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OZET: Bu calismada, elektro gekim teknigi kullanilarak biyokompozit nanolif iiretimi amaglanmakta olup biyokompozit yapinin
olusturulabilmesi i¢in biyo-bazli termoplastik poliiiretan (BioTPU) ile yerli kaynaklardan elde edilen haloysit (HST) minerali
kullanildi. Diizgiin morfolojiye sahip nanolif {iretimi i¢in elektro ¢ekim parametreleri optimize edilerek en uygun parametreye sahip
polimer ¢ozeltisi belirlendi ve farkli konsantrasyonlarda HST katkili BioTPU nanolifleri tiretildi. Caligmalar sirasinda, haloysitin lif
morfolojisi tizerine etkilerini gormek i¢in elektro ¢ekim igleminden 6nce rotasyonel reometre ile ¢gozeltilerin reolojik davranislart
incelendi. Elde edilen nanoliflerin ylizey morfolojilerini goriintiilemek igin taramali elektron mikroskobu (SEM) kullanildi.
Nanoliflerin yapisina eklenen haloysitin, nanolif hidrofilitesi {izerinde yaptigi etkileri gézlemlemek i¢in temas agisi analizleri
gerceklestirildi. Reoloji sonuglarina gore haloysitin ¢ozelti viskozitesini belli bir konsantrasyona kadar (% 0.3 HST) arttirdig1 daha
sonra viskozite, depolama modiilii (G') ve kayip modiil (G") degerleri {izerinde diismelere neden oldugu tespit edildi. SEM’den alinan
goriintiiler dogrultusunda, haloysitin nanoliflerin yapisina tutundugu goriildii. Ayrica yapiya eklenen haloysitin lif ¢aplarini arttirdigt
ve lif ekseni boyunca, lif kesitinin {iniform olarak dagilmadig: tespit edildi. Nanoliflere ait temas agis1 analizi sonuglarina gore elde
edilen nanoliflerin hidrofobik bir yiizeye sahip oldugu ve haloysitin, nanolifilerin temas agilarini azalttigi sonucuna varildi.
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PRODUCTION AND CHARACTERIZATION OF HALLOYSITE FILLED BIO-BASED
THERMOPLASTIC POLYURETHANE NANOFIBERS VIA ELECTROSPINNING METHOD

ABSTRACT: In this study, it was aimed to produce biocomposite nanofibers by using electrospinning technique and to form
biocomposite structure, bio-based thermoplastic polyurethane (BioTPU) and halloysite (HST) mineral obtained from natural sources
were used. Electrospinning parameters have been optimized for the production of nanofibers with smooth morphology and the
polymer solution with the most suitable parameter was determined. Different concentrations of HST filled BioTPU nanofibers were
produced and the rheological behavior of the solutions was investigated with a rotational rheometer before electrospinning to observe
the effects of halloysite on fiber morphology. Fourier transform infrared spectroscopy (FTIR) analysis was carried out to determine
the chemical composition of acquired nanofibers, and scanning electron microscopy (SEM) was used to monitor surface
morphologies. Contact angle measurements were carried out to observe the effects of halloysite on the hydrophilicity of nanofiber.
According to rheology results, it has been found out that the solution viscosity, storage modulus (G') and loss modulus (G") of
halloysite increased up to a certain concentration (0.3 % HST), but later caused falls on viscosity. According to the results of FTIR
analysis, there is no chemical bond between halloysite and BioTPU, but SEM images show that halloysite was added to the structure
of nanofibers. It was also found that the halloysite added to the structure increased the fiber diameters and that the fiber cross-section
was not uniformly distributed along the fiber axis. The results of contact angle analysis indicated that acquired nanofibers have
hydrophobic surface and the added halloysite decreases contact angles of nanofibers.
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