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> Proton exchange membrane fuel cell (PEMFC)

QO In PEMFC, hydrogen and oxygen enters into the anode and cathode
respectively. At the anode, electrons are separated from protons that
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flow through the external circuit towards the cathode. At the cathode, » 4 1.6 g
the electrons combine with protons passing through the membrane to : = ' / R
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transition metals such as
Co, Cu modifies the
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for the ORR to occur due PtCo 22.93 17.36 5.03 0.22 1.26
to the shrinkage of lattice » Tuning of Pt:Cu:Co ratio PtCuCo-1 2209 28.13 6.06 0.27 0.98
parameters. Besides, 1. By Changing CuCl salt concentration PtCuCo-2 21.63 23.28 472 0.22 0.94
WaterH:0ut - forming nanoalloys also PtCuCo-3 21.46 18.04 3.43 0.16 0.89
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» LASIS-GRR setup and mechanism

(min) (ECSA) for the synthesized PtCuCo ternary alloys through the
hydrogen adsorption/desorption area.
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Nd:YAG Pulsed laser PtCo 0 > 0 0 ORR polarization curves indicate that all synthesized NAs
532 nm (165 m/pulse) PtCuCo-1 0.03 70 24 6 outperform the catalytic activities of commercial Pt/C.
1064 nm (330mJ/pulse) Polydisperse CuCl salt 0.3 6 '
Thermocouple itrsonicat nanoparticles PtCuCo-2 0.12 67 15 18 O While binary PtCo NA indicates the best specific activity (SA), the
rsonicator - o
L : — PtCuUCO-3 1.92 66 11 23 ternary PtCuCo-1 NAs exhibit the best ORR mass activity (MA).
N, Purge In ——pt N, Purge Out w0 Diffusion QO The superior MA and SA for the as-synthesized ternary PtCuCo
> v £ Dryer 2. By changing ablation time NAs can be attributed to the green synthesis technique of LASIS-
. = = , , , , , GRR that uses no harsh chemicals and surfactants that are known
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reaction (LASiIS-GRR) is a facile, green yet, efficient route for = ratio  increases  with
synthesizing binary/ternary nanoalloys. An in-house designed g 154 1 ablation time
multifunctional LASiIS-GRR cell is used in the current study for the ' 0 We develop LASiIS-GRR as a facile, green synthesis technique for
synthesis of PtCuCo ternary alloys as ORR catalysts. Briefly, a Co 0- . . . . ] the synthesis of ternary PtCuCo NAs with tailored composition and
target is ablated by a 1064 nm pulsed laser in water with PtCl,> and 0 5 10 15 20 25 alloying as excellent ORR catalysts.
Cu* ions. A liquid-confined plasma plume expanding with extremely Ablation time (min) O The combination of Cu and Co as non-precious transition metals

high temperature and pressure thermally vaporizes the metal target
and initiates ultrafast propagation of cavitation bubbles. Seeding NPs
within the bubble go through GRR with PtCl,> and Cu* ions from the

> X-ray Diffraction showed promising results in lowering Pt % (wt.) while enhancing
the catalytic activities, which is ascribed to the modified O/OH-

binding energies and increased surface sites due to alloying.

precursor salts to form Pt and Cu NPs. These NPs rapidly alloy with Pt (111)] Pt (200) XRD patterns indicate a
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