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Introduction: Aims and Objectives: Ultrafast Spectroscopy:

Pump-probe vibrational spectroscopy

Results and Discussions:

∆𝐴∆𝑡 = (𝐴𝑒𝑥𝑐𝑖𝑡𝑒𝑑−𝐴𝑔𝑟𝑜𝑢𝑛𝑑−𝑠𝑡𝑎𝑡𝑒)∆𝑡

Conclusions/Future Outlook:

 Fundamental understanding to predict better electrolytes

 Ultrafast proton transfer predominates
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 Requirement of water
Low temperature fuel cell (<80°C)

Non-humidified fuel cell: 

improvement of activity of a Pt catalyst

reduced CO poisoning of Pt-catalyst 

Simplified cooling systems

Ionic Liquids: molten salts at room temperature

Protic ionic liquid: with exchangeable protons

 Interest in proton transport mechanism

Nonvolatility

High thermal stability

High ionic conductivity

 HCOOH: tracks arriving proton
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 HCOOH vs. HCOOD: 
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<150 fs ~ 10ps 

Photoluminescence Spectroscopy

 How fast the proton moves?

 How far the proton goes?
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 femtosecond
pH-jump
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8-Hydroxypyrene-1,3,6-trisulfonic acid

 Proton transport to a few (~10)  solvent shells

Time-resolved molecular motions through femtosecond lasers

𝐴: Absorbance

 Optically triggering a chemical reaction

Efficient fuel cells for cleaner future


