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0Z: Tekstil endiistrisinde pamuk lifi potansiyel bir hammadde kaynagi olmasina ragmen, her yil binlerce ton atik, lif uzunlugu dagilimi,
incelik ve mukavemet ozelliklerindeki heterojen yapi nedeniyle dogrudan yiiksek kaliteli iplik tiretiminde kullanillamamaktadir. Bu
calismada, s6z konusu atik elyafin open-end rotor egirme teknolojisi kullanilarak hacimli hav ipligine doniigtiiriilmesi iizerine kapsamli
bir proses optimizasyonu gergeklestirilmistir. Caligma kapsaminda, Ne 16/1 %10-50 arasinda geri doniistiiriilmiis pamuk karigimlari
kullanilarak elyaf hazirlama asamasinda agma- temizleme yogunlugu, besleme hizi ve rotor devri gibi kritik parametreler sistematik
olarak optimize edilmis; elde edilen iplikler, diizgiinsiizliik (%CVm), ince-kalin yer ve neps icerigi (IPI/km), tuiyliiliik indeksi (H%),
kopma mukavemeti (Rkm) ve kopma uzamasi (%) gibi kritik performans parametreleri agisindan Ne 16/1 %100 pamuk ipligi ile
karsilastirmali olarak analiz edilmistir. Bulgular, belirlenen optimum parametre kombinasyonlarinda geri doniistiiriilmiis elyafin,
mukavemet ve yiizey karakteristikleri bakimindan endiistriyel kullanim standardini karsilayabildigini ortaya koymustur. Bu sonuglar,
atik yonetiminde dongiisel ekonomi ilkelerini destekleyerek ekonomik ve gevresel faydanin yani sira siirdiiriilebilir bir liretim modeli
sunmaktadir.
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RECYCLING OF COTTON FIBER: SUSTAINABLE PILE YARN PRODUCTION WITH OPEN-END
SPINNING

ABSTRACT: Although cotton fiber is a potential raw material source in the textile industry, thousands of tons of waste cannot be
directly used for high-quality yarn production each year due to the heterogeneous nature of fiber length distribution, fineness, and
strength properties. In this study, a comprehensive process optimization was carried out to convert such waste fibers into bulky pile
yarn using open-end rotor spinning technology. Within the scope of the study, Ne 16/1 yarns containing 10—50% recycled cotton blends
were produced, and critical parameters such as opening—cleaning intensity, feed rate, and rotor speed were systematically optimized
during the fiber preparation stage. The resulting yarns were comparatively analyzed against Ne 16/1 100% cotton yarn in terms of key
performance parameters, including unevenness (%CVm), thin-thick places and neps content (IPI/km), hairiness index (H%), breaking
strength (Rkm), and elongation at break (%). The findings revealed that under the identified optimum parameter combinations, recycled
fibers can meet industrial usage standards in terms of strength and surface characteristics. These results support the principles of circular
economy in waste management, offering not only economic and environmental benefits but also a sustainable production model.
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