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Miniaturization of chemical analysis brings a
favorable decrease in the amount of resources, pavd
time required by the analytical procedure, but the
development of a miniaturized analytical devica is
complex and multifaceted issue. For instance, ntictal
analysis systems (WTAS) containing fluid elements
require a microfluidic pumping method compatiblehwi
the device and the analysis to be performed. Ouk wo
expands the applicability of redox-magnetohydrodyica
(MHD) pumping to microfluidic systems by exploring
patterns of magnets and electrodes for fluid floofifes
without channels; in particular we are interestechixing
and catalytic applications. Redox-MHD, a relativegw
magnetoelectrochemical pumping method, is a prowisi
and advantageous addition to the microfluidics repe:
it requires no mechanically moving parts, simplifyi
device fabrication; the flow is multidirectional,
programmable, and has a flat velocity profile, ailng
modularity and more precise system control; ancetie
no electrode degradation, solvolysis, or high
overpotentials which have been complications foneso
other electrochemical pumps (1, 2).

The “MHD force” vector~z which propels a
fluid body in redox-MHD arises from the movement of
charged particles (e.g., solvated ions) in a magfietd,
following the relationshif-z =] x B wheregj is the body’s
ionic current density anB is magnetic flux density .
With few exceptions (3, 4), redox-MHD has traditdig
been studied near electrodes in solution, perhapause
of the ease of modelifgrom a small electrode. In
contrast, we have shown localized, reversible redétD
flow in bulk solution several mm from diffusion laxs at
active electrodes. This significant result indisattee
power of redox-MHD to produce fluid flow at arbitya
locations in an electrochemical cell based on #teem
of electrodes and magnets which produaedB. The
major innovation has been the use of a magnet much
smaller than the electrochemical cell, effectively
localizingB to the site where fluid control is desired; our
work emphasizes the ability to “tune” both term®ider
to achieve interesting and useful flow profiles.

Redox-MHD has previously been used to
transport a sample plug from an injection portrio a
analytical site in a microfluidic device (5). Theparation
of fluid flow from electrochemical processes afivaet
electrodes allows such a procedure to be performed
without any interference from redox species, arargy
study in collaboration with our own. By tunipgndB,
redox-MHD fluid flow can manipulate a sample in@th
ways; in particular we will discuss the possibilitly
combining arbitrary fluid elements for catalytic
applications, as well as of introducing turbulemte the
fluid for mixing applications (in the form of high
Reynolds numbers).
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