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Figure S1. XPS analysis of the chemical binding status of copper thin films on KF94 masks. (a) peak fitting of Cu 2p3/2 
peak, (b) details of the peak fitting. 
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Figure S2. Digital photographs of the uncoated (left) and Cu-coated (right) KF94 mask samples in contact with SARS-
CoV-2 virus (10-5 500 μL). 
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Figure S3. Cycle threshold values for cell associated virus used as an internal control. 
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Figure S4. SEM and elemental analysis images of tape surface after adhesion test: (a) detached copper film on tape surface 
from mask sample without ion beam treatment (a–c), with ion beam treatment (d–f). 
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Figure S5. Distributions of spunbond PP fiber diameter extracting 40 points from the 1 mm2 area: (a) before ion beam 
treatment, (b) after ion beam treatment and copper thin film deposition. 
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Figure S6. Field-emission scanning electron microscopy images of the spunbond polypropylene membrane of the KF94 
mask after oxygen ion beam treatment. (a) structure of spunbond PP filter, (b) PP fiber surface, (c) high-resolution image 
of PP fiber surface. 
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Table S1. Pressure drop of KF94 masks using the EN143 and EN149 standard methods. 

KF94 (Copper Coated) KF94 (Reference) 
Sample  NaCl Sample  Paraffin Oil Sample  NaCl Sample  Paraffin Oil 

1 15.3 6 14.2 11 15 16 16.3 
2 13.7 7 13.6 12 15.4 17 15.1 
3 14.8 8 14.7 13 16.1 18 14.5 
4 13.3 9 13.5 14 17.4 19 13.0 
5 16.2 10 14.2 15 17.4 20 13.7 

Average 14.6  14.0  15.7  14.5 
STDEV 1.2  0.5  0.6  1.3 

 


