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ABSTRACT

The purpose of this study was for undergraduate and graduate students at SMU to evaluate the
effectiveness of various types of face masks in filtering particles small enough to carry SARS-
CoV-2, the virus that causes COVID-19. Air samples were collected from underneath facial
masks (being worn by a human subject) and compared to ambient atmosphere. Overall, masks
and face shields blocked particles when compared to non-filtered atmospheric samples, but the
filtration effectiveness varied significantly. Masks and various combinations included: N95,
KN95, a cotton/polyester fabric mask, an unwashed and newly made home-produced double-
lined cloth mask, a surgical mask (as found at grocery stores and pharmacies), and a plastic face
shield. The preliminary results are excellent for showing trends and the methods provide
excellent information for a more comprehensive experiment.

BACKGROUND

As a result of the global coronavirus pandemic, since the beginning of 2020, various
governments throughout the United States have instructed and advised the general public to
wear masks. There are dozens of choices ranging from home-made masks to inexpensive
general dust masks to expensive designer styles.®> Only the NIOSH labeled N95 or greater
respirator masks are regulated and certified as having met protection standards of 95%
filtration of all particles by the Centers for Disease Control and Prevention’s National Institute
for Occupational Safety and Health (or NIOSH).# SARS-CoV-2, the virus that causes COVID-19, is
a virus ranging in size from approximately 50 to 140 nanometers.> (There are 1 million
nanometers in a millimeter). As an infected person exhales, SARS-CoV-2 commonly travels on
respiratory particles ranging in size from 0.5 to 10 microns. (There are 1,000 microns in a
millimeter.). The virus can travel on particles larger than 10 microns, but the residence time in
the atmosphere is short and the likelihood of transmission is not as great when compared to
particles less than 10 microns in size.® There is confusion about which masks are the most
protective of public health. Masks were compared against normal atmosphere to answer the
guestion, which common masks filter the greatest concentration of particles less than 10
microns?




RESULTS
An estimated 132,554 particles were collected, counted, and analyzed to present the findings
listed below.

% of mask filtration for particles less than 10 microns
Masks % reduction of particles
10 microns or less

Double-layered Cloth under surgical 97%
KN95 under a surgical (a) 93%
KN95 under a surgical (b) 93%
N95 under face shield (a) 92%
KN95 under face shield 91%
Double-layered Cloth 89%
N95 under a surgical mask 88%
N95 under face shield (b) 85%
N95 79%
Surgical (a) 61%
Surgical (b) 60%
Cotton/Polyester 56%
KN95 (a) 28%
KN95 (b) 26%
Face shield 9%
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