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Abstract: Natural fibers that are abundant, low-cost and
biodegradable have broad potential applications in the
range of oil absorption and oil/water separation. Of
them, fibers with hollow structure and waxy surface,
such as kapok, milkweed and poplar fibers, were mostly
used to clean up oil spills [1-4]. In this study, diesel oil
was examined to evaluate the potential of poplar seed
hair fiber as an oil sorbent material. Poplar exhibits
exceptional features including high hydrophobic—
oleophilic property and large lumen (as shown in Figure
1). Critical parameters such as surface static contact
angle and oil-water separation efficiency are examined.
Poplar fibers demonstrate outstanding hydrophobic
properties with a static contact angle of 151°, while
exhibiting excellent lipophilicity with a static contact
angle of 0° against engine oil. It is found that poplar
fibers show an exceptional oil-water separation
performance to remove oil from contaminated
wastewater. This study presents a promising bio-based
solution for mitigating water pollution caused by oil spills
and other accidents, offering a low-cost, environmental-
benign, and efficient approach. Moreover, poplar is a
natural and biodegradable fiber that offers ease of
disposal after use without causing harm to the
environment.
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Figure 1 SEM image of hollow poplar fiber.

ACKNOWLEDGEMENT: This research is based upon work
supported by the Scientific and Technological Research
Council of Tirkiye (TUBITAK) under Grants No.
121M308.

REFERENCES

[1] Rengasamy, R. S., Das, D., Praba Karan, C.: Study
of Oil Sorption Behavior of Filled and Structured
Fiber Assemblies Made From Polypropylene, Kapok
and Milkweed fibers. Journal of Hazardous Materials,
186(1): 526-532, 2011.

[2] Singh, C. J., Mukhopadhyay, S. and Rengasamy, R.
S.: Oil Separation from OIl in Water Emulsion by
Coalescence Filtration Using Kapok Fibre.
Environmental Technology, 44:3: 381-393, 2023.
DOI: 10.1080/09593330.2021.1972168.

[3] Panahi, S., Moghaddam, M. K., Moezzi, M.:
Assessment of Milkweed Floss As a Natural Hollow
Oleophilic Fibrous Sorbent for Oil Spill Cleanup.
Journal of Environmental Management, 268, 2020.

[4] Xu, Y., Su, Q., Shen, H., Xu, G.: Physicochemical
and Sorption Characteristics of Poplar Seed Fiber as
a Natural Oil Sorbent. Textil. Res. J., 89: 4186-4194,
2019.


mailto:gurarslan@itu.edu.tr

