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Introduction
In the International Space Station, silver is used as a 
biocide for disinfection in the potable water systems. 
However, the water-soluble silver tends to quickly react 
with the surface of the water storage systems and rapidly 
removed from the water. The aim of this project is to 
develop a long-lasting silver-based antimicrobial coating 
for stainless steel. The main hypothesis is that, by 
optimizing the Ag:S ratio, the solubility of nano-silver 
antimicrobial coatings in water can be significantly reduced 
without compromising their anti-microbial properties.

Materials and Methodology

• Pristine and functionalized SS coupons will be 
exposed to a suspension of Pseudomonas aeruginosa 
solution for 3h. 

• Bacteria  cells will be plated on agar media to count 
the number of viable colony forming units (CFU).

• Morphology and composition of the Ag NPs attached 
to SS will be characterized by Scanning Electron 
Microscopy (SEM) and (EDAX) Energy Dispersive 
Spectroscopy.

Antimicrobial Activity Characterization

Conclusions
• The results have demonstrated that sulfidized silver 

offers good antimicrobial performance.
• According to SEM images, silver nanoparticles have 

snowflakes structure on the surface of stainless steel.
• Quantifying the rate of biofilm formation by using 

Optical Coherence Tomography system (OCT) and 
ImageJ analysis will be useful in future researches.
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Microstructural Characterization of Sulfidized Samples

• CFU counts show 
decreasing bacterial 
viability with 
increasing silver 
loading.

• Moving forward with 

300 mM AgNO3 for 

functionalization.

• May consider 
alternative coating 
procedure for 
stainless steel.

• CFU counts shows 
decreasing bacterial 
activity with 
increasing sulfidation 
-> expected 

• 10-5 M passivation 

treatment has the 

best static 

antimicrobial 

performance.

• Particle size appears to be in the range of 100 nm, 

consistent with Ag2S.
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