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Figure S1. Muti-layer structure image of (a) N95 mask and (b) surgical mask. 
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Figure S2. Comparison of mask filtration efficiencies with different flow directions, which represent the capture efficiency for 
breathing in and breathing out. Different letters (a, b, c) on the colored bars mean the experimental results are statistically different 
(p < 0.05) based on a two-tailed unpaired Student’s t-test. 
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Figure S3. SEM images of each fiber layer for the masks used in this study. 
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Figure S4. SMPS spectrum of particle (150 nm PSL, amine-PSL, and carboxylic acid-PSL) size distribution while ambient humidity 
reaches 80% RH. The maximum peak is still around 150 nm without significant growth. 
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Figure S5. Time-resolved decay of surface potential for surgical mask B exposed to 40% RH and 80% RH air. 

Table S1. SMPS setting parameters. 

 

Table S2. Zeta potential and size distribution for each challenge aerosol at nebulized pH . 

 
Note: Mean diameter measured by Dynamic light scattering (DLS). 
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Table S3. Remeasured surface potential of masks used for filtration efficiency test, after 2 years of storage. 

 
Note: Only surgical mask C shows significant surface charge dissipation after 2 years of storage. 
 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟 ln 1 𝐹𝐸100∆P  

Table S4. Quality factor of the masks tested.  
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Table S5. Number of charges on particle and corresponding electrical mobility diameter. 

 


