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Catalysis is about (right) Bonds

18 Surface Science 220 (1989) 18-28
North-Holland, Amsterdam
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Insights into electrocatalysis
HYDROGEN ADSORPTION ON PLATINUM N
SINGLE-CRYSTAL SURFACES Alfred B. Anderson
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Background

Why Platinum is a good catalyst?
d orbitals

Atomic Renormalized State after Transition metal
energy state state d-coupling electronic states

T Efermi (€V)
EE€V) +

Nickel or Cobalt have d orbitals but not are good catalysts (as platinum)

We must consider something more
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Background

A+nH " +ne- B A+ M(H,0), @M —A+nH,0

The interface electrode/solution can be characterize by the
potential of zero charge (pzc)
1
For Platinum two values of the pzc should be considered the
potential of zero total charge (pztc) and the potential of zero
free charge (pzfc) j
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How find the pztc? Electrocapillary curves and Gouy-Chapman minimum

THE ELECTRICAL DOUBLE LAYER AND THE THEORY OF
ELECTROCAPILLARITY'

DAVID C. GRAHAME
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How find the pztc for metals that adsorb hydrogen? CO displacement

J. Electroanal. Chem., 330 (1992) 489-497
Elsevier Sequoia S.A., Lausanne

JEC 05042 J. Phys. Chem. B 2000, 104, 597—605

. . Dependence of the Potential of Zero Charge of Stepped Platinum (111) Electrodes on the
St“f'ly of the charg_e displacement at constant potentlal. Oriented Step-Edge Density: Electrochemical Implications and Comparison with Work
during CO adsorption on Pt(110) and Pt(111) electrodes in Fanchon Bdiavior
contact with a perchloric acid solution *
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The pzfc and work function are related ¢y
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How find the pztc for metals that adsorb hydrogen? Local probes

Journal of <
Electroanalytical
Chemistry

1 |
LSVIER Journal of Electroanalytical Chemistry 389 (1995) 175-190 [ ELSEVIER Journal of Electroanalytical Chemistry 532 (2002) 67-74

www.elsevier.com/locate/jelechem

Potential of zero charge of platinum stepped surfaces: a combined

Anion-surface interactions approach of CO charge displacement and N,O reduction

Part 3. N, O reduction as a chemical probe of the local potential of zero
total charge *
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General

Study the structure of the electrical double layer of the interface
platinum/dissolution at different pH conditions and their effect on the
surface reactivity of platinum electrodes

Specific

* Electrochemical characterization of kinked single crystal surfaces in
different pH conditions

* Determining the potential of zero total charge for platinum single-crystals
at different pH conditions using CO displacement

 Analysis of the interface platinum/solution via surface probes at different
pH conditions

* Study type reactions in platinum single-crystals at different pH conditions
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CO Displacement Method

Cell atmosphere co

Single crystal electrode /

Glass Capillary

e

Test solution

dais = q9co — q(E)
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Requirements

7 * CO is a neutral probe
* The remaining charge on the electrode/CO interface is small
(unnecessary for Pt(111))

B0

T
80

T
100

130
tis

T
140

T
160

T
180

T
02

T
0.4
EMNvs RHE

A Universidad de Alicante

T
DB

T
08




100 - Pt(755)

50 -
0 _- / -
-50 —- -
‘\.‘E -100 _- N -
< 140 Pt(.775l) | N o | ]
70 §
° ] A ]
-70 -
-140 —- —
0.0 0:1 0:2 0?3 ' 074 ' 0:5 ' 076 ' 077 ' 0:8
E/V vs RHE
Vv
Reduction on terrace(100(6 atomos)
Vv
Reduction on step(100)
A\
Reduction on step(100(110)
@ INSTITUTO

DE ELECTROQUIMICA

A Universidad de Alicante



Timeframe

3
Aiho
Cuatrimestre 2 3
Revisidn bibliografica X X
Caracterizacion electroquimica de electrodos
monocristalinos de platino
Determinacién del potencial de carga cero por
medio de la técnica del desplazamiento por CO
Determinacién del potencial de carga cero por
medio del uso de sondas superficiales
Estudio de la reacciones de ORR, HER y HOR en
diferentes condiciones de pH
Redaccion de articulos X X
Redaccidn tesis X X
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The neutral point for Pt(111)/solution is around pH 3
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