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Figure 3. Suspension stability: TSI values of different ink
Develop the optimal deposition method depending on whether performance, formulations and impact of Pt/C concentration and Nafion®
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Figure 1. Schematic of working - trated d - £th tween ASC (a), Jetting (b), USC (c) and HSC (d) coatings for medium
. Ultrasonic spray coating (USC) principle of PEMFC [3 p.982] €r. FL penetrated deeper into pores oT the loading (ca. 0.77 mgp/cm? Pt/C) at 2500x magnification
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- USC (Figure 4c): smooth, continuous layer
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mogeneous Pt distribution in EDS (Figure
The following process was used to evaluate each coating method: 5h).

Figure 5. EDS images showing the difference in Pt distribution for

-~ HSC (Figure 4d): Uniform layer, with me-
jetting (a), USC (b) for medium loading at 2500x magnification
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Figure 2. Experimental setups for each coating technique, from left to right: ASC, the latter illustrating the extent of process feasibility and reproducibility)
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Table 1. Coating results for medium (ca. 0.77 mgp/cm?)  (mW/cm? \Y mA/cm?

Each method was evaluated not 5 ¢ ( (mge/cm”)  (mW/em®) W) (mAjem®) .2
mgp:./cm?) loading on each sample 0.75 467 0.17 56.85 02

Only for performance, but also Method Hours  Ink Vol (ml) Ptused (mg)

for practical feasibility by opti- A 120 90 0.77 2.67 0.27 10.03 ° T rent pensity fowemel . "
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sing important scalability pa 3 8 6 USC medium 0.78 4.07 0.30 13.74 Figure 6. Voltage and power density in func-
rameters (coating duration, Pt/C | sc medium 3 50 37.5 tion of current density for medium loading
loading), as shown in Table 1. HSC >3 >150 112.5 USC high 1.85 7.12 0.31 22.73 comparison (a), high and medium loading (b)
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Conclusion

The tested deposition methods each show distinct trade-offs. A maximum power density of 4.67 mW/cm? was achieved with ASC but it used the most Pt during coating. The jetting-based
coating resulted in the lowest performance (2.67 mW/cm?) but was the most Pt-efficient for coating electrodes with an optimal (medium) loading of 0.77 mg.,/cm?. USC provided a balance be-
tween a maximum power density of 4.07 mW/cm? and a medium Pt usage for the coating. The choice of method for this application depends on the intended application focus, which can be
\efﬁciency, cost or sustainability. In terms of scalability, ASC and USC are more suited for automated, high-throughput manufacturing than jetting and hand spraying. )
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