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Fig S1. Diameter distribution of SF/PEO blend nanofiber before and after water
incubation.
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Fig S2. Pore size distribution of (a) SF nanofiber membrane and (b) PAN nanofiber
membrane.
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Fig S3. (a) Demonstration of using electrospinning nanofiber filter to shut off PM from
the outdoor (right bottle) from entering the indoor (left bottle) environment. (b) Size
distribution of PM particles generated by incense burning over time. (c) SEM images
of SF, PAN, and commercial transparent filters before and after filtration. (d) Quality
factor of SF and PAN nanofiber filters under various air flow velocities.



Supplementary Analysis 1:

As the particles were captured by the nanofiber net, they are able to deform and spread
over the nanofiber surface. We assume that the shape of PM pollutants accumulated on
the nanofiber net was a solid of revolution. The volumes of PM pollutants can be
calculated as:

r

fo

V=-r 2dx

In addition, the surface area of the PM pollutants is:

S = 4mr? 4 2m2Rr
After deforming and spreading on the silk fibroin nanofibers, the volume of particles
remains unchanged and we assume that the shape after deformation process is a
cylinder.
For the filter cake captured by the filtration medium, the general form of the energy is

E= pv dApv + sp dAsp + sV dAsv +
where v, ¥

s Vsp, and Vs, are the interfacial tension of pollutant-vapor, solid-pollutant, and
solid-vapor, respectively. A,,, Ay, and A, refer to the contact area between the pollutant-
vapor, the solid-pollutant, and the solid-vapor interfaces. The fourth term represents the
gravitational potential energy and once the pollutants are captured by the nanofiber, the
variation of gravitational potential energy can be neglected. According to the principle
of energy minimization, the surface energy released in the deformation process is

AEg=7,, DA, +7,"AA +Y, - AA,
where 84, AA_“and AA, refer to the variations of area of the pollutant-vapor, the solid-
pollutant, and the solid-vapor interfaces, respectively.
In the process of PM particles deforming and sperading over, the area of the solid-vapor
interface reduced is equal to that of solid-pollutant interface increased. Then the
released surface energy is
AES = (ysv‘ Sp) AAsv + ypv AApv
According to the volume and surface area calculated above, the above equation can be
transformed as
AEg=27nR (10d — 2r) (¥4, - ¥yp) + (4nr? + 2n2Rr — 2aL(R + d) ) ¥,
In order to visually illustrate the impact of r and R, we applied a meshgrid function in
Python and generated a surface plot of the equation. As the r increases, the released
surface energy will increase, which favors the viscous dissipation of pollutants and
gives kinetic energy to overcome the inertial surface tension forces.



