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Abstract

The goal of this study was to use light scattering and electrostatic particle counters to evaluate the particle filtration
efficiency of surgical masks. Samples of surgical masks that have been approved by the FDA were chosen for testing in
this study. Particle filtration efficiency was measured using polystyrene latex spherical particles with diameters of 0.1, 0.5,

1.0, and 1.5 um at a face velocity of 10.6 cm/s and a test area of 17.8 em’ according to the ASTM F2299-03 standard. The
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light scattering and electrostatic particle counters were used to measure the upstream and downstream particle number
concentrations of the test mask in order to evaluate the measured particle filtration efficiency of both counters. The particle
filtration efficiency of the two counters was found to be similar based on the experimental results. It was shown that the
particle filtration efficiency that obtained from both counters were in the range of 95.38-98.61%, the difference in the mean
absolute percentage error of the particle filtration efficiency between the light scattering and electrostatic particle counts
was about 0.99, 2.03, 1.84 and 1.79 for particles 0.1, 0.5, 1.0, and 1.5 pm, respectively. The results of the comparison

suggest that electrostatic particle counters may be used to measure particle filtration efficiency in a way that is comparable

to the ASTM F2299-03 standard for light scattering particle counters.

Keyword: COVID19, Surgical Mask, Light scattering particle counters, Electrostatic particle counters
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3 4 Experimental setup for comparative study of particle counting between electrostatic and light scattering particle counters.
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3191 3 Comparison of filtration efficiency of 0.1 pum PSL particle between electrostatic and light scattering particle counters.

Light scattering particle counter Electrostatic particle counter Absolute
Sample
Upstream Downstream Efficiency Upstream  Downstream  Efficiency  percentage

number (Particles/cm’)  (Particles/cm’) (%) (mV/em®) (mV/em®) (%) error

1 11200.00 293.00 97.38 188.50 6.90 96.34 1.07

2 10800.00 291.00 97.31 186.30 7.10 96.19 1.15

3 11100.00 295.00 97.34 189.20 6.40 96.62 0.74

4 11300.00 301.00 97.37 181.40 7.00 96.14 1.26

5 10700.00 292.00 97.27 187.60 6.50 96.54 0.75
Average 11020.00 294.40 97.33 186.60 6.78 96.36 MAPE = 0.99
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3199 4 Comparison of filtration efficiency of 0.5 um PSL particle between electrostatic and light scattering particle counters.

Light scattering particle counter Electrostatic particle counter Absolute
Sample
Upstream Downstream Efficiency = Upstream  Downstream  Efficiency  percentage

number (Particles/cm’)  (Particles/cm’) (%) (mV/em’) (mV/em’) (%) error

1 10200.00 271.00 97.34 210.00 9.68 95.39 2.00

2 10100.00 269.00 97.33 205.10 9.50 95.37 2.01

3 10000.00 270.00 97.30 209.60 9.35 95.54 1.81

4 10400.00 267.00 97.43 204.40 9.73 95.24 2.25

5 10300.00 265.00 97.42 208.70 9.64 95.38 2.09
Average 10200.00 268.40 97.36 207.56 9.58 95.38 MAPE =2.03

M1 5 Comparison of filtration efficiency of 1.0 um PSL particle between electrostatic and light scattering particle counters.

Light scattering particle counter Electrostatic particle counter Absolute
Sample

Upstream Downstream Efficiency = Upstream  Downstream  Efficiency  percentage

number (Particles/cm’)  (Particles/cm’) (%) (mV/em’) (mV/em’) (%) error

1 11400.00 256.00 97.75 78.78 3.73 95.27 2.54

2 11500.00 257.00 97.77 76.15 3.00 96.06 1.75

3 12200.00 255.00 97.91 77.60 2.80 96.39 1.55

4 11900.00 253.00 97.87 77.30 2.74 96.46 1.44

5 12200.00 252.00 97.93 75.60 2.98 96.06 1.91

Average 11840.00 254.60 97.85 77.09 3.05 96.05 MAPE =1.84

M3 6 Comparison of filtration efficiency of 1.5 pum PSL particle between electrostatic and light scattering particle counters.

Light scattering particle counter Electrostatic particle counter Absolute
Sample
Upstream Downstream Efficiency = Upstream  Downstream  Efficiency  percentage

number (Particles/cm’)  (Particles/cm’) (%) (mV/em®) (mV/em®) (%) error

1 11100.00 155.00 98.60 44.11 1.53 96.53 2.10

2 11300.00 157.00 98.61 44.28 1.34 96.97 1.66

3 11700.00 160.00 98.63 44.49 1.23 97.24 1.41

4 11600.00 161.00 98.61 43.25 1.49 96.55 2.09

5 11500.00 162.00 98.59 44.82 1.38 96.92 1.69

Average 11000.00 173.20 98.61 44.19 1.39 96.84 MAPE =1.79
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