Potentiometric M easurements of
Adsorption Pseudocgpadtance of Chlorine on Platinum
Hitoshi Masui
Dept. of Chemistry, Kent State University
Kent, Ohio 442420001

The kinetics of chlorine asorption on
paycrystalli ne platinum was gudied paentiometricaly in
aqueous patassum chloride solution. The potential of the
platinum rose slowly to a plateau uponexposure of the
platinum to chlorine & concentrations in the ppbto ppm
regime (Figure 1). The plateau pdential increased by 290
mV for every 10-fold increase in chlorine amncentration,
nealy two orders of magnitude greder than predicted by
the Nernst equation (Figure 2).

The potentia increase is believed to be dueto
the pseudocgpadtance caised by the alsorption o
chlorine @oms onto the platinum surface as described by
Conway.® Much weégker responses are observed gold and
glasy caboneledrodes. At concentrations below 1 ppm,
the kinetics of the alsorption, as determined from the
potential resporse, was modeled hy the alsorption o
chlorineto two dff erent types of sites. Higher
concentrations of chlorine led to more complex kinetics
involving at least two adsorption mechanisms. Thisis
consistent with Miller’s gudy of chlorine reduction
kinetics.?

The pretreament of the platinum with various
organic adsorbates prior to use in the potentiometric
experiments, led to paential resporses that did na
plateau, bu instead, readed a maximum and slowly
decayed in amanner that depended onthe adsorbate
(Figure 3). The decay suggests that the platinum sites are
not simply blocked by the adsorbate, bu that a surface
readion accurs between the adsorbate and the adsorbed
chlorine goms.
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Fig. 1.

platinumto 0.2 ppm chlorinein 1 M KCI (solid line).
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g. 2. Dependence of plateau potential on chlorine
concentration.

0.2

0.18

0.16

0.14

0.12

0.1

Potential

0.08
0.06
0.04
0.0z

0

Fig. 3.
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Potentiometric response of ethanol and

acetonitrile pretreated polycrystalline platinum
electrodesto 1 ppmchlorinein 1 M KCI.
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