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Fabrication of Superhydrophobic Polystyrene Fibrous Membrane for
Oil/Water Separation via Electrospray Coating with Silicone and Stearic Acid
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Key words : Draw-spinning, Superhydrophobicity, Electrospray, Oil/water separation

In this study, we fabricated a grid-shaped hydrophobic membrane using a high-concentration polystyrene (PS) solution via
draw-spinning, which is commonly used for oil absorption and oil/water separation. To address the weak mechanical
properties of PS and to create a superhydrophobic membrane, we coated the surface of the grid with a silicone-stearic acid
(Si-SA) using an electrospray technique. To demonstrate the effectiveness, we conducted a comparative evaluation using
tensile strength tests, contact angle tests, oil/water separation efficiency tests, and cyclic tests. The uniform coating of Si-
SA on the cross-points and overall fiber surface of the PS fibers was confirmed by SEM and EDX analysis. The
hydrophobic Si-SA complex induced a high contact angle (> 150°), which was determined to be due to their surface
roughness. The PS fibrous membrane with such high hydrophobicity is expected to be applicable to the separation of
various viscosity aqueous mixtures by adjusting the grid-type separation membrane angle, and this is considered
advantageous for various industries and environmental pollution issues.

*2bF X}, #1041 & X} (biochan@jbnu.ac.kr, chskim@jbnu.ac kr)

o

SHUFZ s 2023 A EASENE =23 Licoto| 327 & 23SPP08-050

MEMS 7| 8F & & et2d M2} SgtEl 3p T 2IEl 5l0|HE|=
=o|H AHE

3D Printed Hybrid Polymer Stent Integrated with MEMS Based
Vascular Pressure Sensor
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Key words : Hybrid polymer stent, Wireless sensor, Connection strength, Material combination

Setting a wireless sensor on a vascular stent is a feasible method for detecting restenosis. However, methods to reliably
connect polymer stents and wireless sensors are still under exploration. In this paper, a hybrid polymer stent based on PCL
and PLA materials is developed to overcome the lack of mechanical properties of a single material. By optimizing the 3D
printing process, a hybrid polymer stent with uniform thickness and good bending flexibility and radial force can be
obtained. The LC wireless sensor with special connection structure is designed and produced by using MEMS technology.
When printing the hybrid polymer stent, the molten polymer material will flow into it, cool and solidify, and then form a
reliable connection with the wireless sensor. Some basic experiments have verified that the fabricated wireless has obvious
response to pressure changes in different media, and the experimental results are consistent with theoretical calculations.
The combination of wireless sensor and hybrid polymer stent is promising for the detection of vascular restenosis. This
study is expected to be used for medical purposes.
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