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Figure S1. Contact angle for water and acetic acid on (a,c) the bare glass and (b,d) the 
CYTOP film, respectively



Figure S2. Microscopy of silver electrode corrosion after 4 hours of acetic acid exposure. The 
left of the image is the P-Ag, while the right of image is B-Ag. 



Figure S3. Microscopy image (Left), 3D optical profile (Middle), and corresponding cross-
sectional image (Right) of P-Ag under heated acetic acid (70 °C) for (a) 5, (b) 6, and (c) 7 
hours.



Protective properties of CYTOP against other chemicals 

The desirable property of a protective layer is to keep electrodes from various types of 

chemicals. To validate the CYTOP protective layer's versatility, we monitored the silver 

electrode with and without a protective layer under sodium hypochlorite solution. Usually, 

silver quickly reacts with sodium hypochlorite and changes into silver hypochlorite [1,2]. The 

chemical reaction formula is as follows. 

NaClO(aq) + Ag → AgClO(aq) + Na+

 Thus the silver layer without a protective layer disappeared within 1 hour of exposure to 

sodium hypochlorite solution, as shown in Figure S4. However, the electrode with CYTOP is 

well preserved under sodium hypochlorite solution, which indicates that the CYTOP protective 

layer is versatile for various kinds of solutions. 



Figure S4. Photographs of (a) the B-Ag and (b) the P-Ag under sodium hypochlorite solution 
(NaClO in water). Under sodium hypochlorite solution, the silver electrode without a protective 
layer is fully corroded within 1 hour. On the other hand, the CYTOP effectively hinders the 
chemical reaction between silver and sodium hypochlorite.



Effect of other protective layers on the stability of silver electrode 

We compared the effectiveness of the CYTOP with other low-temperature processable polymer 

layers. One is perhydropolysilazane, widely used for water and chemical-proof film [3]. And 

the other is an acrylic resin used for a protective layer of printed circuit boards [4-5]. The 

electrodes with both protective layers show a rapid resistance value increase after immersion 

into acetic acid, as shown in Figure S5. Due to poor adhesion between the substrate and 

protective layer, some of the electrodes are detached from the substrate after acetic acid 

exposure (See Figure S6). Hence, the room temperature processable protective layer should be 

carefully chosen its chemical resistance as well as adhesive properties to the substrate. 

Figure S5. Normalized resistance- chemical exposure time characteristics of the silver 
electrode with various protective layers under high-temperature acetic acid (70 °C). Three 
different coating materials, acrylic resin (A-Ag), perhydropolysilazane film (PS-Ag), and 
CYTOP film (P-Ag), were used in this experiment.



Figure S6. Photographs of silver electrodes with (a) perhydropolysilazane protective film and 
(b) acrylic resin. After immersion in acetic acid, the silver electrode is damaged due to poor 
adhesion of the protective layers to a glass. The image was taken after 4 hours of acetic acid in 
the polysilazane protective layer. On the other hand, the image of the electrode was obtained 
after 30 minutes of exposure to acetic acid in the case of the acryl-based protective layer. 
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