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Structural analysis and design proposal of fine dust mask with nanofiber
filter fabricated using electrospinning
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Abstract The microstructures of nonwoven fabric with and without nanofibers used as a filter for air purification type
mask were investigated using scanning electron microscope. Moreover, we proposed a new mask design which is effective
in the improvement of the fine dust blocking property. When comparing to nonwoven fabrics of which an average diameter
was 25 um, the nanofibers formed by the electrospinning process had a tight mesh structure arranged irregularly with a
relatively large specific surface area, which could be associated with their much smaller diameter ranging from 25 to 120 nm.
Such a prominent structural feature at nanofibers led to mechanical adsorption of fine particles, resulting in enhancement of
filtering behavior maintaining high permeability. In addition to the excellent performance of the mask filter, wearing the mask
properly is expected to maximize the blocking property of fine dust. To meet such a requirement, a new mask design that
can be closely attached to the face in order to effectively block fine dust entering the gap between the face and the mask.
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Table 1
Kinds of air purification type mask
Kinds Purpose of use Division Material Permission
Health mask (KF80) Prevent the inflow of yellow dust.and fine dust Quasi-drug Non-woven O
into human body and protect respiratory system
Health mask (KF94) Proteqt respiratory tract from infectious disease Quasi-drug Non-woven O
infections
Industrial dust mask Protect the respiratory system from fine dusts at industrial supplies Non-woven X

industrial sites

—— Exterior body : Large particle and mist blocking

B . Filter material : Fine dust block

—_—

Inner body : Moisture absorption

Fig. 1. Structure of air purification type mask.
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Fig. 2. Electrospinning process for the coating of nanofiber on
nonwoven fabric.
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Fig. 3. Scanning electron microscope (SEM) images taken from nonwoven fabrics (a) before and (b) after coating nanofibers formed
using electrospinning process.
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Fig. 5. The proposed mask design.
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