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Abstract. The dyeing process of composite fibers based on recycled
polyethylene terephthalate using a water-soluble dye has been investigated. It was
possible to achieve a consistent color when dyeing composite fibers with varying
composition ratios at a temperature of 95°C.
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N3YUYEHUE BOMOKHOCTHU KPAIIEHUA KOMITIO3ULIUOHHBIX 2T
BOJIOKOH BOJOPACTBOPUMBIMHU KPACUTEJISIMUA
TawxenmcKuti uHCMUMYm MeKCMuaIbHOU U 1e2KOU NPOMbIUUIEHHO CIU
Marucrp XKypaesa Ill., nonent Xacanosa C.X.
Annomayusa. H3zyuen npoyecc KpauieHuss KOMNOSUYUOHHLIX BOJIOKOH HA
OCHOBe  nepepabomaHHo20  NoUdIMUIeHmepepmanama 6000pacmMEopUMbIM
Kpacumenem. JlocmueHymo RnonyueHUss aHAIOSUYHO2O0 Ye8ema HNpU OKpAUUBAHUU
KOMNO3UYUOHHBIX BOJIOKOH C PA3TUUHLIMU COOMHOweHuasMU npu memnepamype 95°C.
Knroueevie cnoea: nomsmuienmepepmanam,KoOMNOSUYUOHHOE BOJIOKHO,
AKMUBHBIU Kpacumenwb, KpauleHue, UHmMeHCUBHOCMb Yeemd.

KOMIIO3UIIUOH II3T TOJIAJJAPHU CYBJIA SPYBUYAH BYEBUH
MOJIIAJIAP BUJIAH BYSAIIl UMKOHUATJIAPUHHA YPITAHUII
Toshkent to ‘qimachilik va yengil sanoat instituti
Marucrp XKypaesa IIl., nonent Xacanosa C.X.

Aunomayus. Katima uwnawean noausmuienmepegmanam —acocuoa

OJIUHEAH KOMNOZUYUOH MOJANAPHU CY80Ad 3pY8HaH 0yésuu moooa oOunaun Oy
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aocapaénu ypeauunou. Typau nucoamm komnosuyuon moaaapuu 95°C xapopamoa
oysneanoa oup Xui paune oauuea IPUUUIOu.

Kanum cyznap: nonusmunenmepegpmanam, KOMHOUYUOH MOJA, (PAoi
b6yéeuu moooa, 6ysau, pane UHMEHCUBTUSU.

The modern market principle for the development of new textile and
technical products is based on the following demand chain: a product with a specified
functional purpose — textile material — fiber. While modern chemical fibers and
yarns are becoming increasingly comparable to natural fibers in terms of hygienic
properties and comfort, the approach to imparting qualitatively new properties that
determine their potential applications has remained unchanged.

The dense structure of synthetic fibers limits their dyeability with water-
soluble dyes. However, by modifying polyester fibers, it is possible to control their
hydrophilicity, dyeability, and other properties.

This research focuses on investigating the dyeing process of recycled PET -
based composite fibers using reactive dyes. Since the investigated fibers underwent
partial drawing during the fiber formation process, the dyeing procedure was carried
out using a method recommended for regenerated cellulose fibers. Under laboratory
conditions, porous-structured composite fibers produced from primary and secondary
PET granules were dyed using a batch dyeing method. The dye bath contained a
reactive dye, an electrolyte, and soda ash (sodium carbonate). Initially, the effect of
dye concentration (1-3%) in the dye bath on the color intensity achieved in the fibers

was investigated.
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Figure 1. Dependence of the color intensity of dyed fibers on dye
concentration
As shown in Figure 1 above, increasing the dye concentration leads to a
linear increase in color intensity in the composite fiber with a 90:10 ratio. In contrast,
for the fiber with an 80:20 ratio, the color intensity decreases when the dye
concentration in the solution is 2%, whereas an increase in color intensity is observed
at a concentration of 3%.
One of the factors affecting the color characteristics of PET fibers is the
dyeing temperature. Therefore, the effect of dyeing temperatures (30, 45, 60, 85, and

95 °C) on the color characteristics of the dyed fibers was investigated.
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Figure 2. Dependence of the color intensity of dyed fibers on dyeing
temperature

As shown in Figure 2, increasing the dyeing temperature to 95 °C resulted in an
increase in the color intensity of PET fibers. In particular, the fiber with an 80:20 ratio
exhibited higher color intensity than the fiber with a 90:10 ratio. The observation of
the same color shade in both fibers at 95 °C can be attributed to the similar diffusion of
dye molecules into the free volume of substrates with relatively similar supramolecular
structures.

The conducted studies demonstrated that the composite fiber with an 80:20 ratio
has a higher sorption capacity than the fiber with a 90:10 ratio, allowing a greater
number of dye molecules to diffuse into its amorphous regions.
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