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