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INTRODUCTION

Interests in our laboratory have focused recently
on exploring various aspects of the interactionsvben
solution phase metal ions and self-assembled mperda
(SAM) bearing acid-base functionaliti&%.Much of the
activity has centered on the use of attenuatedl tota
reflection Fourier transform infrared spectrosc@py R-
FTIR) as a highly sensitive and rather specificheraf
metal-ion adsorption. As has been reported in &ntec
publication? the binding of C8 and F&' to carboxylate
and sulfonate moieties, respectively, brings about
significant changes in certain spectral featureshete
functional groups, providing, thereby, a useful neéor
monitoring and quantifying metal ion uptake by the
monolayer. This work describes the use of the irgat
disk electrode (RDE) technique to the study of tHeta
binding on SAM bearing carboxylate groups attacted
the surface of iron oxide particles dispersed i@ Iulk
electrolyte, as a function of pH. As will be shovthe
RDE provides an expedient means of detecting the
amount of C@ remaining in solution, from which the
extent of metal binding to the monolayer can be
determined in a rather straightforward fashion.

EXPERIMENTAL SECTION

Dynamic polarization measurements were
performed in 50 mL of Mpurged 25 pM Cd(ClQ),
(Alfa, 99%) in 0.1M NaClQ (Aldrich, 99%) solutions
prepared with ultrapure water using a Pine RDEt&too
equipped with a glassy carbon (GC) RDE (disk area:
0.164 cm) at rotation rates in the range of 400 - 2500
rom, over the potential range in which Cd
electrodeposition ensues. The pH of solution, assmed
with a Chemcadet pH meter, was adjusted in theeréng
to 8.4 by adding NaOH or HClo the main solution.
After this set of measurements was completed 1 frdno
aqueous suspension of carboxyl-terminated magmetic
oxide particles (Sigma, 240 pmol -COOH per gram, 20
mg/mL), which corresponds to ca. 4.8 pmol —-COOHs wa
centrifuged, the solid collected and then addeti¢amain
solution in the cell to perform an otherwise ideati
series of electrochemical measurements as those
described above in the absence of particles asncidn
of pH. The effects of the particles on the eledtenistry,
including the hydrodynamic flow and possible
interactions between the particles and the eleetrod
surface were examined by comparing the results of
dynamic polarization experiments in 0.1 mM solusiaf
KsFe(CN) (Aldrich, 99%) in 0.1 M KCI. The
electroactive species in this case is charged ivefat
and, therefore, would not be expected to adsorlthen
negatively charged surface of the magnetic pasgickes
evidenced by the results obtained (not shown i thi
work), the particles were found to have no effecthe
both the shapes and magnitudes of the recordedntsirr
as a function of the applied potential.

RESULTSAND DISCUSSION

Shown in Figure 1 are dynamic polarization
curves for a solution 25 uM Cd(ClR in 0.1M NaCIQ at
pH 7.8 before (Panel A) and after (Panel B) additi620
mg of magnetic particles prepared as indicatedhm t
Experimental Section. Data were recordedat a satenof
5 mV/s in the range 0.0 to —1.0 V vs. SCE atr fou
rotation rates ). In both cases, a plot of the limiting
current, jm Vs. w'? yielded straight lines, from which the
fraction of Cd" adsorbed by the particles could be
determined from the ratio of the slopes yieldingatue of
64%. Similar measurements performed at differahtes
of the pH made it possible to construct plots of th
percent uptake of Gtlas a function of pH (see Figure 2).
As indicated therein, the limiting currents for <d
electrodeposition in the absence of particles are
independent of pH for values above 4.5. This beafrasi
in stark contrast with that observed in the presesfcthe
particles for which detectable Edadsorption was found
to occur at a pH of 5.5 yielding at pH = 8.4 a rhaftake
of ca. 93%. Efforts are underway to extend theadiess
to a larger variety of metal ions and thus gainesten
understanding of the factors that control theserésting

effects.
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Figure 1. Dynamic polarization curves for 25 uM
Cd(CIQy), in 0.1M NaClQ at pH = 7.8 before (Panel A)
and after (Panel B) addition of 20 mg of carbox@itM

coated magnetic particles. Scan rate: 5 mV/s; Ratat
rates 100, 400, 900, 1600, 2500 rpm.
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Figure 2. Plots of the percent of €éh solution as a
function of pH:e without particlesm with particles. Best
least-square fits are shown as solid lines.
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