
Sandia National Laboratories is a multimission laboratory managed and operated by National 
Technology &Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell 
International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration 
under contract DE-NA0003525.
SAND No. ____________

Poster Instructions

• Color transparent boxes below are for 
resizing and using to highlight 
content. Delete if not needed.

Choose 
from 
different 
headers by 
selecting 
the “Layout” 
option in the 
“Home” tab 

Additional program/partner logos 
can be added here

Title font: Gill Sans MT

Body text/ support font: 
Garamond MT

Add Sand Number to the 
funding statement 

within the Master Title 
slide

SAND2022-14820CThis paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed in
the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA0003525.



Sandia National Laboratories is a multimission laboratory managed and operated by National 
Technology &Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell 
International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration 
under contract DE-NA0003525.
SAND No. ____________

6. Nafion Concentrations
Higher concentration of Nafion dispersion (20 wt.% 
instead of 5 wt.%) was prepared with the hopes of 
coating thicker more robust films [1].

Results demonstrate a dramatic improvement over the 
performance of both untreated glass and neat dip-coated 
Nafion films dried at RT or 90 °C  

 

 

4. Glycol Additive
Polyethylene glycol surfactants were used to lower 
the freezing temperature of water inside the film [1,2].

Poly(ethylene glycol) Poly(ethylene glycol) methyl ether

Glycols added at loading levels of 1:3 showed 
substantial improvement. However, in all cases the 
TTF was still observed to decrease with subsequent 
freeze/thaw cycles [1].

7. Conclusions
Best preforming mixtures:
• Higher concentrations of Nafion 
Next Steps:
• Test air spray applications onto substrates 
 

5. Ionic Crosslinkers
Ionic salt compound were used for their intrinsic 
freezing point depression effect [1,4].

Calcium Chloride

The reduction in TTF between trials 1 and 2 was the 
lowest of any observed previously. However, film 
cracking/fracturing was observed.

Onset of frost formation on the Nafion film can be visually observed by formation of 
opaque/hazy ice surface layer.

Anti-Icing Coatings using Ionomer Films
1. Background
Ice buildup and accumulation on machinery, makes 
operation difficult and dangerous. Thus, the need for 
a durable anti-icing coating solution. 
Current Solutions have drawbacks, our approach is to 
utilize fluoropolymer-based ionomer films [1].

2. Materials and Methods
Nafion (hydrophilic polymer) has demonstrated to prevent nucleation and ice crystal adhesion to a coating 
[1,3]. 

3. Baseline Nafion
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The chemical variations to be tested involve the choice of additives that create the anti-icing properties of 
the surface including ionic salt compounds and hydrophilic polymer. Coatings are measured for their
 physical, thermal, and surface wetting properties [1]. Onset of frost 

formation on the 
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surface layer.
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