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Figure S1. Total ion current (TIC) spectrum of D-ink 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

Electrochemical test for oxidation behavior of n-propanol and ethyl alcohol 
All electro-oxidation experiments were performed based on electrochemical cells 

at 25 ℃. Electrolyte solutions were prepared using ultrapure water and n-propanol or 

ethyl alcohol dissolved in 0.1 M alcohol + 0.05 M H2SO4. These solutions were de-

aerated with O2 or N2. The electro-oxidation experiments system comprised of a thin 

film of catalyst ink deposited on a glassy carbon substrate as the working electrode 

(WE), a reversible hydrogen electrode (RHE) as the reference electrode, and a platinum 

sheet as the counter electrode. All electrochemical measurements were carried out with 

an electrochemical workstation (CHI. Instrument company, 760E). To prepare a 

working electrode, 10 μL ink was transferred to the RDE (S = 0.196 cm2) and naturally 

dried. The data of CV was recorded at a potential range from 0.01 V to 1.45 V with the 

scanning rate of 0.02 V·s-1 in the electrolyte solution. 
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Figure S2. Cyclic voltammograms recorded with Pt/C electrode in 0.05 M H2SO4 + 

0.1 M NPA solution (a) and 0.1 M EA solution (b) with a scan rate of 20 mV·s-1 

under N2 atmosphere. 

The effects of reaction temperature on the electro-oxidation of NPA and EA were 

discussed. Previous researches have shown that propanol, propionic acid, and CO2 are 



 

the main electro-oxidation products of NPA, whereas acetic acid, aldehyde, and CO2 

are produced from EA1-3. Results shown in Figure S2 indicate that as the reaction 

temperature increased, the intensity of oxidation current increases significantly. This 

shows the importance of maintaining a low temperature during ink preparation and 

storage procedure. 
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Figure S3. A side view of catalyst ink droplets at the initial state and top view of ink 

droplets with the evolution of time for N-ink (a) and P-ink (b) 

As shown in Figure S3a, the catalyst is enriched at the edge of the droplet as the 

solvent continues to evaporate. The same phenomenon is illustrated in Figure S3b. 

Notably, the introduced propionic acid has a higher boiling point and lower surface 

tension than the original solvent. The droplet of P-ink has a smaller initial contact angle 

of 9.6° compared to that of N-ink (15.5°). The contact angle rapidly decreases as the 

surface tension declines. As evaporation proceeds, the water evaporation rate at the 

edge of the droplet exceeds that at the center, whereas evaporation rate of the propionic 

acid at the edge of the droplet is slower. Therefore, propionic acid gradually becomes 

enriched at the edge. The difference in surface tension between the edge and center of 

the droplet creates Marangoni effect1. On this basis, enhanced Marangoni flow moves 

the catalyst particles radially from edge to the center of droplet surface, unlike the 

outward capillary flow, thereby inhibiting the “coffee ring” effect. Similarly, Moon et 

al2. employed higher boiling point solvent with lower surface tension, ethylene glycol, 

to induce the formation of a uniform deposit of silver nanoparticles due to surface 

tension gradient-induced inward Marangoni flow. This implies that impurities of LSC 

ink had a positive effect on the formation of WE. 
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