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The electrochemical deposition of
nanostructured metal films using a molecular tetepla
created by a hexagonal lyotropic crystalline phhas
been developed and studied extensivelyBartlett et af
deposited mesoporous Pd films on 1 mm diameter Au
microelectrodes and showed that the hydrogen iogert
into the palladium film is fast and the formatior o
palladium hydride phases is observed at potergiaidar
to those reported for bulk palladium.

We prepared potentiometric pH microsensors by
loading nanostructured Pd microelectrodes with bgen.
The preparation method and potentiometric respafise
the sensors have been investigated.

Nanostructured Pd  microelectrodes  were
prepared by depositing mesoporous Pd films on Pt
microelectrodes by the method described above. lenhi
retaining micrometer dimensions these electrodesgss
huge electroactive surface areas. From the oxide
stripping peak of cyclic voltammograms in dilutdfgric
acid media, electroactive surface areas were egtiirta
be typically 300 times greater than the originabmetric
surface areas.

The hydrogen absorption property of the
nanostructured Pd films was then investigated as a
function of the potential in 0.5 M N80, solutions with
various pHs (controlled by #30,, NaOH). It was found
to be possible to obtain thee + B phase of the palladium
hydride with the desired H/Pd ratio by controllitige
potential and the time of electrolysis.

Nanostructured Pd microelectrodes were loaded
with hydrogen potentiostatically to the + 3 phase and
their open circuit potential BEoc) versus a saturated
mercury sulfate reference electrode (SMSE) was
measured in the same solution. Fig.1 shows an gekam
of the Eoc monitored in a deaerated solution (pH=1.85)
after the loading procedure. Thgc rose slowly to reach
a constant value corresponding to the+ 3 palladium
hydride®. TheEqc was very stableHl.5 mV) for about 3
hours. The stability, however, appeared to be
considerably shorter in aerated solutions. Dissblv
oxygen was thought to accelerate the desorption of
absorbed hydrogen.

The  potentiometric pH  response  of
nanostructured palladium hydride electrodes was
investigated in deaerated 0.5 M JS&), solutions with
various pHs at 25 °C. An example of thg: - pH
calibration curves is shown in Fig. 2. The relatio
between theEqc and pH was found to be linear with a
slope of -0.059 V / pH over a wide pH range. The
response was found to be reproducible betweenréifte
nanostructured palladium hydride electrodes. Heuoel
stability and reproducibility of th&,c makes it possible
to conduct pH measurements without calibration teefo
and/or after the measurements, a procedure normally
essential for potentiomeric pH microsensors.
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Fig. 1. Open circuit potential of a nanostructured
palladium hydride microelectrode monitored in a
deaerated 0.5 M N8O, + H,SO, solution
(pH=1.85) immediately after loading hydrogen at
-0.75 V.
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Fig. 2. Example of open circuit potential agaipbt
calibration curves in deaerated 0.5 M 8@,
solutions. The nanostructured Pd microelectrods wa
loaded with hydrogen at —0.75 V in a solution with
pH=1.85.
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