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In previous work in our grodpCO-containing
hydrogen exhibited enhanced efficiency with autooom
oscillations compared to the usual steady statjostate.

As CO-containing Kl mimics the oscillating mechanism
for alcohols electroxidation, this contributiondedicated
to formally extend the analyses over the electratiioh of
small molecules

Current oscillations on Direct Alcohol Fuel Cells
(DAFC) emerge? depending on parameters such as the
alcohol flow rate and the potential. Another pogisjbfor
oscillations in the practical DAFC operation wapared
by Du et af as a result of the methanol crossover; in the
latter case, the presence of methanol at the catleatdto
superposition of the anodic MOR on the cathodic ORR
the first case, oscillations are said to be Autooosrsince
they arise from a chemical instability and woulgdresent
a benefit for enhancing the rate of energy conwersi
which is the point to be proven here. For that, we
performed electroxidation of small molecules on a
conventional-three-electrode cell and practical fels
which reinforces the parallel rationalization betwe

them. For the calculation, we employ energy balance
for a conventional electrochemical devise as
recommended in referenckd
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being ¢, the potential between working and counter
electrodesy,, is the standard reversible potential for the
global reactiony, and 7, are the overpotentials for the

respective faradaic anodic and cathodic processes;
Riaoye 1S the resistance of the electrolyte (support

solution or Nafion membrane) and | is the nominal
current. Moreover, according to the energetic b=dan
efficiency (E ) is defined as follows
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According to equation (2), increasing efficiency
would be attained by reducing the overpotentizl).(

That possibility is entirely confirmed by experintain
findings in oscillating electrochemical reactioas,shown
in two examples below.

Current vs potential profiles for methanol
electroxidation with a three-electrode electrochehi
cell, seen in figure 1, display oscillatory regifhetween
2,2 and 4,5 mA cif) under current control. Oscillations
lead to a smaller overvoltage, in average, comperdie
stationary branch observed under potential control.

On the basis of our experience, the feasibility of
using the benefits from oscillations will run a sE@Ng
for catalysts that promote the oscillation onsetoater
overpotential. To elucidate that, figure 2 showsuhes on
a Direct Formic Acid Fuel Cell (DFAFC) with a spaki
set up (hydrogen on the cathode) that allows readin
anodic overvoltage directly. It is possible to @dathe
oscillation onset with lower (~ 850 mV) and higher
overpotential (~ 1500 mV), a fact named by nondine
specialists as bi-rhythmicity. In the experimental

conditions in figure 2, only oscillations with highonset
overvoltage seem to be stable over time.
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Figure 1. Methanol oxidation on a three-
electrode electrochemical cell under potential amaent
control. Others: 0.1M CDH and 0.1M HSQ,.
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Figure 2. Galvanostatic oscillations in a Fuel cell
operating with 2M formic acid flowing on the anodad
hydrogen on the cathode. Others: Nafion 115, | =40

cm?, Pt/C (cathode), Pd/C (anode);G0

Finally, we recall the understanding gained with
the electroxidation of CO-containing hydrodewhich
works as mimetic for the methanol electroxidation
mechanism. Kadyk et al.reported 600mV anodic
overpotential for the oscillation onset on Pt/C ethis
around 300mV larger than for the oscillation oneat
PtRu/C. According to the energy balance, this 300 mV
higher overvoltage represents dissipation of energy
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