This Week'’s Citation Classic_

Will F G & Knorr C A. Untersuchung des Auf- und Abbaues von Wasserstoff-
. und Sauerstoffbelegungen an Platin mit einer neuen instationdren Methode.
(Investigation of hydrogen and oxygen adsorption layers on platinum electrodes
with a new non-steady state method.) Z. El:g
[Inst. for Phys. Chem., Technical Univ., Munich, Federal Republic of Germany)

CC/NUMBER 25
JUNE 18, 1984

trochem. 64:258-69, 1960.

A new electrochemical technique for the study of
electrode surfaces and their reactions is de-
scribed, involving the application of potential
sweeps with an electronic potentiostat. Hydrogen
and oxygen layers on platinum are determined
with a precision of a few percent of a monoatomic
layer. [The SCI® indicates that this paper has been
cited in over 300 publications since 1960.]
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“In the mid-1950s, the Electrochemistry Labora-
tory at the Technical University of Munich, Feder-
al Republic of Germany, under the direction of
C.A. Knorr, was one of the leading laborataories in
electrode kinetics. Joining the laboratory in 1953,
my thesis topic was the development and applica-
tion of an electronic potentiostat to electrode
studies.

“When studying the reaction of hydrogen and
oxygen on platinum with a potentiostat point-by-
point, | observed that steady state currents were
rarely obtained. It occurred to me that sweeping
the potential at various rates with an electronic
sweep generator would determine current-poten-
tial curves much more quickly and possibly reveal
information about the reactions responsible for
the nonsteady state behavior.

*“while the application of potential sweeps for
the study of electrode surfaces was new at the
time, potential sweeps had been applied for years
in polarography to determine the concentration of
species in solution.?

“The experimental results | obtained soon made
it clear that the technique of sweeping the poten-
tial alternately in a positive- and negative-going
direction, coupled with systematically varying the

sweep rate, yielded considerably more informa-
tion than | had expected originally. The non.

'steady state current-voltage curves revealed de-

tails of the interaction between various noble
metal electrodes and chemisorbed layers of hydro-
gen and oxygen? not yielded by existing tech-
niques. Furthermore, surface coverages with
hydsogen and oxygen were determined with a pre-
cision of a few percent of an atomic monolayer.
Lastly, | found the technique to be ideally suited
to study changes in the catalytic activity with time
and the growth of oxide films on noble metal elec-
trodes. L .

“When 1 joined the General Electric Research
Laboratory in 1960, | became involved in studies
of fuel cells and electrocatalysis. Our group and

2h ‘LILJ‘he tantial '=._.L!
as a tool for the efflctent evaluation of electrocat-
alysts and the study of electroorganic oxidations.3
The rapid increase in the number of industrial and
academic laboratories involved in fuel cells and
electrocatalysis, both in the US and abroad, led to
widespread use of the potential scan method in
the 1960s. The technique was variously called the
potentiodynamic method, sweep voltammetry, or
surface coulometry.

“in the years to follow, the applicability of the
technique was broadened considerably: mathe-
matical equations were derived that made it possi-
ble to determine electrode kinetic parameters;4
the effect of single crystal orientation on hydro-
gen bond strength was studied;5 battery electro-
ch d potential ps to investigate
the redox mechanism of battery electrodes; and
the underpotential deposition of submonolayers
of metals on various substrate electrodes was in-
vestigated.®

“Why do | think the publication has been cited
so oftent The paper introduced a new technique
that enabled studies of electrode surfaces with a
degree of efficiency, accuracy, and flexibility not
obtainable with other techniques. Application of
the technique spread rapidly because of its inher-
ent simplicity and adaptability to the needs of
both scientists and technologists in various areas
of electrochemistry.”
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