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Hydrogen H, + 120, - H,0 -56.69 1230
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Anode : HCOOH — CO3 + 2H* +2e—,
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Cathode : 1/20; +2H+ +2e~ — H;0,
E® = 1.23V(vs.SHE)

Overall : HCOOH + 1/20, — CO; +H,0, OCV ~ 1.48V
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Pathway1 : HCOOH — CO, +2H* +2e~
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Pathway 2 : HCOOH — -CO,4s +H20 — CO; + 2H* +2e~
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Formic Acid in Electrochemistry

1960~70s 1980s 1990s 2000s Beyond 2010

-Mechanistic origin

-Noble metals (Pt, Pd)

-Single crystal study

Thin film Portable power source
-Surface analysis

Pt Modifier : Bi, Pb, Sb

-Nonlinear dynamics

Electrocatalyis

Oscillations and Pattern Formation
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Elements Remarks
Group 1 Au, Ir, Pd, Pt, Ru Precious metals
Group 2 Cr, Cu, Fe, Mo, Nb, V  Transition metals apart

from Precious metals

Group 3 Bi, Pb, Sb, Sn Post-Transition metals
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Current density (mAcm-2) Power density (mWcm-2)
04V 05V 04V 05V

Pt 37.44 22.02 15.69 10.30

Pt-Ru 60.61 35.14 25.40 16.44

Pt-Pd 67.32 46.39 28.24 21.71
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