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PMIA-SiO, Composite Membranes Prepared by Electrospinning-

Electrospraying: Adsorption Performance and High-Temperature

Stability

Heejin Kim*, Min Wook Lee*"

ABSTRACT: In this study, a PMIA-SiO, composite membrane was fabricated via a simultaneous electrospinning-
electrospray process to realize an adsorption system operable at elevated temperatures with solvent-free regeneration.
The membrane exhibited a uniform nanofiber-aerogel dispersion structure with a specific surface area of 158 m*/g
and maintained thermal stability, as PMIA decomposition began above 400°C while SiO, aerogel remained stable up
to 800°C. Adsorption of methylene blue (MB) achieved a maximum removal efficiency of 67% at pH 7, and complete
regeneration was demonstrated by thermal treatment at 200°C for 1 h. These results highlight the potential of the
proposed membrane as a platform for selective adsorption and repeated regeneration under high-temperature
wastewater conditions.
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Fig. 1. Schematic of the PMIA-SiO, composite membrane fabri-
cation process: solution preparation for (a) electrospinning,
(b) electrospraying, and (c) combined electrospinning-
electrospraying

Table 1. Experimental parameters for electrospinning and elec-
trospraying processes
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Fig. 2. (a) FT-IR spectrum of SiO, aerogel, and (b) zeta potential
of SiO, aqueous solution
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Fig. 5. Thermal stability and structural changes of PMIA-SiO,
composite membranes: (@) TGA/DTG curves, (b) photo-
graphs after MB adsorption (50 ppm, 6 h, pH 7) and heat
treatment (200°C, 1 h), and (c) SEM image after heat
treatment
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